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Docket No.: 0020-5147PUS5 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: NEW Confirmation No.: N/A 

Filed: AUG 2 7 2009 Art Unit: N/A 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT 
(SUBMISSION WITH DIVISIONAL APPLICATION) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Pursuant to 37 C.F.R. §§ 1.97 and 1.98, applicant(s) hereby submit(s) an Information 

Disclosure Statement for consideration by the Examiner. 

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION 

The patents, publications, or other information submitted for consideration by the Office 

are listed on the PTO-SB08(s), attached hereto. 

II. COPIES 

D a. Copies of cited U.S. patents and patent application publications are not included. 

Copies of foreign patent documents and non-patent literature are included. 

D b. Some or all of the documents listed on the PTO-SB08 are not enclosed because 

they were cited in the International Search Report and copies should already be in the PTO file. 

If copies are needed, please contact the undersigned. 

Birch, Stewart, Kolasch & Birch, LLP ADM/ETP/Ias 
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Application No.: Docket No.: 0020-5147PUS5 

~ c. REFERENCES PREVIOUSLY CITED OR SUBMITTED - Pursuant to 37 C.F.R. 

§1.98(d), consideration of information listed on the PTO-SB08 form(s) is requested since 

any patents, publications, or other information which are listed on the PTO-SB08 form(s) 

but for which copies are not enclosed herewith, were previously cited by or submitted to 

the PTO in one of the following applications which has been relied upon for an earlier 

filing date under 35 U.S.C. § 120: 

U.S. Appl. No(s) and U.S. Filing Date 

12/028,062 filed February 8, 2008 

III. CONCISE EXPLANATION OF THE RELEVANCE 

(check at least one box) 

D a. DOCUMENTS IN THE ENGLISH LANGUAGE - Some or all of the patents, 

publications, or other information listed on the attached PTO SB08 are in the English language 

and therefore, do not require a statement of relevancy. 

D b. DOCUMENTS NOT IN THE ENGLISH LANGUAGE - A concise explanation of the 

relevance of all patents, publications, or other information listed that is not in the English 

language is as follows: 

D c. ENGLISH LANGUAGE SEARCH REPORT- An English language version of the search 

report or action that indicates the degree of relevance found by the foreign office is attached, 

thereby satisfying the requirement for a concise explanation. See MPEP 609(III)(A)(3). 

d. OTHER- The following additional information is provided for the Examiner's 

consideration. All references were cited during prosecution of parent Application No. 

12/028,062 filed February 8, 2008. 

IV. FEES (check one box) 

D a. This Information Disclosure Statement is being filed concurrently with the filing 

of a new patent application; therefore, no fee is required. 

2 ADM/ETP/Ias 



Vizio EX1002 Page 0004

Application No.: Docket No.: 0020-5147PUS5 

b. This Information Disclosure Statement is being filed concurrent with the 

filing of a continuation-in-part, continuation, or divisional patent application; therefore, no 

fee is required. 

0 c. This Information Disclosure Statement is being filed within three months of the 

filing date of a national application (37 C.P.R.§ 1.97(b)(l)). No fee or statement is required. 

D d. This Information Disclosure Statement is being filed within three months of the 

date of entry of the national stage as set forth in § 1.491 in an international application (3 7 C.F .R. 

§ 1.97(b)(2)). No fee or statement is required. 

0 e. This Information Disclosure Statement is being filed concurrently with the filing 

of a Request for Continued Examination under § 1.114 (37 C.P.R. § 1.97(b)(4)). No fee or 

statement is required. 

0 f. This Information Disclosure Statement is being filed before the mailing date of a 

first Action on the merits (37 C.P.R. § 1.97(b)(3)). No fee or statement is required. In the event 

that a first Office Action on the merits has been issued, please consider this IDS under 37 C.P.R. 

§ 1.97(c) and see the statement under 37 C.P.R. § 1.97(e) below, or, if no statement has been 

made, charge our deposit account for the fee as required by 3 7 C.F .R. § 1.17 (p ). 

0 g. This Information Disclosure Statement is being filed before the mailing date of a 

Final Office Action under 37 C.P.R. § 1.113 (See 37 C.P.R. § 1.97(c)(l)) or before the mailing 

date of a Notice of Allowance under 37 C.P.R. § 1.311 (See 37 C.P.R. § 1.97(c)(2)). 

0 No statement; therefore, a fee as required by 37 C.P.R.§ 1.17(p) is attached. 

or 

0 See the statement below. No fee is required. 

V. STATEMENT UNDER 37 C.P.R. § 1.97(e) 

(check only one box) 

The undersigned hereby states that: 

3 ADM/ETP/Ias 
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Application No.: Docket No.: 0020-5147PUS5 

D a. Each item of information contained in the IDS was first cited in any 

communication from a foreign Patent Office in a counterpart foreign application not more than 

30 days prior to the filing of this IDS; or 

D b. Each item of information contained in the IDS was first cited in any 

communication from a foreign Patent Office in a counterpart foreign application not more than 

three months prior to the filing ofthis IDS; or 

D c. No item of information contained in the IDS was cited in a communication from a 

foreign Patent Office in a counterpart foreign application, and, to the knowledge of the person 

signing the certification after making reasonable inquiry, no item of IDS was known to any 

individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing of the 

IDS. 

D d. Some of the items of information were cited in a communication from a foreign 

Patent Office. As to this information, the undersigned states that each item of information 

contained in the IDS was first cited in a communication from a foreign Patent Office in a 

counterpart foreign application not more than three months prior to the filing of this IDS. As to 

the remaining information, the undersigned hereby states that no item of this remaining 

information contained in the IDS was cited in a communication from a foreign Patent Office in a 

counterpart foreign application and, to the best of my knowledge after making reasonable 

inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c) more than three months 

prior to the filing of this statement. 

VI. PAYMENT OF FEES (check one box) 

D The required fee is listed on the attached Fee Transmittal. 

C8J No fee is required. 

If the Examiner has any questions concerning this IDS, he/she is requested to contact the 

undersigned. If it is determined that this IDS has been filed under the wrong rule, the PTO is 

4 ADM/ETP/Ias 
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Application No.: Docket No.: 0020-5147PUS5 

requested to consider this IDS under the proper rule and charge the appropriate fee to Deposit 

Account No. 02-2448. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future 

replies, to charge payment or credit any overpayment to our Deposit Account No. 02-2448 for 

any additional fees required under 37 C.F.R. § 1.16 or under§ 1.17; particularly, extension of 

time fees. 

Dated: _A_U_G ........ 2 -'--7 -=20;;...:;..09=---

Attachment(s): 
['gl PTO/SB/08 

D 
D 
D 
D 

Document( s) 
Foreign Search Report(s) 
Fee 
Other: 

Respectfully submitted, 

By~ 
Andre . Metkle 
Registration No.: 32,868 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 
8110 Gatehouse Road, Suite 100 East 
P.O. Box 747 
Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 
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AUG 2 7 2009 

Used in Lieu of PTO/SB/08NB 
(Based on PTO 01-08 version) 

Substitute for fonn 1449/PTO Complete if Known 

Application Number NEW 

INFORMATION DISCLOSURE Filing Date AUll 2 1 zuu~ 
STATEMENT BY APPLICANT First Named Inventor Yoshinori SHIMIZU 

Art Unit N/A 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

Sheet I 1 I of I 5 Attorney Docket Number 0020-514 7PUS5 

U.S. PATENT DOCUMENTS 

Examiner 
Document Number Publication Date Name of Patentee or 

Pages, Columns, Lines, Where 
Cite Relevant Passages or Relevant 

Initials* No.' Number-Kind Code2 
( if known) MM-DD-YYYY Applicant of Cited Document Figures Appear 

AA* US-5,700,713-A 12-23-1997 Yamazaki et al. 
AB* US-5,257,049 10-26-1993 Van Peteghem 
AC* US-6,812,500 11-02-2004 Reeh et al. 
AD* US-2001-0030326-A 1 10-18-2001 Reeh et al. 
AE* US-6,576,930 06-10-2003 Reeh et al. 
AF* US-6, 784,511 08-31-2004 Kunihara et al. 
AG* US-6,066,861 05-23-2000 Hohn et al. 
AH* US-5,959,316 09-28-1999 Lowery 
AI* US-5,118,985-A 06-02-1992 Patton et al. 
AJ* US-4,644,223 02-17-1987 de Hair et al. 
AK* US-6,538,371 03-25-2003 Duggal et al. 
AL* US-3,875,456 04-01-1975 Kano et al. 
AM* US-3,510,732 05-05-1970 R.L. Amans 
AN* US-5,550,657 08-27-1996 Tanaka et al. 
AO* US-5,578,839 11-26-1996 Nakamura et al. 
AP* US-6,004,001-A 12-21-1999 Noll 
AQ* US-4,905,060 02-27-1990 Chinone et al. 
AR* US-3,652,956 03-28-1972 Pinnow et al. 
AS* US-4,314,91 0 02-09-1982 Barnes 
AT* US-5,006,908 04-09-1991 Matsuoka et al. 
AU* US-5,369,289 11-29-1994 Tamaki et al. 
AV* US-4,727,283 02-23-1988 van Kemenade et al. 
AW* US-4,298,820 11-03-1981 Bongers et al. 
AX* US-3,699,478 10-17-1972 Pinnow et al. 
AY* US-6, 798,537 08-25-1998 Nitta 
AZ* US-5,202,777 04-13-1993 Sluzky et al. 
AA1* US-3,819,974 06-25-1974 Stevenson et al. 
AB1* US-5,84 7,507 12-08-1998 Butterworth et al. 
AC1* US-3,691,482 09-12-1972 Pinnow et al. 
AD1* US-4,550,256 10-29-1985 Berkstesser et al. 
AE1* US-4, 716,337 12-29-1987 Huiskes et al. 
AF1* US-5,471,113 11-28-1995 De Backer et al. 
AG1* US-5,825,125-A 10-20-1998 Ligthart et al. 
AH1* US-5,602,418-A 02-11-1997 lmai et al. 
Al1* US-6,340,824-B 1 01-22-2002 Komoto et al. 
AJ1* US-5, 949,182 09-07-1999 Shealy et al. 
AK1* US-3, 7 48,548 07-24-1973 Haisty et al. 
AL1* US-5,512,210 04-30-1996 Sluzky et al. 
AM1* US-5,630,741 05-20-1997 Potter 
AN1* US-4,857,228 08-15-1989 Kabay et al. 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Publication 
Name of Patentee or 

Pages, Columns, Lines, 
Examiner Cite Date Where Relevant Passages 1" Initials* No.' Country Code' -Number' -Kind Code' (if known) MM-DD-YYYY Applicant of Cited Document Or Relevant Figures Appear 

BA JP-2002-270020-A 09-20-2002 CASIO COMPUTER CO LTD 

Birch, Stewart, Kolasch & Birch, LLP ADM/~as 
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Substitute for form 1449/PTO 

Application Number 

AUG 2 7 2009 

Used in Lieu of PTO/SB/08NB 
(Based on PTO 01-08 version) 

Complete if Known 

NEW 

INFORMATION DISCLOSURE Filing Date AUb 2 ., zuu~ 

STATEMENT BY APPLICANT First Named Inventor Yoshinori SHIMIZU 

Art Unit N/A 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

Sheet I 2 I of I 5 Attomey Docket Number 0020-514 7PUS5 

BB JP-7-321407 12-08-1995 FUJI ELECTRIC CO LTD. 
BC JP-6-115158 04-26-1994 AGFA GEVAERT NV 
BD JP-61-158606 07-18-1986 
BE J P-2000-512806 09-26-2000 
BF JP-07-288341 10-31-1995 NICHIA CHEM IND LTD 
BG JP-5-226676 03-09-1993 SHARP CORP. 
BH JP-49-122292 11-22-1974 
Bl JP-11-500584 01-12-1999 
BJ JP-8-78727-A 03-22-1996 ...J 

BK JP-03-152898-A 06-28-1991 
BL JP-06-139973-A 05-20-1994 I I 
BM EP-0 500 937-A1 09-02-1992 H R 

BN J P-2001-320094-A 11-16-2001 
BO DE-3804293-A 1 08-24-1989 
BP JP-06-231605-A 08-19-1994 
BQ GB-2 000173 01-04-1979 
BR EP-0 383 215-A 08-22-1990 
BS DE-9013615-U 01-24-1991 
BT JP-59-301 07 -U 02-24-1984 
BU JP-7 -32638-U 06-16-1995 
BV JP-01-257993-A 10-16-1989 
BW JP-01-260707 -A 10-18-1989 
BX JP-02-111922-A 04-24-1990 
BY JP-05-142424-A 06-11-1993 
BZ JP-06-160635-A 06-07-1994 
BA1 JP-06-027327-A 02-04-1994 
BB1 JP-06-82633-A 03-25-1994 
BC1 JP-07-114904-A 05-02-1995 
BD1 JP-07 -235207 -A 09-05-1995 
BE1 JP-53-7153 01-21-1978 
8F1 JP-7-42152-A 07-21-1995 
BG1 JP-55-4898-A 01-14-1980 
8H1 J P-55-005533-A 01-16-1990 
811 JP-60-185457 09-20-1985 
8J1 JP-62-20237 -A 01-28-1987 
8K1 JP-62-232827 -A 10-13-1987 
8L1 JP-01-189695-A 07-28-1989 
8M1 JP-07-120754-A 05-12-1995 
8N1 JP-06-177 423-A 06-24-1994 
801 JP-7-99345-A 04-11-1995 ...J 

8P1 JP-09-027642-A 01-28-1997 ...J 

801 JP-05-63068-U 08-20-1993 ...J 

8R1 EP-0 209 942-A 1 01-28-1987 ...J 

881 EP-0 541 373-A2 11-05-1992 ...J 

BT1 JP-0 599 224-A1 06-01-1994 ...J 

Birch, Stewart, Kolasch & Birch, LLP ADM/ETP/Ias 
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Substitute for fonn 1449/PTO 

Application Number 

INFORMATION DISCLOSURE Filing Date 

STATEMENT BY APPLICANT First Named Inventor 

Art Unit 

(Use as many sheets as necessary) 
Examiner Name 

Sheet I 3 I of I 5 Attorney Docket Number 

8U1 JP-01179471-A 07-17-1989 
8V1 JP-5043913-C1 04-21-1975 
8W1 JP-554898-A 01-14-1980 

8X1 JP-09027642-A 01-28-1997 
8Y1** JP-08007614-A 01-12-1996 
BZ1** JP-07176794-A 07-14-1995 
~ JP-07099345-A 04-11-1995 
13132"* JP-05152609 06-18-1993 

BC2"* JP-6220237-A 01-28-1987 

BD2"* W0-97/50132-A 1 12-31-1997 
8E2"* W0-98/12757 -A 1 03-26-1998 
8F2'* JP-5079379 11-24-1973 
BG2"* JP-742152 07-21-1995 

8H2"* JP-4717684 09-09-1972 

812** JP-491221 01-12-1974 

8J2** JP-49112577 10-26-1974 

BK2"* JP-62189770 02-15-1986 

8L2** JP-291980 09-29-1988 

Blv12"* JP-5152609-A 06-18-1993 

BN2'* JP-5183189-A 07-23-1993 

802"* JP-863119 03-08-1996 

BP2"* J P-1 0036835-A 02-10-1998 

BQ2"* JP-49106283 12-27-1972 

8R2"* JP-5245181 10-14-1977 

BS2"* G8-1589964 05-20-1981 
BT2'* JP-5441660 12-05-1979 

8U2'* JP-5472484 11-07-1978 

8\/2"* JP-5950445 04-01-1984 

BNZ" JP-324692 03-14-1991 

BX2"* JP-463162 05-29-1992 

8't?* JP-463163 05-29-1992 

BZ2'* JP-563068 08-20-1993 

BA3"* JP-8170077 07-02-1996 

BB3"* JP-5331584 03-24-1978 
BC3'* JP-60144381 07-30-1985 

BD3** JP-62167387 07-23-1987 

883'-* JP-6208845 07-26-1994 

BF3'* JP-06177423 06-24-1994 

BG3"* JP-06260680 09-16-1994 

BH3'" JP-06268257 09-22-1994 

Birch, Stewart, Kolasch & Birch, LLP 

AUG 2 7 2009 

Used in Lieu of PTO/SB/OBA/B 
(Based on PTO 01-08 version) 

Complete if Known 

NEW 

AUG 2 7 2009 
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Not Yet Assigned 
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AUG 2 7 2009 

Used in Lieu of PTO/SB/08NB 
(Based on PTO 01-08 version) 

Substitute for form 1449/PTO Complete if Known 

Application Number NEW 

INFORMATION DISCLOSURE Filing Date AUli 2 1 zuu~ 
STATEMENT BY APPLICANT First Named Inventor Yoshinori ,SHIMIZU 

Sheet I 

I Examiner 
Signature 

(Use as many sheets as necessary) 

4 I of I 

Bl3** JP-4-234481-A 
BJ3** JP-4-80286-A 
BK3** GB-1 305111 
BL3"* EP-0 667 383-A2 

5 

Art Unit N/A 

Examiner Name Not Yet Assigned 

Attorney Docket Number 0020-5147PUS5 

08-24-1992 
03-13-1992 
01-31-1973 
08-16-1995 

I Date 
Cons1dered 

•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. • CITE NO.: Those application(s) which are marked with an single asterisk (•) next 
to the Cite No. are not supplied (under 37 CFR 1.98(a)(2)(iii)) because that application was filed after June 30, 2003 or is available in the IFW. •• CITE NO.: 
Those document(s) which are marked with an double asterisk (*•) next to the Cite No. are not supplied because they were previously cited by or submitted to the 
Office in a prior application relied upon in this application for an earlier filing date under 35 U.S.C. 120. 'Applicant's unique citation designation number 
(optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code 
(WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent 
document. 5 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check 
mark here if English language Translation is attached. 

NON PATENT LITERATURE DOCUMENTS 

Exami!;ler Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s). volume-issue T' Initials No.1 

number(s). publisher, city and/or country where published. 
CA "White LED lamp: Efficient light-emitting; Manufacture cost half', Nikkei Sangyo Shimbun, 

September 13, 1996, Published by Nihon Keizai Shimbunsha. 
CB "SIMENS SMT-TOPLED fur die Oberflachenmontage" Frank Mollmer et al. Simens 

Components, 29 (1991) Hfet 4. 
cc "Proceedings of the Institute of Phosphor Society", Translation of pages 1, 5 to 14 of the 264th 

Proceedings of the Institute of Phosphor Society, Nov. 29, 1996. 
CD "Nichia Chemical starts the sample shipment of white light emitting diode", News Report, 

translation of paQe 15 of Nikkei Electronics 1996.9.23 (No. 671 }. 
CE "GaNpn Contact Blue/Ultraviolet light Emitting Diode", H. Amano et al., Applied Physics, Vol. 

20, No.2, pp. 163-166 (1991} 
CF "Phosphors Based on Rare-Earths, A New Era in Fluorescent Lighting", B.M.J. Smets, 

Materials Chemistry and Physics, 16 pp. 283-299 (1987) 
CG "A New Phosphor for Flying-Spot Cathode-Ray Tubes for Color Television: Yellow Emitting .. ", 

G. Blasse et al., App. Phys. Lett. Vol. 11, No. 2, pp. 53-55 (1967) 
CH Y. Nayatani, Color Research & Application, Vol. 20, No. 3, June 1995, pp. 143-155. 
Cl WUSTLICH MIKRO-/OPTO-ELEKTRONIK GMBH (1994/1995} 
CJ W.W. Holloway, Jr. et at., "Optical Properties of Cerium-Activated Garnet Crystals", 1969 

Journal of the Optical Society of America, Vol. 59, No. 1, pp. 60-63 
CK W.W. HOLLOWAY, Jr. et al., "On The Fluorescence of Cerium- Activated Garnet Crystals", 

Physics Letters, Vol. 25A, No.8, 23 October 1967, pp. 614-615. 
CL W.J. MINISCALCO et al., "Measurements of Excited-State Absorption in Ce3+:YAGa)", J. 

Appl. Phys. Vol. 49, No. 12, December 1978, pp. 6109-6111. 
CM Takashi MATSUOKA et al., "Growth and Properties of a Wide-Gap Semiconductor lnGaN", 

Optoelectronics-Devices and Technologies, Vol. 5, No. 1, pp.53-64, June 1990. 
CN Tadao MIURA, ELECTRONICS ENGINEERING, "High-intensity White Backlighting for LCD of 

Car Audios", July 1996, Vol. 38, No. 7, pp. 55-58 
co T. NAGATOMO et al., "Ga1-xlnxN Blue Light-Emitting Diodes", Proc. Electrochem. Soc., 

1993, Vol. 93-10, pp. 136-141. 

Birch, Stewart, Kolasch & Birch, LLP ADM/ETP/Ias 
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Used in Lieu of PTO/SB/OSAJB 
(Based on PTO 01-08 version) 
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Application Number NEW 

INFORMATION DISCLOSURE Filing Date AUll :& ., LUU~ 
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LIGHT EMITTING DEVICE AND DISPLAY 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a divisional of U.S. Application No. 12/028,062 filed 

February 8, 2008, which is a divisional of U.S. Application No. 10/609,402 filed July 1, 

2003, now U.S. Patent 7,362,048, which is a divisional of U.S. Application No. 

09/458,024, filed December 10, 1999, now U.S. Patent 6,614,179, which is a divisional of 

U.S. Application No. 09/300,315, filed on April 28, 1999, now U.S. Patent 6,069,440, 

which is a divisional of U.S. Application No. 08/902,725, filed on July 29, 1997, now U.S. 

Patent 5,998,925, which also claims priority on Japanese Patent Application Nos. P 08-

198585 filed July 29, 1996; P 08-244339 filed September 17, 1996; P 08-245381 filed 

September 18, 1996; P 08-359004 filed December 27, 1996; and P 09-081010 filed March 

31, 1997. The entire contents of each of these applications is hereby incorporated by 

reference. 

BACKGROUND OF THE INVENTION 

(Field of the Invention) 

[0002] The present invention relates to a light emitting diode used in LED display, 

back light source, traffic signal, trailway signal, illuminating switch, indicator, etc. More 

particularly, it relates to a light emitting device (LED) comprising a phosphor, which 

converts the wavelength of light emitted by a light emitting component and emits light, 

and a display device using the light emitting device. 

Description of Related Art 

[0003) A light emitting diode is compact and emits light of clear color with high 

efficiency. It is also free from such a trouble as burn-out and has good initial drive 

characteristic, high vibration resistance and durability to endure repetitive ON/OFF 

operations, because it is a semiconductor element. Thus it has been used widely in such 
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applications as various indicators and various light sources. Recently light emitting diodes 

for RGB (red, green and blue) colors having ultra-high luminance and high efficiency 

have been developed, and large screen LED displays using these light emitting diodes 

have been put into use. The LED display can be operated with less power and has such 

good characteristics as light weight and long life, and is therefore expected to be more 

widely used in the future. 

[0004] Recently, various attempts have been made to make white light sources by 

using light emitting diodes. Because the light emitting diode has a favorable emission 

spectrum to generate monochromatic light, making a light source for white light requires it 

to arrange three light emitting components of R, G and B closely to each other while 

diffusing and mixing the light emitted by them. When generating white light with such an 

arrangement, there has been such a problem that white light of the desired tone cannot be 

generated due to variations in the tone, luminance and other factors of the light emitting 

component. Also when the light emitting components are made of different materials, 

electric power required for driving differs from one light emitting diode to another, 

making it necessary to apply different voltages different light emitting components, which 

leads to complex drive circuit. Moreover, because the light emitting components are 

semiconductor light emitting components, color tone is subject to variation due to the 

difference in temperature characteristics, chronological changes and operating 

environment, or unevenness in color may be caused due to failure in uniformly mixing the 

light emitted by the light emitting components. Thus light emitting diodes are effective as 

light emitting devices for generating individual colors, although a satisfactory light source 

capable of emitting white light by using light emitting components has not been obtained 

so far. 

[0005] In order to solve these problems, the present applicant previously 

developed light emitting diodes which convert the color of light, which is emitted by light 

emitting components, by means of a fluorescent material disclosed in Japanese Patent 
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Kokai Nos. 5-152609, 7-99345, 7-176794 and 8-7614. The light emitting diodes disclosed 

in these publications are such that, by using light emitting components of one kind, are 

capable of generating light of white and other colors, and are constituted as follows. 

[0006] The light emitting diode disclosed in the above gazettes are made by 

mounting a light emitting component, having a large energy band gap of light emitting 

layer, in a cup provided at the tip of a lead frame, and having a fluorescent material that 

absorbs light emitted by the light emitting component and emits light of a wavelength 

different from that of the absorbed light (wavelength conversion), contained in a resin 

mold which covers the light emitting component. 

[0007] The light emitting diode disclosed as described above capable of emitting 

white light by mixing the light of a plurality of sources can be made by using a light 

emitting component capable of emitting blue light and molding the light emitting 

component with a resin including a fluorescent material that absorbs the light emitted by 

the blue light emitting diode and emits yellowish light. 

[0008] However, conventional light emitting diodes have such problems as 

deterioration of the fluorescent material leading to color tone deviation and darkening of 

the fluorescent material resulting in lowered efficiency of extracting light. Darkening here 

refers to, in the case of using an inorganic fluorescent material such as (Cd, Zn)S 

fluorescent material, for example, part of metal elements constituting the fluorescent 

material precipitate or change their properties leading to coloration, or, in the case of using 

an organic fluorescent material, coloration due to breakage of double bond in the molecule. 

Especially when a light emitting component made of a semiconductor having a high 

energy band gap is used to improve the conversion efficiency of the fluorescent material 

(that is, energy of light emitted by the semiconductor is increased and number of photons 

having energies above a threshold which can be absorbed by the fluorescent material 

increases, resulting in more light being absorbed), or the quantity of fluorescent material 

consumption is decreased (that is, the fluorescent material is irradiated with relatively 
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higher energy), light energy absorbed by the fluorescent material inevitably increases 

resulting in more significant degradation of the fluorescent material. Use of the light 

emitting component with higher intensity of light emission for an extended period of time 

causes further more significant degradation of the fluorescent material. 

[0009] Also the fluorescent material provided in the vicinity of the light emitting 

component may be exposed to a high temperature such as rising temperature of the light 

emitting component and heat transmitted from the external environment (for example, 

sunlight in case the device is used outdoors). 

[0010] Further, some fluorescent materials are subject to accelerated deterioration 

due to combination of moisture entered from the outside or introduced during the 

production process, the light and heat transmitted from the light emitting component. 

[0011] When it comes to an organic dye of ionic property, direct current electric 

field in the vicinity of the chip may cause electrophoresis, resulting in a change in the 

color tone. 

SUMMARY OF THE INVENTION 

[0012] Thus, an object of the present invention is to solve the problems described 

above and provide a light emitting device which experiences only extremely low degrees 

of deterioration in emission light intensity, light emission efficiency and color shift over a 

long time of use with high luminance. 

[0013] The present applicant completed the present invention through researches 

based on the assumption that a light emitting device having a light emitting component 

and a fluorescent material must meet the following requirements to achieve the above

mentioned object. 

[0014] The light emitting component must be capable of emitting light of high 

luminance with light emitting characteristic which is stable over a long time of use. 
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[0015] The fluorescent material being provided in the vicinity of the high-

luminance light emitting component, must show excellent resistance against light and 

heat so that the properties thereof do not change even when used over an extended period 

of time while being exposed to light of high intensity emitted by the light emitting 

component (particularly the fluorescent material provided in the vicinity of the light 

emitting component is exposed to light of a radiation intensity as high as about 30 to 40 

times that of sunlight according to our estimate, and is required to have more durability 

against light as light emitting component of higher luminance is used). 

[0016] With regard to the relationship with the light emitting component, the 

fluorescent material must be capable of absorbing with high efficiency the light of high 

monochromaticity emitted by the light emitting component and emitting light of a 

wavelength different from that of the light emitted by the light emitting component. 

[0017] Thus the present invention provides a light emitting device, comprising a 

light emitting component and a phosphor capable of absorbing a part of light emitted by 

the light emitting component and emitting light of wavelength different from that of the 

absorbed light; 

[0018] wherein said light emitting component comprises a nitride compound 

semiconductor represented by the formula: In;GajAlkN where O::;i, O::;j, O::;k and i+j+k=l) 

and said phosphor contains a garnet fluorescent material comprising at least one element 

selected from the group consisting of Y, Lu, Sc, La, Gd and Sm, and at least one element 

selected from the group consisting of Al, Ga and In, and being activated with cerium. 

[0019] The nitride compound semiconductor (generally represented by chemical 

formula In;GajAlkN where O::;i, O::;j, O::;k and i+j+k=l) mentioned above contains various 

materials including InGaN and GaN doped with various impurities. 

[0020] The phosphor mentioned above contains various materials defmed as 

described above, including Y3Als012:Ce and Gd3Ins012:Ce. 
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[0021] Because the light emitting device of the present invention uses the light 

emitting component made of a nitride compound semiconductor capable of emitting light 

with high luminance, the light emitting device is capable of emitting light with high 

luminance. Also the phosphor used in the light emitting device has excellent resistance 

against light so that the fluorescent properties thereof experience less change even when 

used over an extended period of time while being exposed to light of high intensity. This 

makes it possible to reduce the degradation of characteristics during long period of use 

and reduce deterioration due to light of high intensity emitted by the light emitting 

component as well as extraneous light (sunlight including ultraviolet light, etc.) during 

outdoor use, thereby to provide a light emitting device which experiences extremely less 

color shift and less luminance decrease. The light emitting device of the present 

invention can also be used in such applications that require response speeds as high as 

120 nsec., for example, because the phosphor used therein allows after glow only for a 

short period of time. 

[0022] The phosphor used in the light emitting diode of the present invention 

preferably contains an yttrium-aluminum-garnet fluorescent material that contains Y and 

Al, which enables it to increase the luminance of the light emitting device. 

[0023] In the light emitting device of the present invention, the phosphor may be 

a fluorescent material represented by a general formula (Re1_rSmrh(Al1_sGas)s012:Ce, 

where O:S:r<l and O:S:s:S:l andRe is at least one selected from Y and Gd, in which case 

good characteristics can be obtained similarly to the case where the yttrium-aluminum

garnet fluorescent material is used. 

[0024] Also in the light emitting device of the present invention, it is preferable, 

for the purpose of reducing the temperature dependence of light emission characteristics 

(wavelength of emitted light, intensity of light emission, etc.), to use a fluorescent 

material represented by a general formula (YJ-p-q-rGdpCeqSmr)3(Ah-sGas)s012 as the 

phosphor, where 0:S:p:S:0.8, 0.003:S:q:S:0.2, 0.0003:S:r:s:0.08 and O:S:s:S:l. 
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[0025] Also in the light emitting device of the present invention, the phosphor 

may contain two or more yttrium-aluminum-garnet fluorescent materials, activated with 

cerium, of different compositions including Y and AI. With this configuration, light of 

desired color can be emitted by controlling the emission spectrum of the phosphor 

according to the property (wavelength of emitted light) of the light emitting component. 

(0026] Further in the light emitting device of the present invention, in order to 

have light of a specified wavelength emitted by the light emitting device, it is preferable 

that the phosphor contains two or more fluorescent materials of different compositions 

represented by general formula (Rel-rSmrh(Al1-sGas)s012:Ce, where O::>;r<l and O::>;s::>;l and 

Re is at least one selected from Y and Gd. 

[0027] Also in the light emitting device of the present invention, in order to 

control the wavelength of emitted light, the phosphor may contain a first fluorescent 

material represented by general formula Y3(Al1-sGa5)s012:Ce and a second fluorescent 

material represented by general formula Re3Als012:Ce, where O::>;s::>;l and Re is at least 

one selected from Y, Gd and La. 

[0028] Also in the light emitting device of the present invention, in order to 

control the wavelength of emitted light, the phosphor may be an yttrium-aluminum

garnet fluorescent material containing a first fluorescent material and a second 

fluorescent material, with different parts of each yttrium being substituted with 

gadolinium. 

(0029] Further in the light emitting device of the present invention, it is preferable 

that main emission peak of the light emitting component is set within the range from 400 

nm to 530 nm and main emission wavelength of the phosphor is set to be longer than the 

main emission peak of the light emitting component. This makes it possible to efficiently 

emit white light. 

[0030] Further in the light emitting device of the present invention, it is preferable 

that the light emitting layer of the light emitting component contains a gallium nitride 
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semiconductor which contains In, and the phosphor is an yttrium-aluminum-garnet 

fluorescent material wherein a part of AI in the yttrium-aluminum-garnet fluorescent is 

substituted by Ga so that the proportion of Ga:Al is within the range from 1:1 to 4:6 and a 

part of Y in the yttrium-aluminum-garnet fluorescent is substituted by Gd so that the 

proportion of Y:Gd is within the range from 4:1 to 2:3. Absorption spectrum of the 

phosphor which is controlled as described above shows good agreement with that of light 

emitted by the light emitting component which contains gallium nitride semiconductor 

including In as the light emitting layer, and is capable of improving the conversion 

efficiency (light emission efficiency). Also the light, generated by mixing blue light 

emitted by the light emitting component and fluorescent light of the fluorescent material, 

is a white light of good color rendering and, in this regard, an excellent light emitting 

device can be provided. 

[0031] The light emitting device according to one embodiment of the present 

invention comprises a substantially rectangular optical guide plate provided with the light 

emitting component mounted on one side face thereof via the phosphor and surfaces of 

which except for one principal surface are substantially covered with a reflective material, 

wherein a light emitted by the light emitting component is turned into a planar light by 

the phosphor and the optical guide plate and to be an output from the principal surface of 

the optical guide plate. 

[0032] The light emitting device according to another embodiment of the present 

invention has a substantially rectangular optical guide plate, which is provided with the 

light emitting component mounted on one side face thereof and the phosphor installed on 

one principal surface with surfaces thereof and except for the principal surface being 

substantially covered with a reflective material, wherein a light emitted by the light 

emitting component is turned into a planar light by the optical guide plate and the 

phosphor, to be an output from the principal surface of the optical guide plate. 
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[0033] The LED display device according to the present invention has an LED 

display device comprising the light emitting devices of the present invention arranged in 

a matrix and a drive circuit which drives the LED display device according to display 

data which is input thereto. This configuration makes it possible to provide a relatively 

low-priced LED display device which is capable of high-definition display with less color 

unevenness due to the viewing angle. 

[0034] The light emitting diode according to one embodiment of the present 

invention comprises: 

[0035] a mount lead having a cup and a lead; 

[0036] an LED chip mounted in the cup of the mount lead with one of electrodes 

being electrically connected to the mount lead; 

[0037] 

[0038] 

a transparent coating material filling the cup to cover the LED chip; and 

a light emitting diode having a molding material which covers the LED 

chip covered with the coating material including the cup of the mount lead, the inner lead 

and another electrode of the LED chip, wherein 

[0039] the LED chip is a nitride compound semiconductor and the coating 

material contains at least one element selected from the group consisting ofY, Lu, Sc, La, 

Gd and Sm, at least one element selected from the group consisting of Al, Ga and In and 

a phosphor made of garnet fluorescent material activated with cerium. 

[0040] The phosphor used in the light emitting diode of the present invention 

preferably contains an yttrium-aluminum-garnet fluorescent material that contains Y and 

Al. 

[0041] In the light emitting diode of the present invention, the phosphor may be a 

fluorescent material represented by a general formula (Rel-rSmrh(All-sGas)s012:Ce, 

where O:s;r<l and O:s;s:s;l andRe is at least one selected from Y and Gd. 
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[0042] Also in the light emitting diode of the present invention, a fluorescent 

material represented by a general formula (YI-p-q-rGdpCeqSmrh(AksGas)s012 may be used 

as the phosphor, where O~p~0.8, 0.003~q~0.2, 0.0003~~0.08 and O~s~l. 

[0043] In the light emitting diode of the present invention, the phosphor 

preferably contain two or more yttrium-aluminum-garnet fluorescent materials, activated 

with cerium, of different compositions including Y and Al, in order to control the emitted 

light to a desired wavelength. 

[0044] In the light emitting diode of the present invention, similarly, two or more 

fluorescent materials of different compositions represented by a general formula (Re1_ 

rSmr)3(Alt-sGas)s012:Ce, where O~r<l and O~s~l andRe is at least one selected from Y 

and Gd may be used as the phosphor in order to control the emitted light to a desired 

wavelength. 

[0045] In the light emitting diode of the present invention, similarly, a first 

fluorescent material represented by a general formula Y3(Al1.sGas)s012:Ce and a second 

fluorescent material represented by a general formula Re3Al50 12:Ce, may be used as the 

phosphor where O~s~l and Re is at least one selected from Y, Gd and La, in order to 

control the emitted light to a desired wavelength. 

[0046] In the light emitting diode of the present invention, similarly, yttrium-

aluminum-garnet fluorescent material a first fluorescent material and a second fluorescent 

material may be used wherein a part of yttrium in the first and second fluorescent 

materials is substituted with gadolinium to different degrees of substitution as the 

phosphor, in order to control the emitted light to a desired wavelength. 

[0047] Generally, a fluorescent material which absorbs light of a short 

wavelength and emits light of a long wavelength has higher efficiency than a fluorescent 

material which absorbs light of a long wavelength and emits light of a short wavelength. 

It is preferable to use a light emitting component which emits visible light than a light 

emitting component which emits ultraviolet light that degrades resin (molding material, 
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coating material, etc.). Thus for the light emitting diode of the present invention, for the 

purpose of improving the light emitting efficiency and ensure long life, it is preferable 

that main emission peak of the light emitting component be set within a relatively short 

wavelength range of 400 nm to 530 nm in the visible light region, and main emission 

wavelength of the phosphor be set to be longer than the main emission peak of the light 

emitting component. With this arrangement, because light converted by the fluorescent 

material has longer wavelength than that of light emitted by the light emitting component, 

it will not be absorbed by the light emitting component even when the light emitting 

component is irradiated with light which has been reflected and converted by the 

fluorescent material (since the energy of the converted light is less than the band gap 

energy). Thus the light which has been reflected by the fluorescent material or the like is 

reflected by the cup wherein the light emitting component is mounted, making higher 

efficiency of emission possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0048] Fig. 1 is a schematic sectional view of a lead type light emitting diode 

according to the embodiment of the present invention. 

[0049) Fig. 2 is a schematic sectional view of a tip type light emitting diode 

according to the embodiment of the present invention. 

[0050] Fig. 3A is a graph showing the excitation spectrum of the garnet 

fluorescent material activated by cerium used in the first embodiment of the present 

invention. 

[0051) Fig. 3B is a graph showing the emission spectrum of the garnet fluorescent 

material activated by cerium used in the first embodiment of the present invention. 

[0052) Fig. 4 is a graph showing the emission spectrum of the light emitting diode 

of the first embodiment of the present invention. 



Vizio EX1002 Page 0024

Attorney Docket No. 0020-5147PUS5 

-12-

(0053] Fig. SA is a graph showing the excitation spectrum of the yttrium-

aluminum-garnet fluorescent material activated by cerium used in the second 

embodiment of the present invention. 

(0054] Fig. SB is a graph showing the emission spectrum of the yttrium-

aluminum-garnet fluorescent material activated by cerium used in the second 

embodiment of the present invention. 

(0055] Fig. 6 shows the chromaticity diagram of light emitted by the light 

emitting diode of the second embodiment, while 

(0056] points A and B indicate the colors of light emitted by the light emitting 

component and points C and D indicate the colors of light emitted by two kinds of 

phosphors. 

(0057] Fig. 7 is a schematic sectional view of the planar light source according to 

another embodiment of the present invention. 

(0058] Fig. 8 is a schematic sectional view of another planar light source different 

from that of Fig. 7. 

(0059] Fig. 9 is a schematic sectional view of another planar light source different 

from those of Fig. 7 and Fig. 8. 

(0060] Fig. 10 is a block diagram of a display device which is an application of 

the present invention. 

(0061] Fig. 11 is a plan view of the LED display device of the display device of 

Fig. 10. 

(0062] Fig. 12 is a plan view of the LED display device wherein one pixel is 

constituted from four light emitting diodes including the light emitting diode of the 

present invention and those emitting RGB colors. 

(0063] Fig. 13A shows the results of durable life test of the light emitting diodes 

of Example 1 and Comparative Example 1, showing the results at 25°C and Fig. 13B 
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shows the results of durable life test of the light emitting diodes of Example 1 and 

Comparative Example 1, showing the results at 60°C and 90%RH. 

[0064] Fig. 14A shows the results of weatherability test of Example 9 and 

Comparative Example 2 showing the change of luminance retaining ratio with time and 

Fig. 14B shows the results of weatherability test of Example 9 and Comparative Example 

2 showing the color tone before and after the test. 

[0065] Fig. 15A shows the results of reliability test of Example 9 and 

Comparative Example 2 showing the relationship between the luminance retaining ratio 

and time, and Fig. 15B is a graph showing the relationship between color tone and time. 

[0066] Fig. 16 is a chromaticity diagram showing the range of color tone which 

can be obtained with a light emitting diode which combines the fluorescent materials 

shown in Table 1 and blue LED having peak wavelength at 465 nm. 

[0067] Fig. 17 is a chromaticity diagram showing the change in color tone when 

the concentration of fluorescent material is changed in the light emitting diode which 

combines the fluorescent materials shown in Table 1 and blue LED having peak 

wavelength at 465 nm. 

[0068] Fig. 18A shows the emission spectrum of the phosphor 

(Yo.6Gdo.4)3Als012:Ce of Example 18A. 

[0069] Fig. 18B shows the emission spectrum of the light emitting component of 

Example 18B having the emission peak wavelength of 460nm. 

[0070] Fig. 18C shows the emission spectrum of the light emitting diode of 

Example 2. 

[0071] Fig. 19A shows the emission spectrum of the phosphor 

(Yo.zGdo.s)3Als012:Ce ofExample 5. 

[0072] Fig. 19B shows the emission spectrum of the light emitting component of 

Example 5 having the emission peak wavelength of 450nm. 
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Example 5. 

[0074] 

Example 6. 

-14-

Fig. 19C shows the emission spectrum of the light emitting diode of 

Fig. 20A shows the emission spectrum of the phosphor Y3Als012:Ce of 

[0075] Fig. 20B shows the emission spectrum of the light emitting component of 

Example 6 having the emission peak wavelength of 450nm. 

[0076] Fig. 20C shows the emission spectrum of the light emitting diode of 

Example 6. 

[0077] Fig. 21A shows the emission spectrum of the phosphor 

Y3(Alo.sGao.s)s012:Ce of the seventh embodiment of the present invention 

[0078] Fig. 21B shows the emission spectrum of the light emitting component of 

Example 7 having the emission peak wavelength of 450nm. 

[0079] 

Example 7. 

[0080] 

Fig. 21 C shows the emission spectrum of the light emitting diode of 

Fig. 22A shows the emission spectrum of the phosphor 

(Yo.sGdo.2)3Als012:Ce of Example 11. 

[0081] Fig. 22B shows the emission spectrum of the phosphor 

(Yo.4Gdo.6)3Als012:Ce of Example 11. 

[0082] Fig. 22C shows the emission spectrum of the light emitting component of 

Example 11 having the emission peak wavelength of 470nm. 

[0083] Fig. 23 shows the emission spectrum of the light emitting diode of 

Example 11. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0084] Now referring to the attached drawings, preferred embodiments of the 

present invention will be described below. 
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[0085] A light emitting diode 100 of Fig. 1 is a lead type light emitting diode 

having a mount lead 105 and an inner lead 106, wherein a light emitting component 102 

is installed on a cup 105a of the mount lead 105, and the cup 105a is filled with a coating 

resin 101 which contains a specified phosphor to cover the light emitting component 102 

and is molded in resin. An n electrode and a p electrode of the light emitting component 

I 02 are connected to the mount lead 105 and the inner lead 106, respectively, by means 

ofwires 103. 

[0086] In the light emitting diode constituted as described above, part of light 

emitted by the light emitting component (LED chip) 102 (hereinafter referred to as LED 

light) excites the phosphor contained in the coating resin 10 I to generate fluorescent light 

having a wavelength different from that of LED light, so that the fluorescent light emitted 

by the phosphor and LED light which is output without contributing to the excitation of 

the phosphor are mixed and output. As a result, the light emitting diode 100 also outputs 

light having a wavelength different from that of LED light emitted by the light emitting 

component 102. 

[0087] Fig. 2 shows a chip type light emitting diode, wherein light emitting diode 

(LED chip) 202 is installed in a recess of a casing 204 which is filled with a coating 

material which contains a specified phosphor to form a coating 201. The light emitting 

component 202 is fixed by using an epoxy resin or the like which contains Ag, for 

example, and an n electrode and a p electrode of the light emitting component 202 are 

connected to metal terminals 205 installed on the casing 204 by means of conductive 

wires 203. In the chip type light emitting diode constituted as described above, similarly 

to the lead type light emitting diode of Fig. 1, fluorescent light emitted by the phosphor 

and LED light which is transmitted without being absorbed by the phosphor are mixed 

and output, so that the light emitting diode 200 also outputs light having a wavelength 

different from that of LED light emitted by the light emitting component 202. 
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[0088] The light emitting diode containing the phosphor as described above has 

the following features. 

[0089] Light emitted by a light emitting component (LED) is usually emitted 

through an electrode which supplies electric power to the light emitting component. 

Emitted light is partly blocked by the electrode formed on the light emitting component 

resulting in a particular emission pattern, and is therefore not emitted uniformly in every 

direction. The light emitting diode which contains the fluorescent material, however, can 

emit light uniformly over a wide range without forming undesirable emission pattern 

because the light is emitted after being diffused by the fluorescent material. 

[0090] Although light emitted by the light emitting component (LED) has a 

monochromatic peak, the peak is broad and has high color rendering property. This 

characteristic makes an indispensable advantage for an application which requires 

wavelengths of a relatively wide range. Light source for an optical image scanner, for 

example, is desirable to have a wider emission peak. 

[0091] The light emitting diodes of the first and second embodiments to be 

described below have the configuration shown in Fig. 1 or Fig. 2 wherein a light emitting 

component which uses nitride compound semiconductor having relatively high energy in 

the visible region and a particular phosphor are combined, and have such favorable 

properties as capability to emit light of high luminance and less degradation of light 

emission efficiency and less color shift over an extended period of use. 

[0092] In general, a fluorescent material which absorbs light of a short 

wavelength and emits light of a long wavelength has higher efficiency than a fluorescent 

material which absorbs light of a long wavelength and emits light of a short wavelength, 

and therefore it is preferable to use a nitride compound semiconductor light emitting 

component which is capable of emitting blue light of short wavelength. It needs not to 

say that the use of a light emitting component having high luminance is preferable. 
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[0093] A phosphor to be used in combination with the nitride compound 

semiconductor light emitting component must have the following requirements: 

[0094] Excellent resistance against light to endure light of a high intensity for a 

long period of time, because the fluorescent material is installed in the vicinity of the 

light emitting components 102, 202 and is exposed to light of intensity as high as about 

30 to 40 times that of sun light. 

[0095) Capability to efficiently emit light in blue region for the excitation by 

means of the light emitting components 102, 202. When mixing of colors is used, should 

be capable of emitting blue light, not ultraviolet ray, with a high efficiency. 

[0096] capability to emit light from green to red regions for the purpose of mixing 

with blue light to generate white light. 

[0097] Good temperature characteristic suitable for location in the vicinity of the 

light emitting components 102, 202 and the resultant influence of temperature difference 

due to heat generated by the chip when lighting. 

[0098) Capability to continuously change the color tone in terms of the proportion 

of composition or ratio of mixing a plurality of fluorescent materials. 

[0099) Weatherability for the operating environment of the light emitting diode. 

Embodiment 1 

[0100] The light emitting diode of the first embodiment of the present invention 

employs a gallium nitride compound semiconductor element which has high-energy band 

gap in the light emitting layer and is capable of emitting blue light, and a garnet phosphor 

activated with cerium in combination. With this configuration, the light emitting diode of 

the first embodiment can emit white light by blending blue light emitted by the light 

emitting components 102, 202 and yellow light emitted by the phosphor excited by the 

blue light. 
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(0101) Because the garnet phosphor activated with cerium which is used in the 

light emitting diode of the first embodiment has light resistance and weatherability, it can 

emit light with extremely small degrees of color shift and decrease in the luminance of 

emitted light even when irradiated by very intense light emitted by the light emitting 

components 102, 202 located in the vicinity over a long period of time. 

[0102) Components of the light emitting diode of the first embodiment will be 

described in detail below. 

(Phosphor) 

(0103] The phosphor used in the light emitting diode of the first embodiment is a 

phosphor which, when excited by visible light or ultraviolet ray emitted by the 

semiconductor light emitting layer, emits light of a wavelength different from that of the 

exciting light. The phosphor is specifically garnet fluorescent material activated with 

cerium which contains at least one element selected from Y, Lu, Sc, La, Gd and Sm and 

at least one element selected from AI, Ga and In. According to the present invention, the 

fluorescent material is preferably yttrium-aluminum-garnet fluorescent material (Y AG 

phosphor) activated with cerium, or a fluorescent material represented by general formula 

(Rei-rSmr)3(Ab-sGa8)s012:Ce, where O:s;r<1 and O:::;s:::;I, and Re is at least one selected 

from Y and Gd. In case the LED light emitted by the light emitting component 

employing the gallium nitride compound semiconductor and the fluorescent light emitted 

by the phosphor having yellow body color are in the relation of complementary colors, 

white color can be output by blending the LED light and the fluorescent light. 

[0104] In the first embodiment, because the phosphor is used by blending with a 

resin which makes the coating resin 101 and the coating material 201 (detailed later), 

color tone of the light emitting diode can be adjusted including white and incandescent 

lamp color by controlling the mixing proportion with the resin or the quantity used in 
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filling the cup 105 or the recess of the casing 204 in accordance to the wavelength of 

light emitted by the gallium nitride light emitting component. 

[0105] Distribution of the phosphor concentration has influence also on the color 

blending and durability. That is, when the concentration of phosphor increases from the 

surface of the coating or molding where the phosphor is contained toward the light 

emitting component, it becomes less likely to be affected by extraneous moisture thereby 

making it easier to suppress the deterioration due to moisture. On the other hand, when 

the concentration of phosphor increases from the light emitting component toward the 

surface of the molding, it becomes more likely to be affected by extraneous moisture, but 

less likely to be affected by the heat and radiation from the light emitting component, 

thus making it possible to suppress the deterioration of the phosphor. Such distributions 

of the phosphor concentration can be achieved by selecting or controlling the material 

which contains the phosphor, forming temperature and viscosity, and the configuration 

and particle size distribution of the phosphor. 

[0106] By using the phosphor of the first embodiment, light emitting diode 

having excellent emission characteristics can be made, because the fluorescent material 

has enough light resistance for high-efficient operation even when arranged adjacent to or 

in the vicinity of the light emitting components 102, 202 with radiation intensity 

[0107] (Ee) within the range from 3 Wcm-2 to 10 Wcm-2. 

[0108] The phosphor used in the first embodiment is, because of garnet structure, 

resistant to heat, light and moisture, and is therefore capable of absorbing excitation light 

having a peak at a wavelength near 450 nm as shown in Fig. 3A. It also emits light of 

broad spectrum having a peak near 580 nm tailing out to 700 nm as shown in Fig. 3B. 

Moreover, efficiency of excited light emission in a region of wavelengths 460 nm and 

higher can be increased by including Gd in the crystal of the phosphor of the first 

embodiment. When the Gd content is increased, emission peak wavelength is shifted 

toward longer wavelength and the entire emission spectrum is shifted toward longer 
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wavelengths. This means that, when emission of more reddish light is required, it can be 

achieved by increasing the degree of substitution with Gd. When the Gd content is 

increased, luminance of light emitted by photoluminescence under blue light tends to 

decrease. 

[0109] Especially when part of Al is substituted with Ga among the composition 

of Y AG fluorescent material having garnet structure, wavelength of emitted light shifts 

toward shorter wavelength and, when part of Y is substituted with Gd, wavelength of 

emitted light shifts toward longer wavelength. 

[0110] Table 1 shows the composition and light emitting characteristics of Y AG 

fluorescent material represented by general formula (Yl-aGda)3(All-bGab)5012:Ce. 
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[0111] Values shown in Table 1 were measured by exciting the fluorescent 

material with blue light of 460nm. Luminance and efficiency in Table 1 are given in 

values relative to those of material No. 1 which are set to 100. 

[0112] When substituting Al with Ga, the proportion is preferably within the 

range from Ga: Al=1:1 to 4:6 in consideration of the emission efficiency and emission 

wavelength. Similarly, when substituting Y with Gd, the proportion is preferably within 

the range from Y: Gd=9:1 to 1:9, and more preferably from 4:1 to 2:3. It is because a 

degree of substitution with Gd below 20% results in a color of greater green component 

and less red component, and a degree of substitution with Gd above 60% results in 

increased red component but rapid decrease in luminance. When the ratio Y :Gd of Y and 

Gd in the YAG fluorescent material is set within the range from 4:1 to 2:3, in particular, a 

light emitting diode capable of emitting white light substantially along the black body 

radiation locus can be made by using one kind of yttrium-aluminum-garnet fluorescent 

material, depending on the emission wavelength of the light emitting component. When 

the ratio Y:Gd ofY and Gd in the YAG fluorescent material is set within the range from 

2:3 to 1:4, a light emitting diode capable of emitting light of incandescent lamp can be 

made though the luminance is low. When the content (degree of substitution) of Ce is set 

within the range from 0.003 to 0.2, the relative luminous intensity of light emitting diode 

of not less than 70% can be achieved. When the content is less than 0.003, luminous 

intensity decreases because the number of excited emission centers of photoluminescence 

due to Ce decreases and, when the content is greater than 0.2, density quenching occurs. 

[0113] Thus the wavelength of the emitted light can be shifted to a shorter 

wavelength by substituting part of AI of the composition with Ga, and the wavelength of 

the emitted light can be shifted to a longer wavelength by substituting part of Y of the 

composition with Gd. In this way, the light color of emission can be changed 

continuously by changing the composition. Also the fluorescent material is hardly 

excited by Hg emission lines which have such wavelengths as 254 nm and 365 nm, but is 
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excited with higher efficiency by LED light emitted by a blue light emitting component 

having a wavelength around 450 nm. Thus the fluorescent material has ideal 

characteristics for converting blue light of nitride semiconductor light emitting 

component into white light, such as the capability of continuously changing the peak 

wavelength by changing the proportion of Gd. 

[0114] According to the first embodiment, the efficiency of light emission of the 

light emitting diode can be further improved by combining the light emitting component 

employing gallium nitride semiconductor and the phosphor made by adding rare earth 

element samarium (Sm) to yttrium-aluminum-garnet fluorescent materials (YAG) 

activated with cerium. 

[0115] Material for making such a phosphor is made by using oxides of Y, Gd, 

Ce, Sm, Al and Ga or compounds which can be easily converted into these oxides at high 

temperature, and sufficiently mixing these materials in stoichiometrical proportions. This 

mixture is mixed with an appropriate quantity of a fluoride such as ammonium fluoride 

used as a flux, and fired in a crucible at a temperature from 1350 to 1450°C in air for 2 to 

5 hours. Then the fired material is ground by a ball mill in water, washed, separated, 

dried and sieved thereby to obtain the desired material. 

[0116] In the producing process described above, the mixture material may also 

be made by dissolving rare earth elements Y, Gd, Ce and Sm in stoichiometrical 

proportions in an acid, coprecipitating the solution with oxalic acid and firing the 

coprecipitate to obtain an oxide of the coprecipitate, and then mixing it with aluminum 

oxide and gallium oxide. 

[0117] The phosphor represented by the general formula (Yl-p-q-

rGdpCeqSmr)3Al5012 can emit light of wavelengths 460nm and longer with higher 

efficiency upon excitation, because Gd is contained in the crystal. When the content of 

gadolinium is increased, peak wavelength of emission shifts from 530nm to a longer 

wavelength up to 570nm, while the entire emission spectrum also shifts to longer 
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wavelengths. When light of stronger red shade is needed, it can be achieved by 

increasing the amount of Gd added for substitution. When the content of Gd is increased, 

luminance of photoluminescence with blue light gradually decreases. Therefore, value of 

pis preferably 0.8 or lower, or more preferably 0.7 or lower. Further more preferably it 

is 0.6 or lower. 

[0118] The phosphor represented by the general formula (Y1-p-q-

rGdpCeqSmr)3Al5012 including Sm can be made subject to less dependence on 

temperature regardless of the increased content of Gd. That is, the phosphor,.when Sm is 

contained, has greatly improved emission luminance at higher temperatures. Extent of 

the improvement increases as the Gd content is increased. Temperature characteristic can 

be greatly improved particularly by the addition of Sm in the case of fluorescent material 

of such a composition as red shade is strengthened by increasing the content of Gd, 

because it has poor temperature characteristics. The temperature characteristic 

mentioned here is measured in terms of the ratio (%) of emission luminance of the 

fluorescent material at a high temperature (200°C) relative to the emission luminance of 

exciting blue light having a wavelength of 450nm at the normal temperature (25°C). 

[0119] The proportion of Sm is preferably within the range of 0.0003:s;r:s;0.08 to 

give temperature characteristic of 60% or higher. The value of r below this range leads to 

less effect of improving the temperature characteristic. When the value of r is above this 

range, on the contrary, the temperature characteristic deteriorates. The range of 

0.0007:s;r:s;0.02 for the proportion of Sm where temperature characteristic becomes 80% 

or higher is more desirable. 

[0120] The proportion q of Ce is preferably in a range of 0.003:s;q:s;0.2, which 

makes relative emission luminance of 70% or higher possible. The relative emission 

luminance refers to the emission luminance in terms of percentage to the emission 

luminance of a fluorescent material where q=0.03. 
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[0121] When the proportion q of Ce is 0.003 or lower, luminance decreases 

because the number of excited emission centers of photoluminescence due to Ce 

decreases and, when the q is greater than 0.2, density quenching occurs. Density 

quenching refers to the decrease in emission intensity which occurs when the 

concentration of an activation agent added to increase the luminance of the fluorescent 

material is increased beyond an optimum level. 

[0122] For the light emitting diode of the present invention, a mixture of two or 

more kinds of phosphors having compositions of (Yl-p-q-rGdpCeqSmr)3Al5012 having 

different contents of AI, Ga, Y and Gs or Sm may also be used. This increases the RGB 

components and enables the application, for example, for a full-color liquid crystal 

display device by using a color filter. 

(Light emitting components 102, 202) 

[0123] The light emitting component is preferably embedded in a molding 

material as shown in Fig. 1 and Fig. 2. The light emitting component used in the light 

emitting diode of the present invention is a gallium nitride compound semiconductor 

capable of efficiently exciting the garnet fluorescent materials activated with cerium. 

The light emitting components 102, 202 employing gallium nitride compound 

semiconductor are made by forming a light emitting layer of gallium nitride 

semiconductor such as InGaN on a substrate in the MOCVD process. The structure of 

the light emitting component may be homostructure, heterostructure or double

heterostructure which have MIS junction, PIN junction or PN junction. Various 

wavelengths of emission can be selected depending on the material of the semiconductor 

layer and the crystallinity thereof. It may also be made in a single quantum well structure 

or multiple quantum well structure where a semiconductor activation layer is formed as 

thin as quantum effect can occur. According to the present invention, a light emitting 

diode capable of emitting with higher luminance without deterioration of the phosphor 
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can be made by making the activation layer of the light emitting component in single 

quantum well structure of InGaN. 

[0124] When a gallium nitride compound semiconductor is used, while sapphire, 

spinnel, SiC, Si, ZnO or the like may be used as the semiconductor substrate, use of 

sapphire substrate is preferable in order to form gallium nitride of good crystallinity. A 

gallium nitride semiconductor layer is formed on the sapphire substrate to form a PN 

junction via a buffer layer of GaN, AlN, etc. The gallium nitride semiconductor has N 

type conductivity under the condition of not doped with any impurity, although in order 

to form an N type gallium nitride semiconductor having desired properties (carrier 

concentration, etc.) such as improved light emission efficiency, it is preferably doped 

with N type dopant such as Si, Ge, Se, Te, and C. In order to form a P type gallium 

nitride semiconductor, on the other hand, it is preferably doped with P type dopant such 

as Zn, Mg, Be, Ca, Sr and Ba. Because it is difficult to tum a gallium nitride compound 

semiconductor to P type simply by doping a P type dopant, it is preferable to treat the 

gallium nitride compound semiconductor doped with P type dopant in such process as 

heating in a furnace, irradiation with low-speed electron beam and plasma irradiation, 

thereby to tum it to P type. After exposing the surfaces of P type and N type gallium 

nitride semiconductors by the etching or other process, electrodes of the desired shapes 

are formed on the semiconductor layers by sputtering or vapor deposition. 

[0125) Then the semiconductor wafer which has been formed is cut into pieces by 

means of a dicing saw, or separated by an external force after cutting grooves (half-cut) 

which have width greater than the blade edge width. Or otherwise, the wafer is cut into 

chips by scribing grid pattern of extremely fine lines on the semiconductor wafer by 

means of a scriber having a diamond stylus which makes straight reciprocal movement. 

Thus the light emitting component of gallium nitride compound semiconductor can be 

made. 
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[0126] In order to emit white light with the light emitting diode of the first 

embodiment, wavelength of light emitted by the light emitting component is preferably 

from 400nm to 530nm inclusive in consideration of the complementary color relationship 

with the phosphor and deterioration of resin, and more preferably from 420nm to 490nm 

inclusive. It is further more preferable that the wavelength be from 450nm to 475nm, in 

order to improve the emission efficiency of the light emitting component and the 

phosphor. Emission spectrum of the white light emitting diode of the first embodiment is 

shown in Fig. 4. The light emitting component shown here is of lead type shown in Fig. 

1, which employs the light emitting component and the phosphor of the first embodiment 

to be described later. In Fig. 4, emission having a peak around 450 nm is the light 

emitted by the light emitting component, and emission having a peak around 570 run is 

the photoluminescent emission excited by the light emitting component. 

[0127] Fig. 16 shows the colors which can be represented by the white light 

emitting diode made by combining the fluorescent material shown in Table 1 and blue 

LED (light emitting component) having peak wavelength 465nm. Color of light emitted 

by this white light emitting diode corresponds to a point on a straight line connecting a 

point of chromaticity generated by the blue LED and a point of chromaticity generated by 

the fluorescent material, and therefore the wide white color region (shaded portion in Fig. 

16) in the central portion of the chromaticity diagram can be fully covered by using the 

fluorescent materials 1 to 7 in Table 1. Fig. 17 shows the change in emission color when 

the contents of fluorescent materials in the white light emitting diode is changed. 

Contents of fluorescent materials are given in weight percentage to the resin used in the 

coating material. As will be seen from Fig. 1 7, color of the light approaches that of the 

fluorescent materials when the content of fluorescent material is increased and 

approaches that ofblue LED when the content of fluorescent material decreased. 

[0128] According to the present invention, a light emitting component which does 

not excite the fluorescent material may be used together with the light emitting 



Vizio EX1002 Page 0040

Attorney Docket No. 0020-5147PUS5 

-28-

component which emits light that excites the fluorescent material. Specifically, in 

addition to the fluorescent material which is a nitride compound semiconductor capable 

of exciting the fluorescent material, a light emitting component having a light emitting 

layer made of gallium phosphate, gallium aluminum arsenide, gallium arsenic phosphate 

or indium aluminum phosphate is arranged together. With this configuration, light 

emitted by the light emitting component which does not excite the fluorescent material is 

radiated to the outside without being absorbed by the fluorescent material, making a light 

emitting diode which can emit red/white light. 

[0129] Other components of the light emitting diodes of Fig. 1 and Fig. 2 will be 

described below. 

(Conductive wires 103, 203) 

[0130) The conductive wires 103, 203 should have good electric conductivity, 

good thermal conductivity and good mechanical connection with the electrodes of the 

light emitting components 102, 202. Thermal conductivity is preferably 0.01 

cal/(s)(cm2)(°C/cm) or higher, and more preferably 0.5 cal/(s)(cm2)(°C/cm) or higher. 

For workability, diameter of the conductive wire is preferably from lOJ.Lm to 45J.Lm 

inclusive. Even when the same material is used for both the coating including the 

fluorescent material and the molding, because of the difference in thermal expansion 

coefficient due to the fluorescent material contained in either of the above two materials, 

the conductive wire is likely to break at the interface. For this reason, diameter of the 

conductive wire is preferably not less than 25f.Lm and, for the reason oflight emitting area 

and ease of handling, preferably within 35f.Lm. The conductive wire may be a metal such 

as gold, copper, platinum and aluminum or an alloy thereof. When a conductive wire of 

such material and configuration is used, it can be easily connected to the electrodes of the 

light emitting components, the inner lead and the mount lead by means of a wire bonding 

device. 
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(Mount lead 1 05) 

[0131] The mount lead 105 comprises a cup 105a and a lead 105b, and it suffices 

to have a size enough for mounting the light emitting component 102 with the wire 

bonding device in the cup 1 05a. In case a plurality of light emitting components are 

installed in the cup and the mount lead is used as common electrode for the light emitting 

component, because different electrode materials may be used, sufficient electrical 

conductivity and good conductivity with the bonding wire and others are required. When 

the light emitting component is installed in the cup of the mount lead and the cup is filled 

with the fluorescent material, light emitted by the fluorescent material is, even if isotropic, 

reflected by the cup in a desired direction and therefore erroneous illumination due to 

light from other light emitting diode mounted nearby can be prevented. Erroneous 

illumination here refers to such a phenomenon as other light emitting diode mounted 

nearby appearing as though lighting despite not being supplied with power. 

[0132] Bonding of the light emitting component 1 02 and the mount lead 105 

with the cup 1 05a can be achieved by means of a thermoplastic resin such as epoxy resin, 

acrylic resin and imide resin. When a face-down light emitting component (such a type 

of light emitting component as emitted light is extracted from the substrate side and is 

configured for mounting the electrodes to oppose the cup 105a) is used, Ag paste, carbon 

paste, metallic bump or the like can be used for bonding and electrically connecting the 

light emitting component and the mount lead at the same time. Further, in order to 

improve the efficiency of light utilization of the light emitting diode, surface of the cup of 

the mount lead whereon the light emitting component is mounted may be mirror-polished 

to give reflecting function to the surface. In this case, the surface roughness is preferably 

from 0.1 S to 0.8 S inclusive. Electric resistance of the mount lead is preferably within 

300)10-cm and more preferably within 3)10-cm. When mounting a plurality of light 

emitting components on the mount lead, the light emitting components generate 

significant amount of heat and therefore high thermal conductivity is required. 
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Specifically, the thermal conductivity is preferably 0.01 cal/(s)(cm2)CC/cm) or higher, 

and more preferably 0.5 cal/(s)(cm2)(°C/cm) or higher. Materials which satisfy these 

requirements contain steel, copper, copper-clad steel, copper-clad tin and metallized 

ceramics. 

(Innerlead 106) 

[0133) The inner lead 106 is connected to one of electrodes of the light emitting 

component 1 02 mounted on the mount lead 1 05 by means of conductive wire or the like. 

In the case of a light emitting diode where a plurality of the light emitting components are 

installed on the mount lead, it is necessary to arrange a plurality of inner leads 106 in 

such a manner that the conductive wires do not touch each other. For example, contact of 

the conductive wires with each other can be prevented by increasing the area of the end 

face where the inner lead is wire-bonded as the distance from the mount lead increases so 

that the space between the conductive wires is secured. Surface roughness of the inner 

lead end face connecting with the conductive wire is preferably from 1.6 S to 10 S 

inclusive in consideration of close contact. In order to form the inner lead in a 

desired shape, it may be punched by means of a die. Further, it may be made by 

punching to form the inner lead then pressurizing it on the end face thereby to control the 

area and height of the end face. 

[0134] The inner lead is required to have good connectivity with the bonding 

wires which are conductive wires and have good electrical conductivity. Specifically, the 

electric resistance is preferably within 300!-!.0·cm and more preferably within 3!-!.0·cm. 

Materials which satisfy these requirements contain iron, copper, iron-containing copper, 

tin-containing copper, copper-, gold- or silver-plated aluminum, iron and copper. 
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(Coating material 101) 

[0135] The coating material 101 is provided in the cup of the mount lead apart 

from the molding material 1 04 and, in the first embodiment, contains the phosphor which 

converts the light emitted by the light emitting component. The coating material may be 

a transparent material having good weatherability such as epoxy resin, urea resin and 

silicone or glass. A dispersant may be used together with the phosphor. As the 

dispersant, barium titanate, titanium oxide, aluminum oxide, silicon dioxide and the like 

are preferably used. When the fluorescent material is formed by sputtering, coating 

material may be omitted. In this case, a light emitting diode capable of bending colors 

can be made by controlling the film thickness or providing an aperture in the fluorescent 

material layer. 

(Molding material 1 04) 

[0136] The molding 104 has the function to protect the light emitting component 

102, the conductive wire 103 and the coating material 101 which contains phosphor from 

external disturbance. According to the first embodiment, it is preferable that the molding 

material 104 further contain a dispersant, which can unsharpen the directivity of light 

from the light emitting component 102, resulting in increased angle of view. The 

molding material 1 04 has the function of lens to focus or diffuse the light emitted by the 

light emitting component. Therefore, the molding material 104 may be made in a 

configuration of convex lens or concave lens, and may have an elliptic shape when 

viewed in the direction of optical axis, or a combination of these. Also the molding 

material 104 may be made in a structure of multiple layers of different materials being 

laminated. As the molding material 104, transparent materials having high weatherability 

such as epoxy resin, urea resin, silicon resin or glass is preferably employed. As the 

dispersant, barium titanate, titanium oxide, aluminum oxide, silicon dioxide and the like 

can be used. In addition to the dispersant, phosphor may also be contained in the 
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molding material. Namely, according to the present invention, the phosphor may be 

contained either in the molding material or in the coating material. When the phosphor is 

contained in the molding material, angle of view can be further increased. The phosphor 

may also be contained in both the coating material and the molding material. Further, a 

resin including the phosphor may be used as the coating material while using glass, 

different from the coating material, as the molding material. This makes it possible to 

manufacture a light emitting diode which is less subject to the influence of moisture with 

good productivity. The molding and the coating may also be made of the same material 

in order to match the refractive index, depending on the application. According to the 

present invention, adding the dispersant and/or a coloration agent in the molding material 

has the effects of masking the color of the fluorescent material obscured and improving 

the color mixing performance. That is, the fluorescent material absorbs blue component 

of extraneous light and emits light thereby to give such an appearance as though colored 

in yellow. However, the dispersant contained in the molding material gives milky white 

color to the molding material and the coloration agent renders a desired color. Thus the 

color of the fluorescent material will not be recognized by the observer. In case the light 

emitting component emits light having main wavelength of 430nm or over, it is more 

preferable that ultraviolet absorber which serves as light stabilizer be contained. 

Embodiment 2 

[0137] The light emitting diode of the second embodiment of the present 

invention is made by using an element provided with gallium nitride compound 

semiconductor which has high-energy band gap in the light emitting layer as the light 

emitting component and a fluorescent material including two or more kinds of phosphors 

of different compositions, or preferably yttrium-aluminum-garnet fluorescent materials 

activated with cerium as the phosphor. With this configuration, a light emitting diode 

which allows to give a desired color tone by controlling the contents of the two or more 
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fluorescent materials can be made even when the wavelength of the LED light emitted by 

the light emitting component deviates from the desired value due to variations in the 

production process. In this case, emission color of the light emitting diode can be made 

constantly using a fluorescent material having a relatively short emission wavelength for 

a light emitting component of a relatively short emission wavelength and using a 

fluorescent material having a relatively long emission wavelength for a light emitting 

component of a relatively long emission wavelength. 

[0138] As for the fluorescent material, a fluorescent material represented by 

general formula (Rel-rSmr)3(All-sGas)5012:Ce may also be used as the phosphor. 

Here o:::;r<l and O:::;s:::;l, and Re is at least one selected from Y, Gd and La. This 

configuration makes it possible to minimize the denaturing of the fluorescent material 

even when the fluorescent material is exposed to high-intensity high-energy visible light 

emitted by the light emitting component for a long period of time or when used under 

various environmental conditions, and therefore a light emitting diode which is subject to 

extremely insignificant color shift and emission luminance decrease and has the desired 

emission component of high luminance can be made. 

(Phosphor of the second embodiment) 

[0139] Now the phosphor used in the light emitting component of the second 

embodiment will be described in detail below. The second embodiment is similar to the 

first embodiment, except that two or more kinds of phosphors of different compositions 

activated with cerium are used as the phosphor, as described above, and the method of 

using the fluorescent material is basically the same. 

[0140] Similarly to the case of the first embodiment, the light emitting diode can 

be given high weatherability by controlling the distribution of the phosphor (such as 

tapering the concentration with the distance from the light emitting component). Such a 

distribution of the phosphor concentration can be achieved by selecting or controlling the 
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material which contains the phosphor, forming temperature and viscosity, and the 

configuration and particle size distribution of the phosphor. Thus, according to the 

second embodiment, distribution of the fluorescent material concentration is determined 

according to the operating conditions. Also, according to the second embodiment, 

efficiency of light emission can be increased by designing the arrangement of the two or 

more kinds of fluorescent materials (for example, arranging in the order of nearness to 

the light emitting component) according to the light generated by the light emitting 

component. 

[0141] With the configuration of the second embodiment, similarly to the first 

embodiment, light emitting diode has high efficiency and enough light resistance even 

when arranged adjacent to or in the vicinity of relatively high-output light emitting 

component with radiation intensity (Ee) within the range from 3 Wcm-2 to 10 Wcm-2 

can be made. 

[0142] The yttrium-aluminum-garnet fluorescent material activated with cerium 

(Y AG fluorescent material) used in the second embodiment has garnet structure similarly 

to the case of the first embodiment, and is therefore resistant to heat, light and moisture. 

The peak wavelength of excitation of the yttrium-aluminum-garnet fluorescent material 

of the second embodiment can be set near 450nm as indicated by the solid line in Fig. SA, 

and the peak wavelength of emission can be set near 51 Onm as indicated by the solid line 

in Fig. 5B, while making the emission spectrum so broad as to tail out to 700nm. This 

makes it possible to emit green light. The peak wavelength of excitation of another 

yttrium-aluminum-garnet fluorescent material activated with cerium of the second 

embodiment can be set near 450nm as indicated by the dashed line in Fig. SA, and the 

peak wavelength of emission can be set near 600nm as indicated by the dashed line in Fig. 

5B, while making the emission spectrum so broad as to tail out to 750nm. This makes it 

possible to emit red light. 
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[0143] Wavelength of the emitted light is shifted to a shorter wavelength by 

substituting part of AI, among the constituents of the Y AG fluorescent material having 

garnet structure, with Ga, and the wavelength of the emitted light is shifted to a longer 

wavelength by substituting part of Y with Gd and/or La. Proportion of substituting AI 

with Ga is preferably from Ga:Al=1:1 to 4:6 in consideration of the light emitting 

efficiency and the wavelength of emission. Similarly, proportion of substituting Y with 

Gd and/or La is preferably from Y:Gd and/or La=9: 1 to 1:9, or more preferably from 

Y:Gd and/or La=4: 1 to 2:3. Substitution of less than 20% results in an increase of green 

component and a decrease of red component. Substitution of 80% or greater part, on the 

other hand, increases red component but decreases the luminance steeply. 

[0144] Material for making such a phosphor is made by using oxides of Y, Gd, 

Ce, La, Al, Sm and Ga or compounds which can be easily converted into these oxides at 

high temperature, and sufficiently mixing these materials in stoichiometrical proportions. 

Or either, mixture material is obtained by dissolving rare earth elements Y, Gd, Ce, La 

and Sm in stoichiometrical proportions in acid, coprecipitating the solution oxalic acid 

and firing the coprecipitate to obtain an oxide of the coprecipitate, which is then mixed 

with aluminum oxide and gallium oxide. This mixture is mixed with an appropriate 

quantity of a fluoride such as ammonium fluoride used as a flux, and fired in a crucible at 

a temperature from 1350 to 1450 oc in air for 2 to 5 hours. Then the fired material is 

ground by a ball mill in water, washed, separated, dried and sieved thereby to obtain the 

desired material. 

[0145] In the second embodiment, the two or more kinds of yttrium-aluminum-

garnet fluorescent materials activated with cerium of different compositions may be 

either used by mixing or arranged independently (laminated, for example). When the two 

or more kinds of fluorescent materials are mixed, color converting portion can be formed 

relatively easily and in a manner suitable for mass production. When the two or more 

kinds of fluorescent materials are arranged independently, color can be adjusted after 



Vizio EX1002 Page 0048

Attorney Docket No. 0020-5147PUS5 

-36-

forming it by laminating the layers until a desired color can be obtained. Also when 

arranging the two or more kinds of fluorescent materials independently, it is preferable to 

arrange a fluorescent material that absorbs light from the light emitting component of a 

shorter wavelength near to the LED element, and a fluorescent material that absorbs light 

of a longer wavelength away from the LED element. This arrangement enables efficient 

absorption and emission oflight. 

[0146] The light emitting diode of the second embodiment is made by using two 

or more kinds of yttrium-aluminum-garnet fluorescent materials of different 

compositions as the fluorescent materials, as described above. This makes it possible to 

make a light emitting diode capable of emitting light of desired color efficiently. That is, 

when wavelength of light emitted by the semiconductor light emitting component 

corresponds to a point on the straight line connecting point A and point B in the 

chromaticity diagram of Fig. 6, light of any color in the shaded region enclosed by points 

A, B, C and D in Fig. 6 which is the chromaticity points (points C and D) of the two or 

more kinds of yttrium-aluminum-garnet fluorescent materials of different compositions 

can be emitted. According to the second embodiment, color can be controlled by 

changing the compositions or quantities of the LED elements and fluorescent materials. 

In particular, a light emitting diode of less variation in the emission wavelength can be 

made by selecting the fluorescent materials according to the emission wavelength of the 

LED element, thereby compensating for the variation of the emission wavelength of the 

LED element. Also a light emitting diode including RGB components with high 

luminance can be made by selecting the emission wavelength of the fluorescent materials. 

[0147] Moreover, because the yttrium-aluminum-garnet (Y AG) fluorescent 

material used in the second embodiment has garnet structure, the light emitting diode of 

the second embodiment can emit light ofhigh luminance for a long period of time. Also 

the light emitting diodes of the first embodiment and the second embodiment are 

provided with light emitting component installed via fluorescent material. Also because 
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the converted light has longer wavelength than that of the light emitted by the light 

emitting component, energy of the converted light is less than the band gap of the nitride 

semiconductor, and is less likely to be absorbed by the nitride semiconductor layer. Thus, 

although the light emitted by the fluorescent material is directed also to the LED element 

because of the isotropy of emission, the light emitted by the fluorescent material is never 

absorbed by the LED element, and therefore the emission efficiency of the light emitting 

diode will not be decreased. 

(Planar light source) 

[0148] A planar light source which is another embodiment of the present 

invention is shown in Fig. 7. 

[0149] In the planar light source shown in the Fig. 7, the phosphor used in the 

first embodiment or the second embodiment is contained in a coating material 701. With 

this configuration, blue light emitted by the gallium nitride semiconductor is color

converted and is output in planar state via an optical guide plate 704 and a dispersive 

sheet 706. 

[0150] Specifically, a light emitting component 702 of the planar light source of 

Fig. 7 is secured in a metal substrate 703 of inverted C shape whereon an insulation layer 

and a conductive pattern (not shown) are formed. After electrically connecting the 

electrode of the light emitting component and the conductive pattern, phosphor is mixed 

with epoxy resin and applied into the inverse C-shaped metal substrate 703 whereon the 

light emitting component 702 is mounted. The light emitting component thus secured is 

fixed onto an end face of an acrylic optical guide plate 704 by means of an epoxy resin. 

A reflector film 707 containing a white diffusion agent is arranged on one of principal 

planes of the optical guide plate 704 where the dispersive sheet 706 is not formed, for the 

purpose of preventing fluorescence. 
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[0151] Similarly, a reflector 705 is provided on the entire surface on the back of 

the optical guide plate 704 and on one end face where the light emitting component is not 

provided, in order to improve the light emission efficiency. With this configuration, light 

emitting diodes for planar light emission which generates enough luminance for the back 

light of LCD can be made. 

[0152] Application of the light emitting diode for planar light emission to a liquid 

crystal display can be achieved by arranging a polarizer plate on one principal plane of 

the optical guide plate 704 via liquid crystal injected between glass substrates (not 

shown) whereon a translucent conductive pattern is formed. 

[0153] Now referring to Fig. 8 and Fig. 9, a planar light source according to 

another embodiment of the present invention will be described below. The light emitting 

device shown in Fig. 8 is made in such a configuration that blue light emitted by the light 

emitting diode 702 is converted to white light by a color converter 701 which contains 

phosphor and is output in planar state via an optical guide plate 704. 

[0154] The light emitting device shown in Fig. 9 is made in such a configuration 

that blue light emitted by the light emitting component 702 is turned to planar state by the 

optical guide plate 704, then converted to white light by a dispersive sheet 706 which 

contains phosphor formed on one of the principal plane of the optical guide plate 704, 

thereby to output white light in planar state. The phosphor may be either contained in the 

dispersive sheet 706 or formed in a sheet by spreading it together with a binder resin over 

the dispersive sheet 706. Further, the binder including the phosphor may be formed in 

dots, not sheet, directly on the optical guide plate 704. 

<Application> 

(Display device) 

[0155] Now a display device according to the present invention will be described 

below. Fig. 10 is a block diagram showing the configuration of the display device 
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according to the present invention. As shown in Fig. 10, the display device comprises an 

LED display device 601 and a drive circuit 610 having a driver 602, video data storage 

means 603 and tone control means 604. The LED display device 601, having white light 

emitting diodes 501 shown in Fig. 1 or Fig. 2 arranged in matrix configuration in a casing 

504 as shown in Fig. 11, is used as monochromatic LED display device. The casing 504 

is provided with a light blocking material 505 being formed integrally therewith. 

[0156] The drive circuit 610 has the video data storage means (RAM) 603 for 

temporarily storing display data which is input, the tone control means 604 which 

computes and outputs tone signals for controlling the individual light emitting diodes of 

the LED display device 601 to light with the specified brightness according to the data 

read from RAM 603, and the driver 602 which is switched by signals supplied from the 

tone control means 604 to drive the light emitting diode to light. The tone control circuit 

604 retrieves data from the RAM 603 and computes the duration of lighting the light 

emitting diodes of the LED display device 601, then outputs pulse signals for turning on 

and off the light emitting diodes to the LED display device 601. In the display device 

constituted as described above, the LED display device 601 is capable of displaying 

images according to the pulse signals which are input from the drive circuit, and has the 

following advantages. 

[0157] The LED display device which displays with white light by using light 

emitting diodes of three colors, RGB, is required to display while controlling the light 

emission output of the R, G and B light emitting diodes and accordingly must control the 

light emitting diodes by taking the emission intensity, temperature characteristics and 

other factors of the light emitting diodes into account, resulting in complicate 

configuration of the drive circuit which drives the LED display device. In the display 

device of the present invention, however, because the LED display device 601 is 

constituted by using light emitting diodes 501 of the present invention which can emit 

white light without using light emitting diodes of three kinds, RGB, it is not necessary for 
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the drive circuit to individually control the R, G and B light emitting diodes, making it 

possible to simplify the configuration of the drive circuit and make the display device at a 

low cost. 

[0158] With an LED display device which displays in white light by using light 

emitting diodes of three kinds, RGB, the three light emitting diodes must be illuminated 

at the same time and the light from the light emitting diodes must be mixed in order to 

display white light by combining the three RGB light emitting diodes for each pixel, 

resulting in a large display area for each pixel and making it impossible to display with 

high definition. The LED display device of the display device according to the present 

invention, in contrast, can display with white light can be done with a single light 

emitting diode, and is therefore capable of display with white light of higher definition. 

Further, with the LED display device which displays by mixing the colors of three light 

emitting diodes, there is such a case as the display color changes due to blocking of some 

of the RGB light emitting diodes depending on the viewing angle, the LED display 

device of the present invention has no such problem. 

[0159] As described above, the display device provided with the LED display 

device employing the light emitting diode of the present invention which is capable of 

emitting white light is capable of displaying stable white light with higher definition and 

has an advantage of less color unevenness. The LED display device of the present 

invention which is capable of displaying with white light also imposes less stimulation to 

the eye compared to the conventional LED display device which employs only red and 

green colors, and is therefore suited for use over a long period of time. 

(Embodiment of another display device employing the light emitting diode of the present 

invention) 

[0160] The light emitting diode of the present invention can be used to constitute 

an LED display device wherein one pixel is constituted of three RGB light emitting 
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diodes and one light emitting diode of the present invention, as shown in Fig. 12. By 

connecting the LED display device and a specified drive circuit, a display device capable 

of displaying various images can be constituted. The drive circuit of this display device 

has, similarly to a case of monochrome display device, video data storage means 

(RAM)for temporarily storing the input display data, a tone control circuit which 

processes the data stored in the RAM to compute tone signals for lighting the light 

emitting diodes with specified brightness and a driver which is switched by the output 

signal of the tone control circuit to cause the light emitting diodes to illuminate. The 

drive circuit is required exclusively for each of the RGB light emitting diodes and the 

white light emitting diode. The tone control circuit computes the duration of lighting the 

light emitting diodes from the data stored in the RAM, and outputs pulse signals for 

turning on and off the light emitting diodes. When displaying with white light, width of 

the pulse signals for lighting the RGB light emitting diodes is made shorter, or peak value 

of the pulse signal is made lower or no pulse signal is output at all. On the other hand, a 

pulse signal is given to the white light emitting diode in compensation thereof. This 

causes the LED display device to display with white light. 

[0161] As described above, brightness of display can be improved by adding the 

white light emitting diode to the RGB light emitting diodes. When RGB light emitting 

diodes are combined to display white light, one or two of the RGB colors may be 

enhanced resulting in a failure to display pure white depending on the viewing angle, 

such a problem is solved by adding the white light emitting diode as in this display device. 

[0162] For the drive circuit of such a display device as described above, it is 

preferable that a CPU be provided separately as a tone control circuit which computes the 

pulse signal for lighting the white light emitting diode with specified brightness. The 

pulse signal which is output from the tone control circuit is given to the white light 

emitting diode driver thereby to switch the driver. The white light emitting diode 

illuminates when the driver is turned on, and goes out when the driver is turned off. 
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(Traffic signal) 

[0163] When the light emitting diode of the present invention is used as a traffic 

signal which is a kind of display device, such advantages can be obtained as stable 

illumination over a long period of time and no color unevenness even when part of the 

light emitting diodes go out. The traffic signal employing the light emitting diode of the 

present invention has such a configuration as white light emitting diodes are arranged on 

a substrate whereon a conductive pattern is formed. A circuit of light emitting diodes 

wherein such light emitting diodes are connected in series or parallel is handled as a set 

of light emitting diodes. Two or more sets of the light emitting diodes are used, each 

having the light emitting diodes arranged in spiral configuration. When all light emitting 

diodes are arranged, they are arranged over the entire area in circular configuration. 

After connecting power lines by soldering for the connection of the light emitting diodes 

and the substrate with external power supply, it is secured in a chassis of railway signal. 

The LED display device is placed in an aluminum diecast chassis equipped with a light 

blocking member and is sealed on the surface with silicon rubber filler. The chassis is 

provided with a white color lens on the display plane thereof. Electric wiring of the LED 

display device is passed through a rubber packing on the back of the chassis, for sealing 

off the inside of the chassis from the outside, with the inside ofthe chassis closed. Thus a 

signal of white light is made. A signal of higher reliability can be made by dividing the 

light emitting diodes of the present invention into a plurality of groups and arranging 

them in a spiral configuration swirling from a center toward outside, while cmmecting 

them in parallel. The configuration of swirling from the center toward outside may be 

either continuous or intermittent. Therefore, desired number of the light emitting diodes 

and desired number of the sets of light emitting diodes can be selected depending on the 

display area of the LED display device. This signal is, even when one ofthe sets oflight 

emitting diodes or part of the light emitting diodes fail to illuminate due to some trouble, 

capable of illuminate evenly in a circular configuration without color shift by means of 
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the remaining set of light emitting diodes or remaining light emitting diodes. Because the 

light emitting diodes are arranged in a spiral configuration, they can be arranged more 

densely near the center, and driven without any different impression from signals 

employing incandescent lamps. 

<Examples> 

[0164] The following Examples further illustrate the present invention in detail 

but are not to be construed to limit the scope thereof. 

(Example 1) 

[0165] Example 1 provides a light emitting component having an emission peak 

at 450nm and a half width of 30nm employing a GainN semiconductor. The light 

emitting component of the present invention is made by flowing TMG (trimethyl 

gallium) gas, TMI (trimethyl indium) gas, nitrogen gas and dopant gas together with a 

carrier gas on a cleaned sapphire substrate and forming a gallium nitride compound 

semiconductor layer in MOCVD process. A gallium nitride semiconductor having N 

type conductivity and a gallium nitride semiconductor having P type conductivity are 

formed by switching SiH4 and Cp2Mg as dopant gas. The LED element of Example 1 

has a contact layer which is a gallium nitride semiconductor having N type conductivity, 

a clad layer which is a gallium nitride aluminum semiconductor having P type 

conductivity and a contact layer which is a gallium nitride semiconductor having P type 

conductivity, and formed between the contact layer having N type conductivity and the 

clad layer having P type conductivity is a non-doped InGaN activation layer of thickness 

about 3 nm for making a single quantum well structure. The sapphire substrate has a 

gallium nitride semiconductor layer formed thereon under a low temperature to make a 

buffer layer. The P type semiconductor is annealed at a temperature of 400°C or above 

after forming the film. 
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[0166] After exposing the surfaces of P type and N type semiconductor layers by 

etching, n and p electrodes are formed by sputtering. After scribing the semiconductor 

wafer which has been made as described above, light emitting components are made by 

dividing the wafer with external force. 

[0167] The light emitting component made in the above process is mounted in a 

cup of a mount lead which is made of silver-plated steel by die bonding with epoxy resin. 

Then electrodes of the light emitting component, the mount lead and the inner lead are 

electrically connected by wire boding with gold wires 30)lm in diameter, to make a light 

emitting diode of lead type. 

[0168] A phosphor is made by dissolving rare earth elements of Y, Gd and Ce in 

an acid in stoichiometrical proportions, and coprecipitating the solution with oxalic acid. 

Oxide of the coprecipitate obtained by firing this material is mixed with aluminum oxide, 

thereby to obtain the mixture material. The mixture was then mixed with ammonium 

fluoride used as a flux, and fired in a crucible at a temperature of 1400°C in air for 3 

hours. Then the fired material is ground by a ball mill in water, washed, separated, dried 

and sieved thereby to obtained the desired material. Phosphor made as describe above is 

yttrium-aluminum-garnet fluorescent material represented by general formula 

(Y0.8Gd0.2)3Al5012:Ce where about 20% of Y is substituted with Gd and substitution 

ratio of Ce is 0.03. 

[0169] 80 Parts by weight of the fluorescent material having a composition of 

(Y0.8Gd0.2)3Al5012:Ce which has been made in the above process and 100 parts by 

weight of epoxy resin are sufficiently mixed to tum into slurry. The slurry is poured into 

the cup provided on the mount lead whereon the light emitting component is mounted. 

After pouring, the slurry is cured at 130°C for one hour. Thus a coating having a 

thickness of 120flm, which contains the phosphor, is formed on the light emitting 

component. In Example 1, the coating is formed to contain the phosphor in gradually 

increasing concentration toward the light emitting component. Irradiation intensity is 
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about 3.5W/cm2. The light emitting component and the phosphor are molded with 

translucent epoxy resin for the purpose of protection against extraneous stress, moisture 

and dust. A lead frame with the coating layer of phosphor formed thereon is placed in a 

bullet-shaped die and mixed with translucent epoxy resin and then cured at 150 oc for 5 

hours. 

[0170] Under visual observation of the light emitting diode formed as described 

above in the direction normal to the light emitting plane, it was found that the central 

portion was rendered yellowish color due to the body color of the phosphor. 

[0171] Measurements of chromaticity point, color temperature and color 

rendering index of the light emitting diode made as described above and capable of 

emitting white light gave values of (0.302, 0.280) for chromaticity point (x, y), color 

temperature of 8080 K and 87.5 for color rendering index (Ra) which are approximate to 

the characteristics of a 3-waveform fluorescent lamp. Light emitting efficiency was 9.5 

lm/W, comparable to that of an incandescent lamp. Further in life tests under conditions 

of energization with a current of 60mA at 25°C, 20mA at 25°C and 20mA at 60°C with 

90% RH, no change due to the fluorescent material was observed, proving that the light 

emitting diode had no difference in service life from the conventional blue light emitting 

diode. 

(Comparative Example 1) 

[0172] Formation of a light emitting diode and life tests thereof were conducted 

in the same manner as in Example 1 except for changing the phosphor from 

(Y0.8Gd0.2)3Al5012:Ce to (ZnCd)S:Cu, AI. The light emitting diode which had been 

formed showed, immediately after energization, emission of white light but with low 

luminance. In a life test, the output diminished to zero in about 100 hours. Analysis of 

the cause of deterioration showed that the fluorescent material was blackened. 
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[0173] This trouble is supposed to have been caused as the light emitted by the 

light emitting component and moisture which had caught on the fluorescent material or 

entered from the outside brought about photolysis to make colloidal zinc to precipitate on 

the surface of the fluorescent material, resulting in blackened surface. Results of life tests 

under conditions of energization with a current of 20mA at 25 oc and 20mA at 60 °C 

with 90% RH are shown in Fig. 13 together with the results of Example 1. Luminance is 

given in terms of relative value with respect to the initial value as the reference. A solid 

line indicates Example 1 and a wavy line indicates Comparative Example 1 in Fig. 13. 

(Example 2) 

[0174] In Example 2, a light emitting component was made in the same manner 

as in Example 1 except for increasing the content of In in the nitride compound 

semiconductor of the light emitting component to have the emission peak at 460 nm and 

increasing the content of Gd in phosphor than that of Example 1 to have a composition of 

(Y0.6Gd0.4)3Al50 12:Ce. 

[0175] Measurements of chromaticity point, color temperature and color 

rendering index of the light emitting diode, which were made as described above and 

capable of emitting white light, gave values of (0.3 75, 0.3 70) for chromaticity point (x, y), 

color temperature of 4400 K and 86.0 for color rendering index (Ra). Fig. 

18A, Fig. 18B and Fig. 18C show the emission spectra ofthe phosphor, the light emitting 

component and the light emitting diode of Example 2, respectively. 

[0176] 100 pieces of the light emitting diodes of Example 2 were made and 

average luminous intensities thereof were taken after lighting for 1000 hours. In terms of 

percentage of the luminous intensity value before the life test, the average luminous 

intensity after the life test was 98.8%, proving no difference in the characteristic. 
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(Example 3) 

[0177] 100 light emitting diodes were made in the same manner as in Example 1 

except for adding Sm in addition to rare earth elements Y, Gd and Ce in the phosphor to 

make a fluorescent material with composition of (Y0.39Gd0.57Ce0.03Sm0.01)3Al5012. 

When the light emitting diodes were made illuminate at a high temperature of 130 °C, 

average temperature characteristic about 8% better than that of Example 1 was obtained. 

(Example 4) 

[0178] LED display device of Example 4 is made of the light emitting diodes of 

Example 1 being arranged in a 16 x 16 matrix on a ceramics substrate whereon a copper 

pattern is formed as shown in Fig. 11. In the LED display device of Example 4, the 

substrate whereon the light emitting diodes are arranged is placed in a chassis 504 which 

is made of phenol resin and is provided with a light blocking member 505 being formed 

integrally therewith. The chassis, the light emitting diodes, the substrate and part of the 

light blocking member, except for the tips of the light emitting diodes, are covered with 

silicon rubber 506 colored in black with a pigment. The substrate and the light emitting 

diodes are soldered by means of an automatic soldering machine. 

[0179] The LED display device made in the configuration described above, a 

RAM which temporarily stores the input display data, a tone control circuit which 

processes the data stored in the RAM to compute tone signals for lighting the light 

emitting diodes with specified brightness and drive means which is switched by the 

output signal of the tone control circuit to cause the light emitting diodes to illuminate are 

electrically connected to make an LED display device. By driving the LED display 

devices, it was verified that the apparatus can be used as black and white LED display 

device. 
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(Example 5) 

[0180] The light emitting diode of Example 5 was made in the same manner as in 

Example except for using phosphor represented by general formula 

(Y0.2Gd0.8)3Al5012:Ce. 100 pieces of the light emitting diodes of Example 5 were 

made and measured for various characteristics. 

[0181] Measurement of chromaticity point gave values of (0.450, 0.420) in 

average for chromaticity point (x, y), and light of incandescent lamp color was emitted. 

Fig. 19A, Fig. 19B and Fig. 19C show the emission spectra of the phosphor, the light 

emitting component and the light emitting diode of Example 5, respectively. Although 

the light emitting diodes of Example 5 showed luminance about 40% lower than that of 

the light emitting diodes of Example 5, showed good weatherability comparable to that of 

Example 1 in life test. 

(Example 6) 

[0182] The light emitting diode of Example 6 was made in the same manner as in 

Example 1 except for using phosphor represented by general formula Y 3Als012:Ce. 100 

pieces of the light emitting diodes of Example 6 were made and measured for various 

characteristics. 

(0183] Measurement of chromaticity point slightly yellow-greenish white light 

compared to Example 1 was emitted. The light emitting diode of Example 6 showed 

good weatherability similar to that of Example 1 in life test. Fig. 20A, Fig. 20B and Fig. 

20C show the emission spectra of the phosphor, the light emitting component and the 

light emitting diode of Example 6, respectively. 

(Example 7) 

[0184) 

Example 

The light emitting diode of Example 7 was made in the same manner as in 

except for using phosphor represented by general formula 



Vizio EX1002 Page 0061

Attorney Docket No. 0020-5147PUS5 

-49-

Y3(Al0.5Ga0.5)5012:Ce. 100 pieces of the light emitting diodes of Example 7 were 

made and measured for various characteristics. 

[0185] Although the light emitting diodes of Example 7 showed a low luminance, 

emitted greenish white light and showed good weatherability similar to that of Example 1 

in life test. Fig. 21A, Fig. 21B and Fig. 21C show the emission spectra of the phosphor, 

the light emitting component and the light emitting diode of Example 7, respectively. 

(Example 8) 

[0186] The light emitting diode of Example 8 was made in the same manner as in 

Example except for using phosphor represented by general formula 

Gd3(Al0.5Ga0.5)5012:Ce which does not contain Y. 100 pieces of the light emitting 

diodes of Example 8 were made and measured for various characteristics. 

[0187] Although the light emitting diodes of Example 8 showed a low luminance, 

showed good weatherability similar to that of Example 1 in life test. 

(Example 9) 

[0188] Light emitting diode of Example 9 is planar light emitting device having 

the configuration shown in Fig. 7. 

[0189] In 0.05Ga0.95N semiconductor having emission peak at 450nm is used as 

a light emitting component. Light emitting components are made by flowing TMG 

(trimethyl gallium) gas, TMI (trimethyl indium) gas, nitrogen gas and dopant gas together 

with a carrier gas on a cleaned sapphire substrate and forming a gallium nitride 

compound semiconductor layer in MOCVD process. A gallium nitride semiconductor 

layer having N type conductivity and a gallium nitride semiconductor layer having P type 

conductivity are formed by switching SiH4 and Cp2Mg as dopant gas, thereby forming a 

PN junction. For the semiconductor light emitting component, a contact layer which is 

gallium nitride semiconductor having N type conductivity, a clad layer which is gallium 
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nitride aluminum semiconductor having N type conductivity, a clad layer which is 

gallium nitride aluminum semiconductor having P type conductivity and a contact layer 

which is gallium nitride semiconductor having P type conductivity are formed. An 

activation layer of Zn-doped InGaN which makes a double-hetero junction is formed 

between the clad layer having N type conductivity and the clad layer having P type 

conductivity. A buffer layer is provided on the sapphire substrate by forming gallium 

nitride semiconductor layer at a low temperature. The P type nitride semiconductor layer 

is annealed at a temperature of 400°C or above after forming the film. 

[0190] After forming the semiconductor layers and exposing the surfaces of P 

type and N type semiconductor layers by etching, electrodes are formed by sputtering. 

After scribing the semiconductor wafer which has been made as described above, light 

emitting components are made as light emitting components by dividing the wafer with 

external force. 

[0191] The light emitting component is mounted on a mount lead which has a cup 

at the tip of a silver-plated copper lead frame, by die bonding with epoxy resin. 

Electrodes of the light emitting component, the mount lead and the inner lead are 

electrically connected by wire boding with gold wires having a diameter of 30)lm. 

[0192] The lead frame with the light emitting component attached thereon is 

placed in a bullet-shaped die and sealed with translucent epoxy resin for molding, which 

is then cured at 150°C for 5 hours, thereby to form a blue light emitting diode. The blue 

light emitting diode is connected to one end face of an acrylic optical guide plate which is 

polished on all end faces. On one surface and side face of the acrylic plate, screen 

printing is applied by using barium titanate dispersed in an acrylic binder as white color 

reflector, which is then cured. 

[0193] Phosphor of green and red colors are made by dissolving rare earth 

elements ofY, Gd, Ce and La in acid in stoichiometrical proportions, and coprecipitating 

the solution with oxalic acid. Oxide of the coprecipitate obtained by firing this material 
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is mixed with aluminum oxide and gallium oxide, thereby to obtain respective mixture 

materials. The mixture is then mixed with ammonium fluoride used as a flux, and fired 

in a crucible at a temperature of 1400 oc in air for 3 hours. Then the fired material is 

ground by a ball mill in water, washed, separated, dried and sieved thereby to obtained 

the desired material. 

[0194] 120 parts by weight of the first fluorescent material having a composition 

of Y3(Al0.6Ga0.4)5012:Ce and capable of emitting green light prepared as described 

above and 1 00 parts by weight of the second fluorescent material having a composition of 

(Y0.4Gd0.6)3Al5012:Ce and capable of emitting red light prepared in a process similar 

to that for the first fluorescent material, are sufficiently mixed with 100 parts by weight 

of epoxy resin, to form a slurry. The slurry is applied uniformly onto an acrylic layer 

having a thickness of 0.5 mm by means of a multi-coater, and dried to form a fluorescent 

material layer to be used as a color converting material having a thickness of about 30J..Lm. 

The fluorescent material layer is cut into the same size as that of the principal light 

emitting plane of the optical guide plate, and arranged on the optical guide plate thereby 

to form the planar light emitting device. Measurements of chromaticity point and color 

rendering index of the light emitting device gave values of (0.29, 0.34) for chromaticity 

point (x, y) and 92.0 for color rendering index (Ra) which are approximate to the 

properties of 3-waveform fluorescent lamp. Light emitting efficiency of 12 lm/W 

comparable to that of an incandescent lamp was obtained. Further in weatherability tests 

under conditions of energization with a current of 60mA at room temperature, 20mA at 

room temperature and 20mA at 60°C with 90% RH, no change due to the fluorescent 

material was observed. 

(Comparative Example 2) 

[0195] Forming of light emitting diode and weatherability tests thereof were 

conducted in the same manner as in Example 9 except for mixing the same quantities of a 
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green organic fluorescent pigment (FA-001 of Synleuch Chemisch) and a red organic 

fluorescent pigment (F A-005 of Synleuch Chemisch) which are perylene-derivatives, 

instead of the first fluorescent material represented by general formula 

Y3(Al0.6Ga0.4)5012:Ce capable of emitting green light and the second fluorescent 

material represented by general formula (Y0.4Gd0.6)3Al5012:Ce capable of emitting red 

light of Example 9. Chromaticity coordinates of the light emitting diode of Comparative 

Example 1 thus formed were (x, y) = (0.34, 0.35). Weatherability test was conducted by 

irradiating with ultraviolet ray generated by carbon arc for 200 hours, representing 

equivalent irradiation of sun light over a period of one year, while measuring the 

luminance retaining ratio and color tone at various times during the test period. In a 

reliability test, the light emitting component was energized to emit light at a constant 

temperature of 70°C while measuring the luminance and color tone at different times. 

The results are shown in Fig. 14 and Fig. 15, together with Example 9. As will be clear 

from Fig. 14 and Fig. 15, the light emitting component of Example 9 experiences less 

deterioration than Comparative Example 2. 

(Example 1 0) 

[0196] The light emitting diode of Example 10 is a lead type light emitting diode. 

[0197] In the light emitting diode of Example 10, the light emitting component 

having a light emitting layer of In0.05Ga0.95N with emission peak at 450nm which is 

made in the same manner as in Example 9 is used. The light emitting component is 

mounted in the cup provided at the tip of a silver-plated copper mount lead, by die 

bonding with epoxy resin. Electrodes of the light emitting component, the mount lead 

and the inner lead were electrically connected by wire boding with gold wires. 

[0198] Phosphor is made by mixing a first fluorescent material represented by 

general formula Y3(Al0.5Ga0.5)5012:Ce capable of emitting green light and a second 

fluorescent material represented by general formula (Y0.2Gd0.8)3Al5012:Ce capable of 
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emitting red light prepared as follows. Namely, rare earth elements ofY, Gd and Ce are 

solved in acid in stoichiometrical proportions, and coprecipitating the solution with oxalic 

acid. Oxide of the coprecipitation obtained by firing it is mixed with aluminum oxide 

and gallium oxide, thereby to obtain respective mixture materials. The mixture is mixed 

with ammonium fluoride used as a flux, and fired in a crucible at a temperature of 

1400°C in air for 3 hours. Then, the fired material is ground by a ball mill in water, 

washed, separated, dried and sieved thereby to obtained the first and second fluorescent 

materials of the specified particle size distribution. 

[0199] 40 parts by weight of the first fluorescent material, 40 parts by weight of 

the second fluorescent material and 100 parts by weight of epoxy resin are sufficiently 

mixed to form a slurry. The slurry is poured into the cup which is provided on the mount 

lead wherein the light emitting component is placed. Then the resin including the 

phosphor is cured at 130°C for 1 hour. Thus a coating layer including the phosphor in 

thickness of 120).lm is formed on the light emitting component. Concentration of the 

phosphor in the coating layer is increased gradually toward the light emitting component. 

Further, the light emitting component and the phosphor are sealed by molding with 

translucent epoxy resin for the purpose of protection against extraneous stress, moisture 

and dust. A lead frame with the coating layer of phosphor formed thereon is placed in a 

bullet-shaped die and mixed with translucent epoxy resin and then cured at 150°C for 5 

hours. Under visual observation of the light emitting diode formed as described above in 

the direction normal to the light emitting plane, it was found that the central portion was 

rendered yellowish color due to the body color of the phosphor. 

[0200] Measurements of chromaticity point, color temperature and color 

rendering index of the light emitting diode of Example 10 which was made as described 

above gave values of (0.32, 0.34) for chromaticity point (x, y), 89.0 for color rendering 

index (Ra) and light emitting efficiency of 10 lm/W. Further in weatherability tests under 

conditions of energization with a current of 60mA at room temperature, 20mA at room 
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temperature and 20mA at 60°C with 90% RH, no change due to the phosphor was 

observed, showing no difference from an ordinary blue light emitting diode in the service 

life characteristic. 

(Example 11) 

[0201] In0.4Ga0.6N semiconductor having an emission peak at 470nm is used as 

an LED element. Light emitting components are made by flowing TMG (trimethyl 

gallium) gas, TMI (trimethyl indium) gas, nitrogen gas and dopant gas together with a 

carrier gas on a cleaned sapphire substrate thereby to form a gallium nitride compound 

semiconductor layer in the MOCVD process. A gallium nitride semiconductor layer 

having N type conductivity and a gallium nitride semiconductor layer having P type 

conductivity were formed by switching SiH4 and Cp2Mg used as the dopant gas, thereby 

forming a PN junction. For the LED element, a contact layer which is gallium nitride 

semiconductor having N type conductivity, a clad layer which is gallium nitride 

aluminum semiconductor having P type conductivity and a contact layer which is gallium 

nitride semiconductor having P type conductivity are formed. An activation layer of non

doped InGaN with thickness of about 3nm is formed between the contact layer having N 

type conductivity and the clad layer having P type conductivity, thereby to make single 

quantum well structure. A buffer layer is provided on the sapphire substrate by forming a 

gallium nitride semiconductor layer at a low temperature. 

[0202] After forming the layers and exposing the surfaces of P type and N type 

semiconductor layers by etching, electrodes are formed by sputtering. After scribing the 

semiconductor wafer which is made as described above, light emitting components are 

made by dividing the wafer with an external force. 

[0203] The light emitting component is mounted in a cup at the tip of a silver-

plated copper mount lead by die bonding with epoxy resin. Electrodes of the light 
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emitting component, the mount lead and the inner lead are electrically connected by wire 

boding with gold wires having a diameter of 30!-!m. 

[0204] The lead frame with the light emitting component attached thereon is 

placed in a bullet-shaped die and sealed with translucent epoxy resin for molding, which 

is then cured at 150°C for 5 hours, thereby to form a blue light emitting diode. The blue 

light emitting diode is com1ected to one end face of an acrylic optical guide plate which is 

polished on all end faces. On one surface and side face of the acrylic plate, screen 

printing is applied by using barium titanate dispersed in an acrylic binder as white color 

reflector, which is then cured. 

[0205] Phosphor is made by mixing a fluorescent material represented by general 

formula (Y0.8Gd0.2)3Al5012:Ce capable of emitting yellow light of relatively short 

wavelength and a fluorescent material represented by general formula 

(Y0.4Gd0.6)3Al5012:Ce capable of emitting yellow light of relatively long wavelength 

prepared as follows. Namely, rare earth elements ofY, Gd and Ce are solved in acid in 

stoichiometrical proportions, and coprecipitating the solution with oxalic acid. Oxide of 

the coprecipitation obtained by firing it is mixed with aluminum oxide, thereby to obtain 

respective mixture material. The mixture is mixed with ammonium fluoride used as a 

flux, and fired in a crucible at a temperature of 1400°C in air for 3 hours. Then the fired 

material is ground by a ball mill in water, washed, separated, dried and sieved. 

[0206] 100 parts by weight of yellow fluorescent material of relatively short 

wavelength and 100 parts by weight of yellow fluorescent material of relatively long 

wavelength which are made as described above are sufficiently mixed with 1000 parts by 

weight of acrylic resin and extruded, thereby to form a fluorescent material film to be 

used as color converting material of about 180!-!m in thickness. The fluorescent material 

film is cut into the same size as the principal emission plane of the optical guide plate and 

arranged on the optical guide plate, thereby to make a light emitting device. 

Measurements of chromaticity point and color rendering index of the light emitting 
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device of Example 3 which is made as described above gave values of (0.33, 0.34) for 

chromaticity point (x, y), 88.0 for color rendering index (Ra) and light emitting efficiency 

of 101 m/W. Fig. 22A, Fig. 22B and Fig. 22C show emission spectra of the fluorescent 

material represented by (Y0.8Gd0.2)3Al5012:Ce and a fluorescent material represented 

by general formula (Y0.4Gd0.6)3Al5012:Ce used in Example 11. Fig. 23 shows 

emission spectrum of the light emitting diode of Example 11. Further in life tests under 

conditions of energization with a current of 60mA at room temperature, 20mA at room 

temperature and 20mA at 60°C with 90% RH, no change due to the fluorescent material 

was observed. Similarly, desired chromaticity can be maintained even when the 

wavelength of the light emitting component is changed by changing the content of the 

fluorescent material. 

(Example 12) 

[0207] The light emitting diode of Example 12 was made in the same manner as 

in Example 1 except for using phosphor represented by general formula Y3In5012:Ce. 

100 pieces of the light emitting diode of Example 12 were made. Although the light 

emitting diode of Example 12 showed luminance lower than that of the light emitting 

diodes of Example 1, showed good weatherability comparable to that of Example 1 in life 

test. 

[0208] As described above, the light emitting diode of the present invention can 

emit light of a desired color and is subject to less deterioration of emission efficiency and 

good weatherability even when used with high luminance for a long period of time. 

Therefore, application of the light emitting diode is not limited to electronic appliances 

but can open new applications including display for automobile, aircraft and buoys for 

harbors and ports, as well as outdoor use such as sign and illumination for expressways. 



Vizio EX1002 Page 0069

Attorney Docket No. 0020-5147PUS5 

-57-

CLAIMS: 

1. A light emitting diode comprising: 

an LED chip having an electrode; 

a transparent material covering said LED chip, and 

a phosphor contained in said transparent material and absorbing a part of light 

emitted by said LED chip and emitting light of wavelength different from that of the 

absorbed light; 

wherein the main emission peak of said LED chip is within the range from 400 nm 

to 530 nm, 

a concentration of said phosphor in the vicinity of said LED chip is larger than a 

concentration of said phosphor in the vicinity of the surface of said transparent material, 

and 

said phosphor diffuses the light from said LED chip and suppresses a formation of 

an emission pattern by a partial blocking of the light by said electrode. 

2. The light emitting diode according to claim 1, wherein said LED chip 

comprises a sapphire substrate. 

3. The light emitting diode according to claim 1, wherein said LED chip emits 

a light having a spectrum with a peak in the range from 420 to 490 nm, said phosphor 

emits light having a spectrum with a peak in the range from 510 to 600 nm and a tail 

continuing beyond 700 nm, and said spectrum of the light emitted from said phosphor and 

said spectrum of the light emitted from said LED chip overlap with each other to make a 

continuous combined spectrum. 
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4. The light emitting diode according to claim 3, wherein said spectrum of the 

light emitted from said phosphor has a peak in the range from 530 to 570 mm and a tail 

continuing beyond 700 nm. 

5. The light emitting diode according to claim 3, wherein a color of said 

combined spectrum is white. 

6. The light emitting diode according to claim 1, wherein said phosphor 

comprises two or more kinds of fluorescent materials. 

7. The light emitting diode according to claim 1, wherein said phosphor 

comprises an yttrium-aluminum-garnet fluorescent material containing Y and AI. 

8. The light emitting diode according to claim 1, wherein said phosphor has a 

crystal structure. 

9. The light emitting diode according to claim 1, wherein said LED chip 

comprises a light emitting layer of single quantum well or multi quantum well structure. 

10. The light emitting diode according to claim 1, wherein said LED chip 

comprises InGaN. 

11. The light emitting diode according to claim 1, wherein said transparent 

material is selected from the group consisting of epoxy resin, urea resin, silicone resin and 

glass. 
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12. The light emitting diode according to claim 1, wherein said transparent 

material contains a dispersant. 

13. The light emitting diode according to claim 12, wherein said dispersant is 

selected from the group consisting of barium titanate, titanium oxide, aluminum oxide and 

silicon dioxide. 

14. The light emitting diode according to claim 1, wherein said transparent 

material contains a color agent. 
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ABSTRACT OF THE DISCLOSURE 

A light emitting device containing a semiconductor light emitting component and a 

phosphor, the phosphor is capable of absorbing a part of light emitted by the light emitting 

component and emitting light of a wavelength different from that of the absorbed light, is 

provided. A straight line connecting a point of chromaticity corresponding to a spectrum 

generated by the light emitting component and a point of chromaticity corresponding to a 

spectrum generated by the phosphor is substantially along a black body radiation locus in a 

chromaticity diagram. 



Vizio EX1002 Page 0073

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITIING DEVICE AND DISPLAY 

Sheet 1 of 19 

Fig.1 

Fig.2 
20o 

204 

100 101 

205 



Vizio EX1002 Page 0074

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITIING DEVICE AND DISPLAY 

Sheet 2 of 19 

Fig.3A 
100 1'--

Relative 50 
intensity 

{%) 

0 
200 

Fig.3B 
100 

Relative 
intensity 50 

{%) 

0 
400 

' 

h 

I' 
I-' 

300 400 

Excitation spectrum 

IL 
""" 

500 600 

Emission spectrum 

IL 

1/ 

~ 

1\ 

500 

Wavelength ().) 

\. 

700 

Wavelength ( A ) 



Vizio EX1002 Page 0075

~ . 

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITTING DEVICE AND DISPLAY 

Sheet 3 of 19 

E 
::J ...... 
0 
Q) 
0.. en 
c 
0 ·u; 
en -E 
w 

I 
\ 

I 
I 

"" [/ 

-~ _... 
-~--

c:::::.. - - -----

I 
j 

v 

~ 

- '\ 

tJ) ......... 
lJ.... 

0 0 0 0 0 0 0 0 0 ·0 0 
0 0> C9 1'- (1) tO ...... (") C\1 ..... ..... 

>-
e> ;? Q) 
c 0 ......... 
w 

0 
ro 
(1) 

0 
("I') 
(1) 

0 
ro 
l() 

0 
("I') 
I!) 

0 
ro 
...... 

0 
ro 
("I') 

.-.... 
E 
..s 
.c ...... 
Ol c 
Q) 

Q) 
> cu 
?: 



Vizio EX1002 Page 0076

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITTING DEVICE AND DISPLAY 

Sheet 4 of 19 

Fig.5A 
100 

Relative 50 
intensity 

(%) 

.0 
200 

Fig.SB 
100 

Relative 
intensity 50 

(%) 

0 
400 

I..! 

'-"' # 

·. 

' 
V. 

, 
I 

vv 1\ l.l 
(...o' " 

300 . 400. 

Excitation spectrum 

" ~ I~ 
1.' ['l 

500 600 
Emission spectrum 

If . 

11 
IL 

I 

~ 

;\ ~ 

' 1' .. ,...., .. 
500 

Wavelength ( A ) 

' 

""" 
700 

Wavelength (A) 



Vizio EX1002 Page 0077

y 

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITTING DEVICE AND DISPLAY 

Sheet 5 of 19 

Fig.6 
TlT 
520 -

0.8 
I' 540 ..: 

0.7 
" 560 - 1'.: 

N 
0.6 1 1'. 

llO 1'. 
m11'. 

- 500 ., 
0.5 ., 

II 

-
"" 0.4 

-
0.3 '--

\\.8 
-· 

0.2 'I 

-~4~9 
0.1 T 

~II ..: 
~460 A • I v ~ 
'l'' I '! .,. 'I 'I 

O.t: 0.2 0.3 0.4 
420 

X 

1'. 

Ill" 580 

9 

'I. 'I 

0.5 0.6 

600 

620 

'I . 'l IT 

0.7 



Vizio EX1002 Page 0078

705 

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITIING DEVICE AND DISPLAY 

Sheet 6 of 19 

Fig.7 

Fig.B 

705 

Fig.9 

705 



Vizio EX1002 Page 0079

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITTING DEVICE AND DISPLAY 

Sheet 7 of 19 

Fig.10 601 

~ 

LED display unit 

610 

r-----)---------------------------i-----------~--------
Driver 602 

I 
Image data memory t- Gradation control unit 

(RAM) (CPU) 

> ) 
603 604 

L--------------------------------------------------------



Vizio EX1002 Page 0080

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITTING DEVICE AND DISPLAY 

Sheet 8 of 19 

Fig.11 

501 

506 

505 

00000 
000000 
000000 
000000 
000000 
.000000 

Fig.12 4oo 

401 

403 

404· 

504 



Vizio EX1002 Page 0081

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITTING DEVICE AND DISPLAY 

Sheet 9 of 19 

Fig.13A 

120 

Life test 
lf=20mA Ta=25"C 

100 '---=-:::-::::::-:-· -------
1 --

Relative 
power 

(%) 

----80 ------00 --,, 

40 

20 

00 200 400 600 800 1000 

Lighting time (H) 

Fig.13B Life test 

Relative 
power 

(%) 

lf=20mA Ta=60"C 90%RH 
120 

100 1\~--~ 

80 

60 

40 

20 

00 200 400 600 800 

Lighting time (H) 

1000 



Vizio EX1002 Page 0082

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITTING DEVICE AND DISPLAY 

Sheet 10 of 19 

Fig.14A 
Weathering test 

100 r::;:-:-------------.... 

80 

Brightness 

holdino rate 
60 

(%) 
40 

20 

0 

Fig.148 

y 

0.38 

0.34 

0.30 

0.26 

0.22 
0.24 

..... , 
....__ ..... __ .... __ _ ----.......... __ ---

200 400 

Time (hr) 

Ohr 

/ 
480hr 

0.28 0.32 

X 

600 

0.36 



Vizio EX1002 Page 0083

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITIING DEVICE AND DISPLAY 

Sheet 11 of 19 

Fig.15A 
Reliability test 

120 

100 f .... ::-:------------80 
Brightness 

holding rate 60 

(%) 
40 

20 

-.... _________ _ 
-------------------

0 ~-----------L----------~ 

Fig.15B 
0.38 

0.34 

y 

0.30 

500 

Time (hr) 

Ohr 
/ 

1000hr 

1000 

Ohr 

0.26 '-------'-----....L.----' 
0.24 0.28 0.32 0.36 

X 



Vizio EX1002 Page 0084

(0 .,_ . 
0) 

·-... 
lL. 

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITTING DEVICE AND DISPLAY 

Sheet 12 of 19 

~ 
0 

X 



Vizio EX1002 Page 0085

.. 
0) .. _ 

LL 

~ 
0 

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITTING DEVICE AND DISPLAY 

Sheet 13 of 19 

....... c 
()) ...... c 
0 
0 ,o 
~ 0'
(])0 
..c«> 
a. 
(/) 

0 
..c 
a_ 

'E 
(]) ...... c 
0 
0 ,o 
~ 0'
())0 
_c(.Y) 
. a. 

0 w 
.....! 

(/) 
a· 

.!:: 
a_ 

<h----..r 
::::J 
m 

tq ""= ~ <'! r-

0 0 0 0 0 

~ 

lO 
ci 

C\1 
ci 

~ 

ad 
ci 



Vizio EX1002 Page 0086

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITTING DEVICE AND DISPLAY 

Sheet 14 of 19 

Fig.18A 
100 

......... 90 
~80 
>- 70 
~ 60 
c: I 

I 
7 

1/ " '\ \ 
\ 
1\ 

~50 
c: 
-- 40 
(]) 

7 \. 
_;:: 30 
Cii 20 
(]) 

a: 10 
0 

I 
I 

I 
L/ 

380 430 480 530 580 630 

Fig. 188 Wavelength (nm) 
100 

..--. 90 
~80 
>- 70 
-~ 60 
c: 
~50 
.£ 40 
(]) 

.2: 30 
1\1 20 
(]). 

,, 
I 

I 
I 
I 

If 1\ a: 10 
0 

.) \ 
380 430 480 

Fig.18C 
100 

_go 
~ 80 _.. 

>- 70 
-13 60 
c: 
~50 
c: 
·- 40 
(]) 

~ 30 
tU 20 
(]) 

a: 10 

0 

'' I 

I 
I 1\ 

l 1\ 
v 

) 

380 430 480 

530 580 630 

Wavelength (nm) 

/ .............. 
..... v ~, -
-530 580 630 

Wavelength (nrn) 

" " ~ 
-....... 

680 730 

680 730 

~ 
!"--. ---

680 730 



Vizio EX1002 Page 0087

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITTING DEVICE AND DISPLAY 

Sheet 15 of 19 

Fig.19A 
/ 

7 
I 

·"""' ' 1\ 

.. 
100 

........ 90 
e. 80 
~ 70 
·m 60 I \ 
c: 
!B 50 
c: 
·- 40 
(!) 

-~ 30 
1{i 
(j) 20 
a: 10 

0 -

I 
II 

j 

1 
I 

v 
380 430 480 . 530 580 630 

Fig. 198 Wavelength (nm) 
100 

..--.. 90 
~80 
~ 70 
~ 60 
c 
JB 50 
c: 
-- 40 
(!) 

-~ ·30 
1\1 20 
(!) 

a: 10 
0 

(\ 

I 
I 

\ 
I \ 

/ 1\. 

380 430 480 530 580 630 

Fig.19C 
100 

.-.90 
~ 80 -
.?;- 70 
"(jj 60 
c: 
JB 50 
c: 
-- 40 
(!) 

-~ 30 
'tti 20 
(!) 

0: 10 
0 

) 

/ 

(l 

380 .430 

Wavelength (nm) 

\ __...- 1--.... 

\ v ............ t......... 

' ~--~ 
480 530 580 630 

Wavelength (nm) 

\ 
\. 
~ 

"' " 
680 730 

680 730 

-..... t--
~ 

680 730 



Vizio EX1002 Page 0088

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITTING DEVICE AND DISPLAY 

Sheet 16 of 19 

Fig.20A 
I ~ 
I \ 

100 
..--.. 90 
~80 
>. 70 

1ii 60 

I 1\ 
c 
2 50 
c 
·- 40 
(]) 

I 
I 
I 
I 

\. 
\ 

\ 
' -~ 30 

1U 20 
(]) 

I ' a: 10 I 
0 

_....,. 
380 430 480 530 580 630 

Fig.208 Wavelength (nm) 

100 
_90 
~ 80 

(\ 

.._... 

>. 70 
1;5 60 
c 
!B 50 
c 
·- 40 
(]) 

-~ 30 
1\1 20 
(]) 

0: 10 
0 

I 
I 
I 
I 

I 

I 
I 

/ 
380 430 

Fig.20C 
100 

.-..90 * 80 -
>. 70 
1ii 60 c 
2 50 
c 
·- 40 
(]) 

-~ 30 
1U 20 
(]) 

0: 10 
0 

I 
./ 

f' 

380 430 

\. 
\ 

480 530 580 630 

Wavelength (nm) 

\ / ~ 
\ I ['.... 

' v ........... r--.. 

480 530 580 630 

Wavelength (nm) 

~ 
....... 

1'-

680 

680 

----
680 

730 

730 

-
730 



Vizio EX1002 Page 0089

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITTING DEVICE AND DISPLAY 

Sheet 17 of 19 

Fig.21A 
100 

--90 
~ 80 .__. . 

>. 70 
·~ 60 
c: 
~ 50 
c 
·- 40 
CD 
-~ 30 
as 20 
CD 
a: 10 

0 

I 
I 

I 
I _v 

I "'I'\. 
I ' I \ 

1/ \ 
' 
!\ 

\ 

"' i'-... 
380 430 480 530 580 630 

Fig.21B 
100 

........ 90 
~ 80 -
>. 70 
~ 60 
c 

. ..cR 50 
c ·- 40 

.Q) 

-~ 30 
1ii 20 
Q) 

0: 10 
·o 

Wavelength (nm) 

n 

\ 
\ 
\ 

J ' / \. 
380 430 480 530 580 630 

Fig.21C 
100 

_go 
~80 
~ 70 
·a; 60 
c 
.! 50 
c: 
·- 40 
~ 30 ..... 
(U 20 
Q) 

.0: 10 I 

Wavelength (nm) ,, 

\ 
\ 
\ / --- ..._ 

............... t--
680 .730 

680 730 

0 
./ ----380 430 480 530 580 630 680 730 

Wavelength (nm) 



Vizio EX1002 Page 0090

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITIING DEVICE AND DISPLAY 

Sheet 18 of 19 

Fig.22A 
100 

,.-... 90 
~80 
>. 70 
~ 60 
c 
.m 50 
c 
·- 40 
11) . 

. ;::: 30 
05 20 Q) 

0: 10 

7 ........ 

" 17 

J 

I 
1 
I 
I 
I 

I _v 

'\ 
\ 

\ 
~ 

' ~ 
0 
380 430 480 530 580 630 

Fig.22B Wavelength (nm) 

100 
---90 
~80 

70 
~ ·w 60 
c 

/ f"-
7 "' I ' rt r\. 

\. 

" "" """"'-680 730 

2 50 
c 
·- 40 
Q) 

7 '\ 
.;::: 30 
1l1 20 
Q) 

0: 10 
0 

J 
I 

I 
v 

380 430 480 530 580 630 

Fig~22C 
100 

........ 90 
~ 80 .._... 

.?!- 70 
"(i) 60 
c 
2 50 
c 
·- 40 
Q) 

_;::: 30 
1\1 20 
Q) 

0: 10 

0 

Wavelength (nm) 

n 
I 

j 

r 1\ 
I 1\ 

I \ 
v \. 

380 430 480 530 580 630 

Wavelength (nm) 

'\ 

" ""' 
680 730 

680 730 



Vizio EX1002 Page 0091

CV) 
C\J . 
0) .. _ 

lL. 

App No.: Docket No.: 0020-5147PUS5 
Inventor: Yoshinori SHIMIZU et al. 
Title: LIGHT EMITIING DEVICE AND DISPLAY 

Sheet 19 of 19 

Relative intensity C%) 

0 
lO 
f'... 

0 
0 
1'--

0 
lO 
(() 

0 
0 
(() 

0 
lO 
lO 

0 
0 
lO 

0 
lO ..._.. 

0 
0 ..._.. 

0 
1.0 
(') 

E 
E. 
..c 
+-' 
Ol 
c 
Q) 
(j) 

ru 
3 



Vizio EX1002 Page 0092

I 
I 

PLEASE NOTE: 
YOOMUsr 
COMPLETE THE 
FOLLOWING: 

• 

j 

COMBINED_ ~.-CLARA TION AND POWER OF A TTORNl 

FOR PATENT AND DESIGN APPLICATIONS 20-4260P 

As a below named inventor, I hereby declare that: my residence, post office address and citizenship are 
as stated next to my name; that I verily believe that I am the original, first and sole inventor (if only one 
inventor is named below) or an original, first and joint inventor (if plural inventors are named below) of the 
subject matter which is claimed and for which a patent is sought on the invention entitled:* 

~rtnue • ___ L_I_GHT ____ EM __ I_TT __ IN_G __ D_EVI ___ CE __ AND ____ D_I_S_P_iA __ Y __________________________________ ___ 

CbcckBoxU 
Appropriate -

-For Use Without 
Spednc:atloo 
Attached 

~rtPriority 

JuCormadon 
(It appropriate) 

• 
the specification of which is attached hereto unless the following box is checked: 

0 was filed on as United 
States Application Number or 
PCT International Application Number _________________ _ 

and was amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, 
Code of Federal Regulations, § 1.56. 

, I do not know and do not believe the same ·was ever known or used in the United States of America 
before my or our invention thereof, or patented or described in any printed publication in any country before 
my or our invention thereof, or more than one year prior to this application, that the same was not in public 
use or on sale in the United States of America more than one year prior to this application, that the invention 
has not been patented or made the subject of an inventor'scertificate issued before the date of this application 
in any country foreign to the United States of America on an application filed by me or my legal 
representatives or assigns more than twelve months {six months for designs) prior to this application, and that 
no application for patent or inventor's certificate on this invention has been filed in any country foreign to the 
United States of America prior to this application by me or my legal representatives or assigns, except as 
follows. 

I hereby claim foreign priority benefits under Title 35, United States Code, §I 19 (a)-( d) of any foreign 
application(s) for patent or inventor's certificate listed below arid have also identified below any foreign 
application for patent or inventor's c;:ertificate having a filing date before that of the application on which 
priority is claimed: 

Prior Foreign Application(s) 

p 08-198585 
• (Number) 

p 08-244339 . 
(Number) 

p 08-245381 
(Number) 

p 08-359004 
(Number) 

p 09-081010 

Japan 
(Counay) 

Japan 
(Counay) 

Japan 
(Country) 

Japan 
(Counay) 

Japan 

07/29/1996 
(Month/Day/Year Filed) 
09/17/1996 
(Month!Day/Y ear Filed) 
09/18/1996 
(Month/Day/Year Filed) 
12/27/1996 
(Month/Day/Year Filed) 
03/31/1997 

Priority Claimed 

0 
Yes No 

0 
Yes No 

00 D 
Yes No 

[XI 0 
Yes No 

00 0 
(Number) (Counay) (Month/Day/Year Filed) Yes No 

I hereby claim the benefit under Title 35, United States Code, § 119( e) of any United States provisional 
application(s) listed below. 

(Application Number) (Filing Date) 

(Application Number) (Filing Date) 

All Foreign Applications, if any, for any Patent or Inventor's Certificate Filed More Than 12 Months (6 
Months for Designs) Prior To The Filing Date of This Application: 

Country Applicalion No. Date of Filing (Month/Day/Year) 

I hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

776221 

1 TransmittaiiDS.pdf yes 13 
d513cd57b871 fb 189d50672b386dc5b2f03 

790a4 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Miscellaneous Incoming Letter 1 1 

Transmittal of New Application 2 2 

Transmittal Letter 3 7 

Information Disclosure Statement (IDS) Filed (SB/08) 8 12 

Miscellaneous Incoming Letter 13 13 

Warnings: 

Information: 

3654507 

2 
SpecificationDeclarationDrawin 

yes 81 
gs.pdf 

c4e52ce41 ddd940e 7943d33187fb4de6205 
31253 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 56 

Claims 57 59 

Abstract 60 60 

Drawings-only black and white line drawings 61 79 

Oath or Declaration filed 80 81 

Warnings: 

Information: 

32883 

3 Fee Worksheet (PT0-875) fee-info. pdf no 2 
46d8dc980488c6332454b21 b6d7e8d917d 

31ddf1 

Warnings: 

Information: 
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Total Files Size (in bytes) 4463611 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/17 (10-08) 
Approved for use through 06/30/2010. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no person are reQuired to respond to a collection of information unless it displays a valid OMB control number 

Effective on 12/08/2004. 
Complete if Known 

Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818). Application Number 

FEE TRANSMITTAL Filing Date AUb Z 'I ZUU!:l 

For FY 2009 
First Named Inventor Yoshinori SAIMIZU 
Examiner Name Not Yet Assigned 

D Applicant claims small entity status. See 37 CFR 1.27 Art Unit N/A 

TOTAL AMOUNT OF PAYMENT I ($) 1,090.00 Attorney Docket No. 0020-5147PUS5 

METHOD OF PAYMENT (check all that apply) 

Ocheck D Credit Card D Money Order DNone D Other (please identify): 

0 Deposit Account Deposit Account Number: 02-2448 Deposit Account Name: Birch, Stewart, Kolasch & Birch, LLP 

For the above-identified deposit account, the Director is hereby authorized to: (check all that apply} 

0 Charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 

0 Charge any additional fee(s) or underpayments of 
fee(s) under 37 CFR 1.16 and 1.17 

0 Credit any overpayments 

FEE CALCULATION 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES 
FILING FEES SEARCH FEES EXAMINATION FEES 

Small Enti~ Small Enti~ Small Enti~ 
Aeelication Tl£ee lli.1il .E!illl lli.1il .E!illl lli.1il .E!illl Fees Paid (~} 
Utility 330 165 540 270 220 110 1,090.00 

Design 220 110 100 50 140 70 

Plant 220 110 330 165 170 85 

Reissue 330 165 540 270 650 325 

Provisional 220 110 0 0 0 0 

2. EXCESS CLAIM FEES Small Enti~ 
Fee DescriQtion lli.1il .E!illl 
Each claim over 20 (including Reissues) 52 26 
Each independent claim over 3 (including Reissues) 220 110 
Multiple dependent claims 390 195 

Total Claims Extra Claims ~ Fee Paid{$} Multiele DeQendent Claims 
14 -20orHP 

X = .E!illl Fee Paid($} - ---
HP =highest number oftotal claims paid for, if greater than 20. 

lndeQ. Claims Extra Claims ~ Fee Paid{$} 
1 -3 or HP = X = ---

HP =highest number of independent claims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 
If the specification and drawings exceed I 00 sheets of paper (excluding electronically filed sequence or computer 

listings under 37 CFR I .52( e)), the application size fee due is $270 ($ 135 for small entity) for each additional 50 
sheets or fraction thereof. See 35 U.S. C. 4l(a)(I)(G) and 37 CFR 1.16(s). 

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof .E!illl Fee Paid(~} 
79 -100 = /50= (round up to a whole number) x ---- = 

4. OTHER FEE(S) Fees Paid (~} 
Non-English Specification, $130 fee (no small entity discount) 

Other (e.g., late filing surch~e): 

SUBMITTED BY // 
Signature I /U Registration No. 32,868 I Telephone (703) 205-8000 (Attorney/Agent} 

Name(Print!Type)l A~D. Meikle I Date AUu 2 7 2009 

Birch, Stewart, Kolasch & Birch, LLP 
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PTO/SB/06 (12-04) 

Filing Date: 08/27/09 Approved for use through 7/3112006. OMB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 12/548 618 

APPLICATION AS FILED- PART I OTHER THAN 
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 
BASIC FEE 

N/A N/A N/A N/A 330 (37 CFR 1.16(a). (b). or(c)) 
SEARCH FEE 

N/A N/A N/A N/A 540 (37 CFR 1.16(k). 0). or(m)) 
EXAMINATION FEE 

N/A N/A N/A N/A 220 (37 CFR 1.16(o). (p), or (q)) 
TOTAL CLAIMS 

14 x$26 x$52 (37 CFR 1.16(i)) minus 20 ; OR 
INDEPENDENT CLAIMS 

1 . x$110 x$220 (37 CFR 1.16(h)) minus 3 ; 

If the specification and drawings exceed 1 oo 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $260 ($130 for small entity) for each additional 

(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 
35 U.S.C. 41(a)(1)(G) and 37 CFR 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 195 390 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1090 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
ADD I- ADD I-REMAINING NUMBER PRESENT 

<( AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 
1- AMENDMENT PAID FOR FEE($) FEE($) 
z 
w Total . Minus .. OR 
:i "' X = X = 
0 (37 CFR 1.16(i)) 
z Independent . Minus ... ; = = w X X 
:i (37 CFR 1.16(h)) OR 
<( Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16@ N/A OR N/A 

TOTAL 
OR 

TOTAL 
ADD'T FEE ADD'T FEE 

(Column 1) (Column 2) (Column 3) OR 

CLAIMS HIGHEST 
ADD I- ADD I-REMAINING NUMBER PRESENT 

ID AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 
1- AMENDMENT PAID FOR FEE($) FEE($) 
z w Total OR :i . Minus .. ; X = X = 0 (37 CFR 1.16(i)) 
z Independent w . Minus . .. = X = X = :i (37 CFR 1.16(h)) OR 
<( Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16@ N/A OR N/A 

TOTAL 
OR 

TOTAL 
ADD'T FEE ADD'T FEE 

• If the entry in column 1 is less than the entry in column 2, write ·o· in column 3. .. If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20" . ... If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3" . 
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

ThiS collection of 1nformat1on 1s requ1red by 37 CFR 1.16. The Information IS requ1red to obtain or reta1n a benefit by the public wh1ch 1s to file (and by the 

USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 

on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 

and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the tom1, cai/1-800-PT0-9199 and select option 2. 
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Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill''' ~Sl1:fM[;",~~Cl'JER FOR PATENTS 

FILING or 
37l(c)DATE FIL FEE REC'D ATTY.DOCKET.NO 

08/27/2009 1090 0020-5147PUS5 14 1 

2292 
CONFIRMATION NO. 7447 

FILING RECEIPT 
BIRCH STEWART KOLASCH & BIRCH 
PO BOX 747 
FALLS CHURCH, VA 22040-0747 

IIIIIIIIIIIIIIIIIIIIIIII]~!I]~~~~~~~~I~JUI~I!IUlllllllllllllllllllllllll 

Date Mailed: 10/05/2009 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

Applicant( s) 
Yoshinori SHIMIZU, Naka-gun, JAPAN; 
Kensho Sakano, Anan-shi, JAPAN; 
Yasunobu Noguchi, Naka-gun, JAPAN; 
Toshio Moriguchi, Anan-shi, JAPAN; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a DIV of 12/028,062 02/08/2008 
which is a DIV of 10/609,402 07/01/2003 PAT 7,362,048 
which is a DIV of 09/458,024 12/10/1999 PAT 6,614,179 
which is a DIV of 09/300,315 04/28/1999 PAT 6,069,440 
which is a DIV of 08/902,725 07/29/1997 PAT 5,998,925 

Foreign Applications 
JAPAN P 08-198585 07/29/1996 
JAPAN P 08-244339 09/17/1996 
JAPAN P 08-245381 09/18/1996 
JAPAN P 08-359004 12/27/1996 
JAPAN P 09-081010 03/31/1997 

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual 
property Office that participates in the Priority Document Exchange (POX) program or contains a proper Request to 

page 1 of 3 
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Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt 
to electronically retrieve these priority documents. 

If Required, Foreign Filing License Granted: 09/29/2009 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/548,618 

Projected Publication Date: 01/14/2010 

Non-Publication Request: No 

Early Publication Request: No 
Title 

LIGHT EMITTING DEVICE AND DISPLAY 

Preliminary Class 

313 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

page 2 of 3 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

page 3 of 3 
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APPLICATION NUMBER FILING OR 3 71 (C) DATE 

12/548,618 08/27/2009 

2292 
BIRCH STEWART KOLASCH & BIRCH 
PO BOX 747 
FALLS CHURCH, VA 22040-0747 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Addm" ~?ll:fMI~:,~~O'JER FOR PATENTS 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Y oshinori SHIMIZU 0020-5147PUS5 

CONFIRMATION NO. 7447 
IMPROPER CPOA LETTER 

IIIIIIIIIIIIIIIIIIIIIIII]~!I]~~~~~~~~I~JUI~IJI~ ~11111111111111111111111111 

Date Mailed: 10/05/2009 

NOTICE REGARDING POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 08/27/2009. The Power of Attorney in this application is not 
accepted for the reason(s) listed below: 

• The Power of Attorney you provided did not comply with the new Power of Attorney rules that became 
effective on June 25, 2004. See 37 CFR 1.32. 

/bpham/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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B 
JAPAN PATENT OFFICE 

7JU *.11: 1~ 1t (J) • ~ ~= at.~ ~ n -c "' ~ ~ r_a ~± rat. (J) tB IHJi • ~ffi: ~=at.~ ~ n -c 
"' ~ $ r_a c IPJ - -r: &; ~ -::. c ~ giE f!l3 T 6 o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

tB m if. Ji a 
Date of Application: 

lli )jj ilt -j} 
Application Number: 

j{ !J ~dt:n: J: ~~~oo~O)tl:JJM 
t:ffl \;> ~ 117\:;:flO) ::£~0)~1ij! 
C:~J:~tf:l.li:O)oo:::~-rC:tl:l.li: 

;ff~ 
The country code and number 
of your priority application, 
to be used for filing abroad 
under the Paris Convention, is 

A 
Applicant(s): 

19964 7Jj29B 

JP1996-198585 

!f:;f ~f JT :& '§ 
Commissioner, 
Japan Patent Office 
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(~* J:::. 0) fl J mnffJ 
::zjs:JIJ{¥eBJ=] ~i, L E D ::Y 4 .A :1 v -1, /'\ ''/ !7 7 -1 ~ 7Ciffit 1§~~t Yij7't:c\.A -1 ''/ 

7-&~19-fi-1 /~if- 5' ~ ~~tcfJJffl ~ it6¥e7't!l-1 :;;t- P'tc1*;b 'J, t~tc¥e7t* 

f-'"""f~.Q L E D-7- ''/ :ti:J~ i; O)¥e7't~~~ L, '"(¥e7[;~ it.Q 7 ;;t ~Jv~ -*t / .A'*'7[; 

f*~=ifL,fl!ffl~:f:itc J: i; 9rm~'f&, rm~1J$~¥e7t!t'-1 :;;t- F&~-t-tt~ fflPt-:* 

7F~[iltc~9 6o 

(0002] 

(tfE=*tx~-rJ 

¥e7t!t'-1 :;;t- F Ct:rf, LED~ 't P 7) ~i, Jj,2I!l'"""f~1J$i:J~~ < ffl$-?i:J~~~O) 
¥e7t~9 6o ~ k, -*"iJi**f-'"""f~.Q t~&:>DJ(-t?Jtt~ ~~O),l.,Mci:J~~Po :w!M!£1Im1Jt~ 

'f4.i:J~Bft'L, ~~:IJ-?ON/OFF,~ffO)~ 'J JE L, tc~~v \ ~ v \7 ·~~~~=1f9 .Qo ..'fO)f~&J 

19-fi-1 /~if-5'-?ff!,q0)7[;~~ l,'lfJJffl~tt-cP.Qo ~:iii, Jmrm"&rm~:IJ$~ 

¥e7t!t'-1 :;;t- F ~ L, 'l R G B ($, ~- ~~) ~ ~~ O)¥e7[;!/'-1 :;;t- Fi:J~-t-tt.rtt 

!m¥e~ ttt~o 2:t'Ltc1¥-v\R G B 0)- JJR~~f!Jffl L, t~ L E D::Y 4 .A :1 v-1 i:J~1!fi'm1J 

, *~fiP, -'l~~ ~~O)t~*~1::.7J~ 1_., '"(~~tf\)tc¥e~~:lli~T'-::>--=>~.Qo 

(0003] 

¥e7t!t'-1 :;;t- Ftifl!ffl ~ tl-6¥e7'CfiO)-*"iJf*:tt*f, ~rot*14~ ~~tc J:-:::> -c *~ 
i:J~ i;$~~ '"""ff£ q O)¥e7[;i}5(*~'Jbtf:l ~it Q (: ~ iJ~tiJFJ~'"""f~.Qo ~ f~, Bfttf~-~ 

'f4. 1::: - ::7 iJ5( * ~ =1f9 Q 0 

(0004] 

L, i:J~ L, ~i:J~ i;, ¥e7GY-1 :;;t- P'~iBfttt~$.~'f4. t::- ::7 il5(*~=1r9 .Q i:J~i'&tc 8~ 

~¥e7[;7[;~~ ~~ ~ ~it.Q f-:&:>tc~i, RG B ~ ~~iJ~¥e7CtiJF!~~19-L E D-7- '>' :1~-t

tt.:rtt:ilf* L, -c¥e7C~ it:f11:~ifE~~ it.Q&:,~i:J~~.Qo 2: 0) J:? ~¥e7GY-1 :;;t- P' 

ti, fi ,q 0)~ ~ § El3 tc¥e7C ~it .Q ¥e7C~i!l ~ L, -c ~i::ff~:IJ'"""f ~ .Q i:J~, 8~~~ ~~ 0) 
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BOJ :J7. ~ ¥67'6 ~it .:5 ~~~-= :8 v ~ --c 't $~%, ~B*& Zf~B*OJ¥67'6 !f ~ 7t- F 

, EJ)(;P~J:~~~%&tf~e*OJ¥67C?f'~ ::;t- P'~-t-:h~:hf!J!fflit~'.:5 ~~~Po 

LED+''/ 7~-t, ¥-J.f.ft~~ ~ Bfm!~WiBtOJ/'\7 ':! q:. 't ~ t.=:;tH ~~.:5o ~ t::., ¥

J.f.1*¥67C*r ~ ~ .:5 L E D + "/ 7 ti~ -t- :h ~ :h~ ~ .:5 ~:t*l ~ ffl v ~'lID$:~ :h 'l v ~ .:5 

~~, ~LED+''/ 70J~Ilm1J~:1J~ ~~;Q!~~ ~ 11!!!1 1< ~-=~~~lft1*9 .:5&_,~;Q!~G 

o -t-OJt::.lSb, ~¥-J.f.i*-::' ~ ~-=~~~ ~~~fm!Wt- --c BB*~¥67'6~ it~~t:h~J:~ 6 

~ v ~o [O]~~~C, ¥-J.f.i*¥67C*r~ ~ .:5 f::.lS!)fi I< OJWi'r.Bt4~'f'1 OJ~~¥!B~~1tiJ!~~ 

~, Bfm!iJ!ff! ~z~1tt- 'l 1.- ~ 7 o ~ 6 ~c, LED+''/ 7n"' 6 OJ¥67't~t'5]~~cilEB 

~it~~t:h~J:B<h- 6 ~1::9G~~iJ!~Go 

(0005) 

-t- 2: ~, 2js: tf:liN.JtAJJ:1G~c L E D + ''/ 7 OJ ¥67GB~ 'Eir:7't1*~B~~ ~itt::. ¥67'6 ?f' 

~::;t- {'' ~ 1.- 'l4~1m+ 5-1 52 6 0 9~0~, 4~1m+ 7- 9 9 3 4 5~0~~ 

~~ ~-= ~c~ ~ :n t::.¥67'6 ?f' ~ 7t- P' ~ !m¥E t- t::. 0 -:::: :n c; OJ¥67'6 ?f' ~ 7t- F ~-= J: '? --c, 
1 fi~ OJ L E D + ''/ 7 ~ ffl v ~ 'l E3 ~%~ ~~ft!!.OJ¥E:7'CB ~ ¥E:7't ~it G 2: ~ iJ!~ ~ G 

(0006) 

J:!i*l~f\Hc~J:, ¥67'tfiOJ.:r..;?-Jv:¥-/'\/ P':¥-v ''/ 77J!::;k~PL E D-7-''/ 7~ lJ-

1''7 v-J.>.OJ1G}iffiJ~c~~t i;;hf::.jJ ''/ 7 J:.~ ~~,CJ!&c!il9 Go L E D-7- ''/ 7~-t, L E 

D + ''/ 77J!~~t t; :ht::. :J. !7 Jv:A .::r 1.>.~ :J. !7 Jv~:A r- ~ -t-:h~:h~lfJ~cfiH~~ it 
Go -t-1.- 'l, LED+''/ 7~1&:~9 .:5mJnr::c--Jv F1}M:t$~ ~~,c LED+"/ 7n"' 

i;OJ:7't~~~1.-~*~~9.:5'Eff:7't1*~~~~it'""(ID$;~it'""(~Go 

(0007) 

LED+''/ 7n"' 6 OJ¥67'6~~*~~ 1.- t::.¥67'6?7''~ ::;t- F ~ 1.- 'l, ~B*OJ¥67'6 

?f'~ 7t- P'OJ¥67'6~, -t-OJ¥67't~u&~ t-~B*~¥67'69 G'Eir7t1*n"' c; OJ¥67'6~ OJ 

ilEB~C J: ~ B~%7J!¥67CDJ~I§~¥67'C?f'~ 7t- P'~ ~~ ~ 9 G 2: ~ iJ!~ ~Go 2: :h 6 

OJ¥67'6?7''~ 7t- F,J:, BB*~¥67'69 G¥67'6?7''~ 7t- P' ~ 1.- 'lf!Jffl 1.- t::.~~'c:B 

P'l -t+:5t~Wi&~¥67'69 G¥67'6?7''~ 7t- P' ~ 9 G 2: ~ iJ!~~ Go 

(0008) 

(¥eBJ=]iJ!fW~9 .:5 ~J~) 
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¥V'C ?f' -1' 7t- F ~c J: -:J '""C Jj]1J~ ~ :h ~ ~7Cf*~J:, ~7C*t~k ~:7't~J[f1 ~ t?:dC ~J:tl 

~- ~~1t:Et!lo/17J:~·n~t?:;f*,q/J:i>O)iJ~~~f6:h~o ~k, ~:7'tf:f~J:, 9£7't*-=fiJ~ 

t? O)¥V'G~ffi:~~ffi:0)1&v • t> O)iJ~ t?ffi:-v ·~~""" ~ 3t~T ~- ~-v ·~J:¥V'C*-=f7J~ t? 

O)¥V'G~ffi: ~ ~ffi:O)ffi: -v • t> 0) iJ~ t? *5!-v ·~ffi=""'- ~ 3t~T ~ t> 0) ~ iJ~iib ~ o 

(0009] 

L- iJ~ L-IJ:iJ~ I?, i&:ffi:O)ffi:t- • t> O)iJ~ 1?*5!-v •i&:ffi:""'- ~ 3t~T ~~-El, 3t~~1J$7J~t.i 

&?'""C~ < ~,FtHc[ti]iJ~IJ:Po ~ k, LED+'>' 7J1'fl1ZJJc:llitt L- '"Z"Mc!il ~ :hk~7'tW 

~J:, :*~7'CJ: ~ t> *1 3 0 %7J~ I? 4 0 f~~c t> &~~~Y~M~~Bt0):7't~;~Uc ~ I?~ :h~ o 

t~~c, ¥V'C*-=f~iib ~LED+''/ 7~ r'8'J:L.-*Jv~- /'\ / P' ~ ~ "/ 7~tiT ~-*"J.:J 

w~ m-v ·~7tw0)3t~~1J$rtiJJ:.~~7twO)&m-=- ~ifnt t> L- t-:~-Et,c:i3-v •-c ~J:, L 

E D + ''/ 7 iJ~ t? ¥V'C L- k :7'tiJ~tiJ:m7Ct~ ~c iib ~ ~ -v • -:J -c t> 7't :r.. * Jv ~-iJ~&.,~Ef\1 ~c 

r'8'J < 7J: ~ 0 -:: 0)~-El-, ¥V't~~&~ J!tc r'8'J&?~WJ~cr;t -:J -c f!J!fflT ~ ~, ~7'tw § w 

iJ~~1t.L-~TPo ~7't1*iJ~~1LT ~ ~e~iJ~9:h~, ~P'J:~:7'tf;fiJ~~9,7;.7'CO) 

5't-1'i~JD( ~ tl:l L-~1J$7J~ittTT ~~-EliJ~db~o [tl]:;f*~c LED+''/ 70)Jlif'1¥~c~~t t?:h 

tc~:7'tf;f~J:, L E D 7- ''/ 7 O)Jf.iJl! ~5't-1'ii®::tliJ~ I? O):fJD~?J:/J: ~· r'8'Ji.'l!~c B ~ I? ~ :h ~ 

0 ~ t?~c, ¥V'C?f'-1'7t- F~J:, ~JN:Ef\J~cttJJ!l:t-Jv Ftc::f~1Jf~:h-c~J:P~ BO)O) 

5't-1'i~~:tt7J~ t? 0):;1<:5}0)J!tAIJ: ~·~~~c~ <:'-:: ~ ~~miF-Hctt~ L- t-::<t<:5t~7G:@ 

'C ~~T ~ 2: ~ ~j:~ ~ 7J: Po ~7'CW'C J: -:J '""C ~J:, 2: 0) J: ') IJ::;1<:5tiJ~¥V'C*-=fiJ~ I? 

O)r'8'J:L.-*Jv~-7't~~Mc J: -:J '""C~:7'tf:f!lo/Jj{0)~1L~fJ(J!tT ~~-Eli> db~o ~ tc, 

-1' 7t /'li.O)tl~*f1~c~ -:J -c~J:+ ''/ 7:1lif'1¥~~J:®.mt~1'1qc J: ~ ~i71<11J~~2: L

, e~iJ~3t1LT ~ tiJ~I§'Ii.iJ~iib ~0 L- kiJ~-:J -c, *!!Jt¥E.Bf1~J:J:.~c~l~~M~ L-, J: 

~ r'8'JW'l&, ffi:H~fm O)f!j!ffl~:tl T tc :i3 v • -c t> 9£7't7't$ O)itt T ~'E. 9 :h O)l_i &? -c :}' 7J: 

P¥V'C?f'-1' 7t- F~t~fttT ~ 2: ~ ~ El Ef\J ~ T ~0 

(0 0 1 0] 

(~~~~M~T ~ tc&?O)*~] 

*liJ{9'£8f}~J:, ¥V'CfiiJ~~1t:fJ l) t7 .A*1tEt!lo/J-*"J.:Jl*~iib ~LED+''/ 7 ~, ~~ 

LED+''/ 77J~ I? O)¥V'GO)j,'/J: < ~ t> ~1i~~ u,&!JX L- ~ffi:3t~ L- -c 9£7'CT ~ 7 ::;t t

Jv~ -*'t / :A~7'tW~, ~tiT ~¥V'C?f'-1'7t- P'~iib-:J '""C, Atl~cL ED+''/ 70) 

¥V'C:A ~ 7 t- JvO) ~- 7 iJ~ 4 0 0 n miJ~ I? 5 3 0 n m O)¥V'G~ffi: ~tiT~ ~ ~'c 
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, JW~c7 ::t !--JV~ .t-t / .A~7C1*7J~R E 3 (A 1, G a) 5o 1 2 : c e -c~~o 11__! 

L., RE~J:, Y, Gd, SmtJ~t?:>~tR~tt~:}"~< ~-t~ft-c~~o 

( 0 0 1 1 ] 

~ t::., "? i7 / !-- • !J - F OJ fJ ''-' 7 P':i ~c Me iii ~ itt::. L E D + "/ 7 ~ , ~~ L E D + 
''-' 7 ~ J.Jm·l1: 7 -1 -v- ~ J=t'Pt ~ -cr-ti\ Etq ~c w~ ~ itt::. -1 / -r- · u - ~, ~ , JW~cfJ 

''/ 7 P':i ~ c Jtj:Jll ~ itt::. ::r - 7- -1 / :7''-fi~:f;f ~ , ~~ ::r - 7- -1 / :7''-fi~:f;f, L E D + ''/ 7, 

J.Jm·l1: 7 -i.:Y- ,& ~-y i7 / I-- • !J - ~, ~ -1 /-T- · !J - F OJ:}"~ < ~ 't ~fi~~ fSc 

7lf9 ~ ::c-Jv Ffi~;f;f ~, ~i:f9 ~ID't?f'-17t- ~'-c~-:::> '"""C, fW~cL ED+''/ 77J~ 

~1t:i1' !) i7)::.. ;'fdt~!lo//-*-J.J1*-c ~ 'J , li-:> JW~c ::r - 7- -1 / :7''-fi~;f;ftJ~ R E 3 (A 1 

, Ga) 5012: Ce7::tl--Jv~.:?-t/.A~7Cw~i:f9~~'11:t1mr-c't~~o 

11__!L., RElJ:, Y, Gd, SmtJ~t?:>~tR~tt~:}"~< ~-t~ft-c~~o 

(0 0 1 2] 

~ I? ~c, JW~c7 ::t t-- Jv ~ -t- -e / .A~7C1*0*JlrottJ~JXOJ~~:r:\-c7F~ tt~ID't?t' 

-1 /t- F -c 't ~ ~ o ( Y 1 - p - q - r G d p C e q S m r ) 3 (A 1 1 - s G a s ) 5 0 1 2 11__! 

L., 0 < p < 0. 8, 0. 0 0 3 < q < 0. 2, 0. 0 0 0 3 < r < 0. 0 8, 

o<s<1 

(0013] 

~ t::., ~w<KJJf 2 ~c~OJ9£7C?t'-1 :;t- F ~~ !-- !J ''-' !7 .A~Il\,cMcim: L- t::. L E D~/F 

~~- ~~L E D~7F~~m~Etq~ctf~~itt::.~!Zm1J§~~- ~if9~ LED~~~ 

rnr-c~~o 

(0014] 

(9£BJJ OJ~1it[OJ.t,~~] 

2js:Jj[J{9£BJJWlJ:, ft 1< OJ~~~OJ*~*- tiJ:m7[;:t~~c:i3~t ~7[;:r..t-Jv~-tJ~lt!~E(\JrWJ 

v~ LED+"/ 77J~t?:>OJID't7C~ 7 ::t l--Jv~ .t-t / .A~7CW'C J:-:::> '"""C'§:~~~it~ 

ID't?t'-1 :;t- F~c:i3v ~ -c, 4~Jl:OJ-*-J.J1*Bz'Q{~7Cw~~tR9 ~.:: ~ 'c J: 'J rm~'f& 

, *H~fmOJ{~:tfJH~~c:i3~t ~7[;~1J-$i&T~'E9tt~~J!:.-c~ ~ ~ ~ ~ ~:±: L-21s:D9£ 

BJj ~ JVt9~C~-:::> f::.o 

(0 0 1 5] 

J:W t>, ID't!i'-1 :;t- ~,'em PI? tt~ 7 ::t t-- Jv ~ .t- -e /.A ~7Cw ~ L- -c ~J:, 
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1. ifiM7C'f4.t<=~tV"lPG 2: ~iJ~~:sJ<~t'tGo 4:~H<=~ ¥~1*¥V'C*-=f/J:~'O)~;Jvif 

:t~n~ i? ~~1f{Jrt~ ttG tc-_ lt> t<=:*~7CO)*J 3 o ft'In~ i? 4 o 1tH<= 't :8 J: ~~~¥~Jrt~~&t<= 

't+?tifiM *- G&.,~n~~ G 0 2. ¥V't*-=f ~ O)~£Ee~fiJttJ9 G k lh*~~~'""f~J:~J: < 
~e*¥V't'""f~tr¥ J: < ¥V't9 G 2: ~ 0 3. ~ae ~ ~~ ~ -c ~~*n~ t?$e*0)7t 

n~¥V'CDJi'i!§tJ: 2: ~ 0 4. ¥V't*-=fnf~t<=J!'icl!l ~ ttG t:::.lhb'ffi.&4~'f4.n~~9t'""f ~ G 2: 

~ 0 5. ef)ijjn~mrot~P~J::~n&0)~7eff0)~£E-Ettt'""f~~Erqt<=3?2*- i?ttG 2: ~ 0 

6. ¥V't5"'-1 ::;t- F O)fljttJ~:tit<:r,G t 'lifiM1'*'f4.iJ~~ G 2: ~ 7J: ~· 0)4~~~if9 G 2: 

~ iJ~<K lt) i? tt G 0 

(0016] 

2: tt i? O)~dtf:~if.iUk-9'& 0) ~ ~ 'l2js:Jll¥'6BJHJ:~ ¥V'C*-=f ~ ~ 'l ¥V'Cfit<:r.:D.:r.-*' 

Jv~-f\:/' F~-v '';/ :t~if9G~1t:JJIJ ?-A*1t-Etw¥~1**-=f~~ 77t ~Jv~ 

-*'t :/' .:A~7Cff~ ~ 'l R E 3 (A 1, G a) 50 1 2 : C e~7'Cf*~ftiPGo 2:tl,~<: 

J: !J ¥V't*-=fiJ~ i? 1f{tl:l ~ ttk- DJfJb'C:t~~<=:f>~t G r.:D.::C-*Jv~-:YC~~u~rmJlif~'""fr.:D 

r-¥&~<=¥~t-t ~ t:::.~-3-'""f ~ '? -c 't ¥V'teO)e9tt~¥67't*'f&O)flt T n~if.ilh -c ::;lr"/J: v \ 

¥V't5"'-1 ::;t- F ~ 9 G 2: ~ iJ~'""f ~ G 't O)'""f~ Go 

(0017] 

J:!i:fE(\J/J:¥67'C5"'-i 7t- F 0)~1§JJ ~ ~ 'l ~ 7- ''/ :1::9 -1 :1 LED~ [KI2 '<:~9 o + 
''/ :1::9-1:1 LED O)ggff 2 0 4 I*H<=~1t::l:PJ rJ .A*¥~1*~ ftiPt:::. L E D7- o/ :1 

2 0 2 ~.:r.~~y:fMJJil/J:~'~ttlP'li!!!I/E~'"li-'l~Go ~m·f4.r.J-i.Y-2 0 3 ~ ~ 

'l~*~~ L E D7- ''/ :12 0 2 O)~m:f.i~g[{:~q<:~~t i?ttt:::.~mif.i 2 0 5 ~~<=-i-tt 

-Ttt~E(\Jt<=:ffl~~'"li-'l~Go RE3 (A 1, Ga) s01z: Ce~7Ci:f~.:r.~~ 

y:fftf]lj$ ~<: ~Ef:.-3-?t~ ~ '1i- k_ 't 0) ~ L E D 7- ''/ :1 ~ ~m'f4. tJ -1 -\7 -IJ: ~· ~~ffB[,G)J 

7J: ~·n~ 61*~19 G .::c-Jv FffB;ft 2 0 1 ~ ~ -c:15J~t<:li!1tiDrot~ it Go 2: 0) J: 7 7J: 

¥V't::9''-{ ::;t- F~<=m1J~-#t~~ it G 2: ~ ~<: J: -::J 'l LED+''/ :12 0 2 ~¥67'C~ '"li

Go LED+,'/:12 0 2iJ~i;O)¥V'[;~~ -i"O)¥V'[;,<:J:-::J'l)jj1J~~ttt:::.7;;t ~Jv~ 

*t :/' .A~7'C1*n~ t? 0)~~ O)~Ef:.e~<= J: !J se*~J: ~·n~¥V'CDJi'JI§tJ:¥67'C::7''-i 7t 

- F ~ 9 G 2: ~ iJ~'""f ~Go 1--:iT~ 2js:ID[¥6BijO);f'l§rotffB;ft~<:"Jv\'l~$~9 Go 

(0 0 1 8] 

(~7Cff) 
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::zjs:JIJ{¥'eBJj t<: Jt1 It\ 6 t1 0 7 ;t f- Jv ~ .:?- t /'A 'E!r7'Cft ~ L '""( ~i, -*"~ft3'€.7'CJi iJ\ 6 

3"e7'C ~ tL tc DJ1D't& V'~)}*~-<: JjJ1J~ ~ tL -c 3'€.7'C9 0 7 ;t r- Jv ~ .:?- t /A 'E!r7'G1* ~ 

It\ 7 o !:! ftlfJ l:i:. 7 ;t f- Jv ~ .:?- t /A 'E!r7'Gft ~ L '""C ~i, R E 3 (A 1 , G a ) 5 0 1 z 

: Ce (1!.!L, RE~i, Y, Gd, SmiJ\6~:JR~t10:}"1:J:.< ~-t~ft) '""fdb0 

o ~1t7J ~ r7 J.>.lfdt1i"!lo/J-*"~ft~ }t1Ptc LED+'>' :1'/J\ 63'€.7'C L tc7'G~, ;:f<7 4 

- fJ 7- iJ~~~-c: db lJ 7 ;t r- Jv ~ .t- t / A'*'7'Gi*iJ\ 63'€.7'C9 07'CiJ~tfliB~1*/J:. ~· 

~<:db 0~-El, LED 7- '>' :1'/J\ 6 0)3'€.7'C ~, 7 ;t f- Jv ~ .:?- t / :A.'E!r7'CftiJ\ 6 0)3'€.7'C 

~, ~iff:;~*~~ it 0 ~ s ~*0)3'€.7'C~*/F ~ fr 7 ..= ~ iJ~-c: ~ 0 0 -r 0) rc &?3'€.7'C 

!/' .-{ 7t- P' )}if~~<: ~i, L E D 7- '>' :1 iJ\ 6 0)3'€.7'C ~ 7 ;t f- Jv ~ .:?- t /A 'E!r7'GftiJ\ 6 

0)3'€.7'C~ iJ~.::e-Jv Fif~;f;t~~9 0&_,~'/J~Jb 0o L tciJ~-::> -c, 7 ;t f- Jv ~ .:?- t / 

A'E!r7'Gf*O)/'\Jv:7 Ji pg l:i:. ~·t.:: LED 7- '>' :1~ ~ t.:: &?, 7 ;t r- Jv ~ .t-t / A'E!r7'G 

f*Ji ~<:LED 7- "/ :1'/J\ 6 0)7'GiJ~~9 0 1m D if~~ 1 ])!£. 2 t.1J:::=if9 0t$}}J)t0)3'€.7'C 

7"'--1 7t- F ~ L -c '&~Po ~ tc, 7 ;t f- Jv~ .t-t / A'E!r7'C{t0);¥7}f*~ffi"JJI'J~1ll'Ff 

4'~<=13-=if~ it L E D7- '>' :1'/J\ 6 0)7'GiJ~~9 0f¥&~<:~ < ~Jj)t~ it'""( '&~Po 7 

;t r- Jv ~ .t- t / A'E!r7'Gi* ~ *MJJI'JI:i:. ~· ~ O)l:t:$~~:tp, :JE:t!liJI! ~fi 17 ~~9 0 ..= ~ 

&rr3'€.7'C*-=f0)3'€.7'Ci&:ffi:~~:JR9 0 ..= ~ t<= J: lJ 8~~13-&?m~~l:i:. ~·ff~O)~~ 

~m* ~it 0 ..= ~ iJ~-c: ~ 0 0 

(0 0 1 9) 

~ 6 t<=, 7 ;t r- Jv ~ .t- t /A 'E!r7'Gft0)13-~ :5t:tJJ~i, iH:;~·~~lliff~:f~I:J<=-& ~~9 

0 0 9 l:i:. :b iS, 7 ;t r- Jv ~ .t- t /A 'E!r7'G1*iJ~13-=1r ~ tL tc ::::r - .:r 4 / !f'if~~ .::e-Jv 

Fif~;f;tO)*rnJ'IJtUiJ\ 6 LED+'>' :1~<: [ti]iJ\-::> -c 7 ;t f- Jv ~ .:?- t / A'E!r7'Cft0):5}:tp~ 

&iJ~rW:t It \~-El~i, )}if~:tiiJ\ 6 0)7]<:5}/;J:. ~· 0)~~~ J: lJ ~~t ~.:: < < 7]<:5}~<: J: 0 :J5 

1t~tr!JtU L~9Po itE.:!J, 7 ;t f- Jv~ .t-t :/ A'E!r7C1*=0)13-=1f:5t:tJJ~ LED+'>' :1 

iJ\ 6 .::e-Jv Fif~;f;t*OO'IJtU~<= loliJ\ '? -c :5t:tJJ~&iJ~rm < l:i:. 0 ~ )}if~~:tiiJ\ 6 0)7]<:5}0) 

~Af~~~t~91t \iJ~ LED+'>' :1'/J\ 6 0)~~- ¥J;Ulfg!li&/J:. ~· O)~AfiJ~ J: lJ :}"l:i:. < 

7 ;t r- Jv ~ .t- t /A 'E!r7'CftO):J51t~t[!JtU9 0 ..= ~ iJ~-<: ~ 0 0 .:: 0) J: 7 /J:., 7 ;t r
Jv ~ .t- t / A'E!r7'Cft0):5}:tp~J:, 7 ;t r- Jv ~ .t- t / A'E!r7'G1*~13-=1r9 0if~;f;t, ~JVt 

i&&, *~&~ 7 ;t r- Jv ~ .t- t /A 'E!r7'Gf*O)~tf\, *il&:5t:tJJ /J:. ~· ~ ~~ ~ it 0 ..= ~ 
~<: J:-::> '""C fi 17 ~Jj)t ~it 0 ..= ~ iJ~"C: ~ 0 o L tc iJ~-::> '""C, «!ffl*14/J:. ~· ~<: J: lJ 'E!r7'Cft 
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0):5j-::ffl~& ~, ft il ~:JRT ~ .:: ~ tJ~-r: ~ ~ o 

(0020) 

2js:ID[¥6Bfl 0) 7 7t {'- Jv ~ ;f.~/ A 'Eff:l'tf*~'i, 4~~~ L E D 7- ''/ 7 ~ fflT ~~It "~'i:lli 

ffl C -c~c!il ~ ;hJ])(t-fY~ ~ C --c ( E e) = 3 W • c m- 2 ~j___l:_ 1 oW · c m- 2 ~j T 

~~ :81t "--c t> 1%5c1J$ '~ +:5t7J: ifiM:l't•f'!.ifT ~ ~ !f ~ :;t- ~- ~ T ~ .:: ~ tJ~-r: ~ ~ o 

(0021) 

21s:JIJI¥6Bfl~~mtt" 6 n~ 7 7t r- Jv ~-* ~ Y A'En:l'tf*~-t, fJ--* "/ r- :-tmO)tc. fh, 

~~, :7't&~::1<:5t~~~~<, )jJ1J~A~~ l'-JvO)l:::"-~tJ~4 50 nm#Jli~~~it~.:: ~ 

tJ~<:~~o ~t.::, ~l::"-~'1:.> 53 0 nm#Jli~~db~ 7 0 0 nm~<:fli!i~ijl< :f 

n- FlJ:~A~~ 1'-Jv~f~--=>o CtJ\'1:.>, tJi$;0)A 1 O)~~~~G a <:!ii~T ~ 2: 

~ -r:~~Bt~tJ~~i&ffi:~~ y 7 r- L,, ~ t.::it;[$;0) y 0)~~~~ G d <:!ii~T ~.:: ~ (}: 

, ~i&:ffi::7J~~i&:ffi::"""-Y7 1'-T~o 2:0)J: 7 ~~*Jl$;~3(1t.T~.:: ~<::~~~~ 

MCifJt~~im--t~.:: ~tJ~tiJF!~<:db~o Ctc.tJ~'?--c, ffi::i&:ffi::1J'!Ij0)~~&7J~G d O)*Jlffl<;lt 

<:~*1CifJ t~3(;t 6 t1 ~ 7J: ~>~1t.4o/F¥-~f*O)~~*~ ~ E3 ~*~~~3(~'9 ~ t.:: 

fh 0) ll1Lt~l*1f: ~ fJm ;t --c 1t " ~ o 

(0022) 

~ t.::, ~1t.::JJ!) r7 J:,.*-*"~1*~ fflv"fc. LED+''/ 7 ~, ~!) r7 J:,. <::#$~ ;ht.:: 

~ ''/ {'-!) r)J:,. · 7Jv~.::::..r)J:,. · j:J-.::f."/ ~'-'*':l'tf* (Y AG) t~w±~:JC*O)-!f-~ 

!J r7 J:,. ( s m) ~~if~ itt.:: 7 7t r- Jv ~ ;f. -12 /A 'En:l'tf* ~ , ~ ifT ~ ~ ?f' ~ :;t 

- F ~ T ~.:: ~ ~~ J: ~ ~ 6 t~7't5c1J$~ loJJ:. ~it~.:: ~ tJ~-r: ~ ~0 

(0023) 

2: 0) J: 7 7J: 7 ::;t {'- Jv ~ ;f.~ /A 'Eff:l'tf*~'i, Y, G d , C e , S m, A 1 ,& ~ G 

a 0) )]{f-t ~ c --c~1t.~, X~'ir%ilffi. -r::~:r~~H~~1t.~t~ 7J: ~1t:Et~~1tm C, .:z-n 6 

~1t.~-=-~~lt<:+:5tt~il.E-3-C '"l )]{*f~{~~o X~'i, Y, G d, C e, S mO)w± 

~5G*~1t.~-=-~tt-r:~~~mtwctc.mM~~~~-r:~Vt:c t.::-& O)~~ro<;c --c~6 

;h~j=l(~ft:~1t.~ ~, ~1t.Y Jv ~.::::.. r7 J:,., ~1t.::JJ !J r7 J:,. ~ ~i.I.E-3- c '"li~)]{f-f~{~ 
~ o 2: ;h t~ 7 7 "/ ~ A ~ C '"l 7 ''/ 1t.Y / :t.::::. r7 ]:,.~0) 7 "/ 1t.~ ~)iii;! i.I.E-3- C '"l :tit 

:tri!II~~ ~fifh, g;gm* 1 3 5 o ,....._, 1 4 5 o 0 c O)t'ffi.&:iTI~.m-r: 2 ,....._, 51F.ftm~rot c --c ~ro<; 

Jlo ~ ~, iX ~~ ~$:Jlo ~ ** <:: ~-Jv ~ Jv C '"l, ~5t:it, :5t!i'4fL ![il:~, ~{~ ~~[$~1m 
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9 2: ~ c-t~~ 2: ~ iJ~C' ~ ~0 

(0024) 

(Y 1-p- q- r G d p Ceq S m r) 3 A 1 50 1 2 7 ~ f-.Jv~ ;f-t / A~7Cf*~J:, *BH 

q:t~;:G d ~11=1f9~ 2: ~ ~;:J: VJ, ~~~;:4 6 0 n ml-jJ:.O)ffi:~ffi::f:~O)JjJ1J~¥V'tj1J.$ 

~ fEj < 9 ~ 2: ~ iJ~C' ~ ~ o fJ F 0 :::::.. rJ A 0)13-:ff __;;_ O)j:~:fJD ~;: J: VJ , ~7C !::'- !1 ~ffi: 

iJ~, 5 3 0 n miJ~ t? 5 7 0 n m 'i. C'ffi:~ltffi:~.:~1J L-, ~f*O)¥V't~ffi: 't>ffi:~ffi:{Jtlj 

~;: ~ 7 f-. 9 ~ o $:17-0)~§ilt \¥V't'§.iJ~&.'~~~~- G d O)iif~_=. ~~ < 9 ~ 2: ~ C' 

~nXC' ~ ~o ~j:j, G d iJ~j:~:fJD9 ~ ~ :f=l(t;:, w'§.7C~;: J: ~ 7 ~ f-. Jv ~ ;f- t /A 0) 

¥V'CWi&fJ:1~ q ~;:fltT9 ~0 L- kiJ~'? L' p ~J: 0. 8 1-JT--r:~ ~ 2: ~ iJ~Yt'i. L- < 
, o. 7 J-j TC'~ ~ 2: ~ iJ~J: VJ 9f'i. l-Po ~ t? ~;:9f'i_ L- < ~J: o. 6 1-JTC'~ ~ o 

(0025] 

S m ~11=1f9 ~ (Y 1 - p- q- r G d p C e q S m r) 3 A 1 50 1 2 ~7'Cf*fJ:, G d 0)13 

=1r _=.O)t~:fJm;: ~;b t> 9ilffi.&~~·l1:0)flt TiJ~:}-~v \0 .:: 0) J: 7 ~;: s m ~11=1f~ it~.:: 

~ ~;: J: VJ, !'Ejilffi.&~;: .:8 ~t ~ 7 ~ r. Jv ~ ;t-tY A ~7Gf*0)~7CW'f&rJ:*$1iH;: E&~ ~ 

:h~o -i-O)c~~~:h~f¥&~J:G d 0)13=1f-=.n~!'Ej < ~~ri.~,*~ < ~~0 9~;b't 
, G d ~j:~:fJD l- '""( 7 ~ f-. Jv ~ ;f- t /A ~7'tf*O)¥V't5~~;:7}ftij. ~ff Jt. l- t-:~Jln)tfi. 

~, s m0)11=1f~;: J: ~ ilffi.&~~·l1:c~~~;:j1J*Ef1c ~ ~ 2: ~ iJ~fttJ~'? ko (~.:8, 2: 2: 

C' O)t'ffi.Bt~~·l1: ~ ~J:, 4 5 0 n m O)wE7Gt;: J: ~ 'fflilffi. ( 2 5° c) t;: .:}3 ~t ~ JjJ1J~~ 

7CWi&t;:~t9~, roJ~7C'f*O)fajt'ffi. (2 o oo c) ~;:.:B~t~¥V'CW'J&O):fB~tfl!! C% 

) C'*= L- 'L P~o ) 

(0026) 

s m0)15=1f -=.rJ: 0. 0 0 0 3 < r < 0. 0 8 O)j[!l.mC'ilffi.&~~~l1:iJ~ 6 0 %1-Jl:. ~ 

~ VJ 9f 'i. L- 1t \o 2: O)j(!l.m J: VJ r iJ~/J, ~ 1t \ ~, ilffi.&~~'i1:C~~O)j1J*iJ~/j\ ~ < ~ ~ o 

'i. k, .:: O)j[!l.m J: VJ r iJ~* ~ < ~ ~ ~ ilffi.&~~·l1:fJ:~t;: 11\; T L- -c < ~ o o. o o o 
7 < r < 0. 0 2 O):i(!l.mC'fJ:ilffi.J3t~~~i1:~J: 8 0 %1-JJ:.~ ~ V) ~Bff'i. l-Po 

(0027) 

c e ~J: o. o o 3 < q < o. 2 O)ji!l.mC':fB~t~7CWi&iJ~ 7 o %1-Jl:.~ ~ ~0 q 

iJ~ 0. 0 0 3 J-j TC' ~J:, c e ~;: J: ~ 7 ~ r. Jv ~ ;t- t /A O)JjJ:fJ~~7'G$'C.'O)~iJ~tuX 

:}-9 ~.:: ~ --r:Wi&flt T L-, ~~;:, o. 2 J: &J =* ~ < ~ ~ ~ iJI&~~7CiJ~~9 ~ o 
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(0028) 

=*llJt3"eBJj O)ID'[:Jf'-1 ;t- F~c:BP-c-:: 0) J: 7 ~ 7 :-t r- Jv ~ :t- t :/ ;;z,.'Efr7'ttf~'i, 

2 fi~lll/jJ::.® R E 3 (A 1, G a) 50 1 2 : C e 7 :;t f-. Jv ~ :t- t :/ ;;t,.'Efr7'tf*~~lf:;ij 

~it'L'tJ:lt\, J:W't>, A 1, Ga, Y)'Jz'UGd~Sm®1f5if_;t;Q~~~~2fi~!--j 

J::.O) R E 3 (A 1, G a) 50 1 2 : C e 7 :;t f-. Jv ~ :t- t :/ ;;t,.'Efr7'ttf~~lf:;ij~ it'L R 

GBO)~ffi:)J)t:)t~t~~T2: ~;Q~'""f~~o 2:;h~c, fJ7-7-1 JV:5t-~fflP~2: ~ 

~c J: !J 7 JvfJ 7 -~~*~~iilffl ~ t- -c 'tf!Jffll: ~ ~0 

(0029) 

(LED-7-,><1'102, 202, 702) 

*llJt3"eBJj~cfflP6;h~ L E D-7-'Y :1 ~~'i, RE 3 (A 1, G a) 501 2: C e'Efr 

7-'tt$:~~$~ < )jJ1J}!:g'""f ~ ~~1L!Io/J*1til!lo/J¥iJW;Q~~~j 6;h~o 3'€.7'6*-=f'""fJb~ 

L E D-7- '>' :l~'i, MO C V D$~~c J:!) £:#XJ::.~c I n G a N~®¥iJf*~ID'[:fj 

~ t--c~JJX;~it~o ¥iJWO)~'Im~ l-'L~'i, M I Sffli:l, PI Ntti:l~PNtti:l 

~ ~,,~ifT ~ J:t--t~m- ~.:ro~'lm<lb~ 1t \~J:?f'/'Jv~.:ro~'IJJX;® -t O)iQ~~lf 6 :n 
~0 ¥iJtffjO);f;tt1~.Z.®~lf::~&~c J: '? -c3'€.7't~ffi:~fi ,q~:JRT ~-:: ~ iO~l: ~ ~ 

0 ~ t::., ¥iJwm·f1:fi ~ _;t-=f~1J*i0~~--r ~~JJt~c~JJX;~ itt::.~~ _;t-=f#JS~m~ 

~~_;t-=f#P~m~T~2:~'tl:~~o 

(0030) 

~1LjJ lj r7 .b.*1til!lo/J¥iJw~~fflt- t::.~il- ¥iJ1*£:t&~c~J:-lT7 7-1 -v, ;;z,. 

1::: :t-Jk S i C, S i , Z n O~O);f;j"f-f;O~fflp 6 h~o ~ifi~·[1:® ~lt \~1t::JJ lj r7 

.b. ~~JJX;~ it~ t::.lsl) 'c ''i-!T7 7 -1 .Y£:f1X~ ffllt \~-:: ~ iO~W~ L-1t \0 -:: 0)-lj-7 7 -1 

.Y£:f&J::.'c G aN, A 1 N~®/'\ '>' 7 7 -fi ~~JJX;t- .Z.O) J::.'c P Nffli:l~ifT ~ 

~1t::JJlj r7.b.¥iJtf~~JJX;~it~o ~1t::JJ0 r7.b.*¥iJtf,'i, :::f*rl!.!lo/J~ F-:IL

~ 1t \~~1: N!illiJm•f1: ~~To ID't)C1J$~ [ti]J::. ~it~~ ~,plf~® N!ill~1t::JJ lj r7 

.b.¥iJtf~~JJX;~it~~il~'i, N!ill F-/'\/ r- ~ t--c s i, G e, s e, T e, 

c~~~liiJAT ~-:: ~ iO~W~ t- Po ~1J, P!ill~1t7J lj r7 .b.¥iJw~~JJX;~ it 

~~il~'i, P!ill F-/'\/ ~'l:;ib~ Z n, Mg, Be, C a, S r, B a~~ F

:1 ~it~ o ~1t:JJ lj r7 .b.*1til!lo/J¥iJ1*,'i, P !ill ~,- /'\ Y r- ~ ~--:It-t::. t.= ~tl: 

~'i P!ill1tt- 'c < Pf::.lsl) P!ill F- /'\:/f-. iJAt~Jc, l&m-=f*I.Yij~~ itk!), :17 :A 
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'"'<YijJJt~'.::J: ~ y.::=.-JvT~ 2: ~'""CP!I:11t~'"lt~ 2: ~iO~tit~ l-Po :.r..''/7"-/!f/J:. 

~·,.:: J: ~ P!l:l¥~1*Bz~N!I:l¥~1*0)lm:±ltm~M$;~ '"lttc~, ¥~1*/iJ:J.::.A/'\ 

"/!I lJ /:7''$~ffig;g~if$/J:. ~·~fflP'Lji]f~O)Ml*:O);fr~;f:i~MnX;~'"li"'~o 

(0031) 

~~.::, M$:~ tLtc¥~i*r7 :.r../'-~~ ?f'--f.Y::c / F~O)lJ:J'G~::ffT ~ :l v- P' 

iO~@J!i T ~ ?f' -1 Y / :7'' Y - ~-= J: ~ @. * 7 Jv n "/ f-. T ~ iO~, )OJ: lJ :J'G~Iil J: ~ t> It:: v-. 

~/il0)¥m~~l]~~A,f2"13t (/'-7fJ''/ f-.), :)1-:1J,.:=J:'?L¥~{Lf:r):.L/'-~mi~o 

db~ v -.~J:, :JtltffijO) ?t'--r-v::c / F~tiO~tt~@.fii::~Hmm.JJ--t ~A 7 :1-1 /'\- t.:: J: ~ ¥~1* 

r7 :.r../'- t.::;f:illb'Lfiiffit-- -._A !7 :7-1 :f:J -1 / C*-!fiil) ~{§IJ.:Zr:f~fi E:Pil\t.:: ijl v -.fc~, 

51-:1Jt.:: J: '? -c r7 :.r../'- ~ml ~ ¥~1*r7 :L/'- iO~ I?+"/ 7~17\'.:: tJ ''/ f-. T ~0 .:: 0) J: 

7 t.:: l- 'L ~1t:7J I} r7 A *1til!lo//¥~1*'""C db~ L E D + "/ 7 ~ M$: ~ '"lt ~ 2: ~ iO~'""C 

~~0 

(0032) 

*llJf¥6Bfl O)ID\: ?f' -1 7t- P' t.:: :8 v -. -c 8 ~-* ~ ¥67'6 ~ '"lt ~ ~il ~J:, 7 ;t f-. Jv ~ jf 

t / .A'E!r7'C1*~ O)fm~~~~!ill- '"CID\:*~0)¥67'[;~-!HJ:4 0 0 n mt::Ll:. 53 0 

n mt:lTiO~tit~ l- <, 4 2 0 n mt)J::.4 9 0 n mt:lTiO~J: ~tit~ l- Po LED+ 

''/ 7 ~ 7 ;t f-. Jv ~ jf t /.A 'Eff7'[;{L$: ~ 0)~1J.$ ~ .::C tL .:f tL J: ~ [OJ _I:_~ '"lt ~ tc &') t.:: f'i, 

4 50 n mt)J::.4 7 5 n mt:JT;Q~~ b ~-=tit~ l- Po *D¥6Bfj0) 8~*ID\:?f'-17t 

- P' 0)¥67'[;.A~!7 f-. Jv~rKI3 t.::~To 4 5 o n m1tJliJ.:: l::'-7 ~t~-=>ID\:iO~ L E 

D+ "/ 7;0~ i? 0)¥67'[;'""C db~, 5 7 0 n mf'f:l[i~.:: 1::'- !7 ~t~-::>¥67'[;;0~ LED+"/ 7 

'.:: J: '? -c m1J~ ~ ntc 7 :;1- r. Jv ~-* t 'Y .A 0)¥67'[;--c db~ 0 

(0033) 

(~~·11: 7 -1'"\7- 1 0 3 ' 2 0 3 ) 

~~·11: 7 -1'"\7- 1 0 3 , 2 0 3 ~ l- 'L ~J:, L E D + "/ 7 1 0 2 , 2 0 2 O)~;f:i 

~ 0)7}-- ~ ''/ 7'11:, ~;fflXB"J*~I1:, ~5?1~~·11:&~~~~~·11:;Q~J: p t> O)iQ~<Kllb b 

tL~o ~~~~&~ 1.., -crJ: 0. 0 1 c a 1 / c m 2/ c m/OCtjJ::.;Q~tit~ 1.., <, J: 

~tit~L-<rJ:o. 5 c a 1/cmZ/cm/OCt:lJ::.'""Cdb~o ~tc, 1'F*'I1:/J:.~·~ 

~fill- '"(~~·11: 7 -1'"\7-0)@_1:£~-J:, tit~ 1.., < ~J:, <P 1 0 1-1 mt)J::., <P 4 5 1-1 mt:l 

T'""Cdb ~ 0 .:: 0) J: 7 t:J:.~~·I1: 7 -1-v- ~ L- -c J:!l*B"Jt.::rJ:, ~, i!UJ, 8~, 7 Jv ~ 
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:=.. i'J ):,.~0)~/j[.Nz~-t";h i; 0)-3'~~ jtJPf,:J.l~'[1: '7 -1--\7-iJ~~~j i;;h~o (: 0) J: 

? 7~d.,li~'l1: '7 -1--¥- ~J:, ~LED+''/ 7 O)m1.i ~, -1 /7-- · l) - F& ~"? r7 /' 

r. · IJ - P' a~~~, ~ '7 -1--¥- It{ /-7-1 /' 7''~~t;: J:-:::> -c ~~ t;::fflMC~ it~.::: ~ 
iJ~(!~ ~0 

(0034] 

("?i'J/ f-.· lJ- F 1 o 5) 

"? r7 /' f-. • l) - F 1 0 5 ~ ~ -c ~J:, L E D + ''/ 7 1 0 2 ~ ~ciil ~it~ 't 0) -r! db 

t), ~l-1 It{/' F~~a ~~-r!fllf&9 ~ O)f;::+Jta:*~ ~ iJ~<ib:h~J:~Po ~ t.:, L E 

D + ''/ 7~~n&~iil ~ "? r7 /' f-. • l)- F ~LED+''/ 7 O)j=f(Jm~ti ~ ~ '""Cf1Jffl9 

~~-3-t;::f>lt ~ -c ~:t, +7ta~fi;tJ'I1: ~ li{:/-7 -1 /' 7'' '7 -1--¥-~ ~ O)fflMC-11:.n~<K 

l1) i; :h~ o ~ t.:, "? r7 /' f-. • l)- P' J:::O) 7J '':l 71*J f;:: LED+''/ 7~~cii19 ~ ~ :f:l( 

t;: 'Eff:l't1t ~ I*J ffBt;:: Jt:tllt ~ it~ ~-3-~'i, ili:ffl ~ -c ~ciil ~ itt.: JJU O)ID\: !I' -1 /t- P' iJ~ 

i; 0)7'[;f;: J: t) ~kftt~:Kr9 ~ .::: ~ ~ ~11:::. 9 ~ .::: ~ iJ~(! ~ ~ 0 

(0035] 

L ED+''/ 7 1 0 2 ~ "? r7 /' f-. • lJ - P' 1 0 50) 7J "-' 7 ~ O)ffl~~J:~MJ!1t'l1:tft 

JJ~a ~~ t;: J:-:::> -c ir? .::: ~ n~-r: ~ ~ 0 J::L 1tlf1 t.: ~:t, :c ~ =t- ~lftJJ~, 7 7 IJ JvtftJJ~~ 

-1 ~ FlftJJ~a ~iJ~~~j i; :h~o ~ t.:, 7 .:r.- A !J'i';J /'LED 7- ''/ 7a ~~f;:: J: t) "? 

i'_7 /' r. . l)- F ~ ffl~~ it~~ :f:l(t;::~lf}t.:H~MC~ it~ t.: l1) t.:~J:A g -"'-A r.' 
j]-1!{/-"'-A J--., ~~/'\/7~~jtJP~2: ~iJ~(!~~o ~ t?t;:, ID\:!J'-1/t

P' 0)7[;fJJffl~1l$~ loll::.~ it~ f.: l1) t;: LED+"-' 7iJ~~ciil ~ :h~ "? r7 /'f-. • lJ- F 

O)*rnJ~~OOlk ~ ~- *OOt;::JXt-f~Fil§~f~t.:it-c 't ~Po .::: 0)~-3-0)*00*-Ii ~ t'i 

, 0. 1 S ~jJ::: 0. 8 S ~_1TiJ~:ijf~ ~Po ~ k, "? i'J /' J-. • lJ- P' O)J:!{tlfJa~ 

mtlMJt~ ~ -c~:t 3 o o ll n- c m~.1TiJ~:W-~ ~ <, J: 'J :W-~ ~ < ~J:, 3 ll n- c 

m~.1T-r!<ib~o ~t.:, "?i';J/f--. • lJ-FJ:::t.:~~O)LED7-,y7~flii19~~-3-

f'i, LED 7- ''/ 77J~ i; O)~~J;_iJ~:$ < a~ t.: ri)~~fi;tJ&iJ~J: P 2: ~ iJ:\'3j<l1) t? :h~ 

o J:!'ftlfJ f;:: fJ:, 0. 0 1 C a 1 / C ffi 2/ C m/oC ~_1l::_iJ~:ijf~ ~ < J: t) :ijf~ ~ < 
f'i 0. 5 c a 1/ c m2/ c m/OC~jl::_(!~~o 2:;hi;0)*1tf:~t(leyt.:9:f:ff-l~ ~ 

-c f'i, ~~- ~[OJ, ~~}\ t) ~- ~}\ t) ~- :J. !7 7-1 ;;(p\ !7- /ff ~ t 7 ~ "/ 7 ~iJ~~ 

~ji;;h~o 



Vizio EX1002 Page 0123

(0036) 

C ~ /-T- · !J- F 1 o 6) 

~ /-T- · !) - F 1 0 6 .!:: l- -cr:t~ '"? i'J / 1-- • !) - ~- 1 0 5 J::Jc~ciil ~ ;htc: L 

ED7-'>':11 0 2 .!:::f'f¥Ji!~;htc:J.Jm•fi.ry~..y-1 0 3 .!::O):J'f¥JC~[KI~'&O)'Cdb~ 

o '"? i'J / 1-- • !J- FJ::Jc:~n&O) L E D7- '>' :1~~5Httc:~-E:n:t~ 19-J.Jm•fi. 17 ~ ..Y

roJ±n~ffjM~ t- ~-v • J: 7 ~ciil-c ~ ~ ;ft'IJpX;.!:: T ~&:,~n~db ~ 0 J:::!-l*Ef\1 ~c r:t~ '"? i'J / t-

. !J - ~- n" i? Jtltt ~ tc 1JE '? -c ~ ~ / -T- · !J - F 0) 17 ~ ..Y-~ / :Y ---r / !f ~ it~ 

fiffiJOOO)OOfJt~::k~ < T ~ 2:.!:: ~ .!::,~c J: '? -c'"? i'J / t- · !J- ~-n· i? J: t:J Jtltttc:~ / 

-r- · u - ~- .!:: tf¥m ~it~ J.Jm·ri. ry ~ --v- O):J'fjg~ ~ ~ <:' 2: .!:: n~-c ~ ~ 0 J.Jm·ri. ry 

~ ..y- .!:: O):J'f~OO O)~ll ~ r:t~ ltffl!f•fi. ~ :WJiit- -c 1 . 6 s J-j_J:. 1 o s J-j_ T n~1Jf ~ 

t- P 0 ~ / -r- · !J - ~- 0):5'GfiffiJ-i'i~ ~ tt 4" O)Jf1ik:Jc Jf1pX; ~ it~ tc: l5b ~c r:t~ db i? n• t 
l5b !J- ~-7 v-.b.O)jf1lf\~!f'l;f$'C:~l5b-c:tT~t&~Jf1pX;~ it-c 't J: < ~ ~Pt:t~-c 
0)~ /-T- · !J- F~Jf1pX;~ ittc:i~tc~ /-T- · !J- ~'J:.{j~O)~{j~~I'W~ 2:.!:: ~c 

J:'?-c]f1p)(;~it-c't~Po ~ i?tcr:t~ ~ /-T · !J- F~tT'tt:&~Jf1p)(;i~~ fiffiJOO]'J 

rOJiJ" i? 1JDEET ~ 2: .!:: tc J: !J pJf~O)fiffi}[IijO)[Iijff.!:: fiffiJOOJWJ ~ ~ [OJH~tc]f1p)(;~ it~ 2: .!:: 

B'C~~o 

(0037) 

~ /-T- · u- Fr:t~ J.Jm·ri. ry ~ -v--c~~ ~/:Y ---r / :7''17 ~ -v-~.!:: O):J'f¥JC 

•fi.&zr~-sJ.J•fi.iJ~~V\2:.!:: n~<Kllb i?tL~o J:!#:Ef\J~~tfrf1i:.!:: L- -cr:t~ 3 o o 

ll n- c ml-j.Tn~1Jf~ t- < ~ J: t:J 1ft~ t- < t:t 3 ll n- c mtJTC:db ~0 2: tt i? 0) 

*1t~~tc:T:ftf-l.!:: L- -c t:t~ ~~~ ~~ ~~A !J ~101~ ~A !J ~&l1~1UJ~ ~~ ~N~ :J- '>' 

~ t- tc: 7 Jv ~ :::=. i'J .P.~ ~~~ ~IUJ~n~~tf' i? tt~ 0 

(0038) 

( ::I - .:r --{ / :7''-i'i~ 1 0 1 ) 

2js:jJ[¥'6Bf.ltcfflPi?;h~::~-.::r---r /:7''{i~1 0 1.!::r:t~ :t-JvF-i'i~:ft1 04 .!::t:t5JU 

~c '"? i'J / 1-- • !J - F 0) ::h '>' :1 tc ~~t i? ;f1, ~ B 0) 'C db !J L E D 7- '>' :1 0)9'£7't ~ ~~ 

T ~ 7 ::t- t- Jv ~ -* ~ /:A 'EMr::l't-i*n~~1r ~ tt ~ -& 0) -c db ~ 0 ::~ - .:r ---r / :7''-i'i~O) J:! 1* 

Ef\Jiftt-l.!:: L- -c t:t~ .:r.~ ~ y:fMJJil~ .:::r. !J Y:fMJJil~ Y !J ::~- / ~ .!::, O)ifJMf'*'fi.tc Bftttc: 

]ffBf.lfftfJ!l~ill'Ff~ ~iJ~1jf:@tcffl Pi? tL~o ~ f-=~ 7 ::;t I-- Jv ~-* ~ / :A'EMr::l't-1*.!:: ~ 
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~;::m'Frr~,J~11=1f~ it--ct~Po J:!ftlfltJ:mm:JliJ ~ c --c~J:, +7 :;/~!f!U" u t7 P., ~ 

1t. + 7 :/, ~11::7 Jv ~ .:::::.. t7 P., ~1t.Ii*~tJ~:Iff~~;:: ffl -v • I? tL .:5o 

(0039] 

(-=E- Jv p-~~ift 1 o 4) 

-=E- Jv p-~~ift 1 0 4 ~J:, ~7''-1 :;t- P'0){9!fflffl~t;::Jitt: --c LED+''/ 7 1 0 

2, ~~'f1: ry -1--\7- 1 o 3 , 7 ::;t r- Jv ~ .:t- -t :/A '*r7'tittJ~15if ~ tt t::. ::r - .::;- -1 :/ 

~l~~1 0 17J:~·~)1-.~~tJ~I?ff:~l96f::.l56~;::~~t62: ~tJ~~~6o -=E-JvF~~ift~J: 

, ~~t;::~j:;tftifljj~fflP'""C~M~it6 2: ~ tJ~~~ .:5o ~ t-=:, 7 ::;t 1--Jv~ _:t-t :/ A'*t' 

7't1* ~ 11=1f ~ it .:5 .::: ~ t;:: J: '? --c ~ ~ t~~ 9.::: ~ tJ~~ ~ .:5 tJ~, ;tft iJ!jf-=E- Jv F ';:: 

mm:Jl!J~11=1f~ it .:52:~';:: J: '? --c LED+ 'Y 7 1 0 2 tJ~ I? O)i1f[ti)'f1: ~~f[J ~ itfJ! 

JH§ ~~I? ';::j:~~9 2: ~ tJ~~ ~.:5o ~';:: ~ t::., -=E-Jv p-~~ift 1 0 4 ~pjf~O)~ll\ 

';::9 .:52:~';:: J: '? --c LED+''/ 7tJ~ I? 0):¥'6.7.1[;~~!-R~ itt::.~ mm:~ itt::.~ 9.:5 v 

:/ ;;(~1J* ~t~t-=it .:5.::: ~ tJ~~ ~.:50 1JE '? --c, -=E- Jv F~~ift 1 o 4 ~J:~'I&:ftfi c t::. 

:f$}1£~ 't J: v •o J:!ftlfJt;::rJ:, 8 v :/ ;;(~17\, [!!] v :/ ;;(~17\~ i? t;::rJ:, ~ftiJ{Urn-J 

tJ~I?J[.'""C;f~P3~17\~-i-t'Li? ~~'t&*Jiij.ij;bitf::.1o/l~db6o -=E-Jv p-~~t 1 0 4 0) 

J:!ftlfJ:ftt-t ~ C --c ~J:, ± ~ C --c :r..;N'~ ~;tft]Jijj, ::1. U 7;tftJ.IIjj, ~ U ::r- :/7J: ~· O)ffiM 

1'*'[1:';:: £ft'Ltd~BY:I;tftifljj~1J~~7J: ~·tJ~:Iff)J!H;::ffl v • I? t'16 o ~ t::., mm:Jl!J ~ C --c ~J:, 
+ 7 /~/" u r'J P., ~1t.+ 7 :/, ~11::7 Jv~.:::::.. r'J P., ~1t.Ii*~tJ~:Iff~';::fflp I? 

t1 .:5o ~ I? ~;::, mm:Jl!J ';:: 1Jo ;t --c -=E-Jv F ~~ift $ ';:: 't 7 ::;t 1-- Jv ~ .:t- t :/A '*r7't1* ~ 

11=1f ~ it .:5 .::: ~ -& ~ ~ .:50 c t::. tJ~ '? --c, 7 :>t r- Jv ~ .:t- t :/A '*r7't1* rJ: -=E-Jv P' ~~ 

ift $ ';:: 11=1f ~ it --c 't -t- tL L-:151-. 0) ::r - .::;- -1 :/ :7'' ~~ 7J: ~· ';:: 11=1f ~ it --c ffl v • --c 't J: v • 0 

~ t::., ::r- .::;- -1 :/ :7'-~~~ 7 ::;t r- Jv ~ .:t- t :/.A '*r7't1*tJ~15=1f ~ tt t::.;tftJJ!jf, -=E-Jv P' 

~~ift~~~7J: ~ ~ C f::.~7J:6~~ift~ fflP'""C~M~ it'""C '&~Po 2: O)~ij, ~1£'[1: 

~< J: ~*nlJ:~,O)~/IItJ~j-"/J:P~!i'-17-t- P'~962: ~tJ~~~6o ~t::., Ftl:! 

tff$ ~ :W Jll L- --c -=E-Jv P' ~~ift ~ ::r - .::;- -1 :/ :7'-~~ ~ ~ [OJ t: ~~ift ~ ffl P --c ~M ~ it --c 
B~Po 

(0040] 

C*~~iil) 

2js:JJ{:¥'6.BJ:I0):¥6.7'C7''-1 :;t- F~ L E D*~~~;::fljffl C t::.~il, R G B ~ -t-t'L.:ft'L 
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¥'B'690¥'B'6::9''-{:;;t- P'O)~,ij.it.t:dtt.:~t,.:J-:0 L E D=*71'~J: ~ 't, J: ~ r'al*w 

*HH<=EI'E*=*71'~it0 2: ~iJ~'""f~oo 9~:b't, ~¥'B't~~~'-17.t- F~~,ij.-il;bit 

-c EI'E*~ ~~~~lE'E=*~~ ito k&:>'.:'J:RG B O)~¥'B't!l-1 :;;t- P'~.:Ctt-rttroJ 

IF-f'<:¥'67tit~'.Q ~~~Po .:CO)fc_&:>i}j'E,*, ~'E,*, ~'E,*O).:Ctt-rtt1Ji'E,=*7J' 

t.-k~-il,.:tt«-c~um*~tc. ~ 0)=*7f'iJ~=k~ < ~00 t.-kiJ~-::> -c, EI~*O)=*~ 

0)~-il,.::Jsv \'""( 'J: R G B 1Ji'E.=*~ ~ tt:;~ l- 'l r'al*w*HH<==*~~ it 0 2: ~ iJ~"C: ~ ~v \ 

o ~ k, EI'E*O)=*~~J:~¥'B'6:5f'-i :;;t- P'~fJijjifff t- 'l=*71'~ it 0 tc. &:>~¥-i,Jf*O) 

i.'ffi.J3!J~~~~ ~~~:WJiit-ff! 4 fJijj~l.- ~~ttL~'!~ t?:> ~Po ~ t?:> ,.:, ~JE~t.: J: o=*~'""f 

~ 0 iJ~i'&,.: L E D=*7f'~O):fJ!~.g9 0 )Jio:J-?fiJ BH<= J:-::> -c, R G B O)¥'B't:5f'-1 :;;t

FiJ~~~7tfr\H.:J!l7't~ tL=*~'E.iJ~3t;b0~-ilB ~00 =*1lft¥£BJ=]O)¥'B'6:5f'-i :;;t- P' ~ 

R G B O)¥'B't::9''-{ :;;t- P',.:iJo.:t 'lf1Jffl9 0 2: ~ '.: J: ~, J: ~ r'al*w*HI1tiJ~DJ~~~ ~ 

0 ~ ~'.: E1~-*0)¥'B'tiJ~3CJ:E l-~<fr t?:> ~ ~ < 9 2: ~ 't '""f ~ 0o ~ tc., R G B 0)~ 

¥'B't :5f' -1 7t- F ~ 't t.: ¥'B't ~ it 0 2: ~ ~.: J: ~ ~i& ~ 1oJ J:. ~ it 0 2: ~ 't '""f ~ 0 o 

(0041] 

=*D¥£BJ=]O)¥'B'6:5f'-i :;;t- F~ fflP'l=*~~iiLO) 1 ~ ~ l- -c, R G B O)~¥'B'tY 

-17.t- F'.:iJo;t 'lEI'E*¥'B'6:5f'-17t- F~ 1 ~*~ L-'lfiJfflt-, ~~~-?"7 ~ U 7 

.All\~ ~~ff~O)IDlf\~.:Mciil~ittc. L E D=*7f'~O):ff!i~t'lfflt~71'9o LED=*~~ 

~J:, ~OCI1J§~'""f~0J~Jf§~~ ~~ ~~Ef\H.:ti'~~ itoo ~OCI1J§~iJ\ t:> O)tf:\:1]/'\ 

Jv.A '.: J:-::> 'lfl 4 0)[®1*iJ~=*7J'DJ~~~7 -1 .A 7 v -1 ~ ~ 9 0 2: ~ iJ~"C: ~Go ~OCI1J 

§~~ l- 'l ~J:, A1J~ t10=*~7- ::9 ~~H~E(\J'.:~c't"i~ ito RAM (Rand o 

m, A c c e s s, Me m o r y) ~, R AM'.:~cti ~ito -r'- ::9 iJ\ t?:>~¥'B't:5f' 

-1 :;;t- F ~f'Jf/EO)BJ=] 0 ~ '.:J~ff~ it 0 tc. <'iOO)~fJijl1§~~~1l9 0 ~fJijjf!JUW§~~ 

, ~fJijjf!JU1ftiJ§~O)tf:l1J1§~-c: .A-1 '>' 7-/ 7''~ tL -c, ~¥'B't:5f'-1 :;;t- F~ J~ff~ it 

0 P' 7 -1 /'\- ~ ~ fJm ;t 0 o ~fJijjf!JU1ftiJ§~~J:, R AM'.: ~c·t-i ~ tL 0 7- ::9 iJ\ t?:> ¥'B't 

Y-17.t- P'O)J~~~$fH~fm~~lll-'l/'\Jv.A1§~~:±l1J90o 2:2:'C:, 8~-*0)=*~ 

~1r 7 ~it~J:, R G B ~¥'B't:5f'-1 :;;t- F O)/'\Jv.A1§~~*R < 9 0, /'\Jv.A r% ~~ 

< 9 o~P~J::@< ,~ff~ it~ Po f@.)J, .Z.t1~1l!ifJl9 0 J: 7 '.: EJ~-*¥'B't::9''-{ 7f 

- F'<:/'\Jv.A1§~~:±l1J90o 2:t"L,.:J: ~- LED=*7f'~O)EJ~~=*~90o 

(0042] 
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L, tc.ii~-:J -c, El~*~!i'--1 ;;t- ~'~PJT~O)Jfff&t:/~ff~ it.Q tc.l1:JO)/'\Jv:A.1'g 

~~~lr9 Q ~~i!JUiiH~~ ~ 1_., L cpu~ JJIJ~fJmjt Q 2: ~ iJ~W~ 1_., lt ~0 ~~i!JUOO 

@J~iJ~t:>te1J~:h.Q/'\Jv:A.1'g~~'i, El~*~?f'47t- ~-0) F74 /'\-,~A/J~ 

;h'""( F7.-{ /'\~;A.-{"/ 7"- /!f~it.Qo ~'71 /'\-'IJ~;;t/,~'/;j:_.Q ~ B~*~!f.-{ 

;;t- FiJ~/~~;h, ;;t:n~i;t_.Q ~~~ff~:h.Qo 

(0043] 

~ k., ::zls:Ji(J[~BJ:jO)~!f--1 ;;t- F~ ffllt ~tc.)JijO) L E D=*71'~~71'9o ::zls:Ji(J[~BJ:I 

O)Et~*~!f--1 ;;t- ~'O):ij..~ffltt~EI~fflO) L E D=*~~!il~90 2: ~ 't I:~ .Q 

o B~fflO) L E D=*71'~r'i, ::zls:Ji(J[~BJ:jO)~?f'--1 ;;t- ~-50 1 O):ij..~~ f-. I}"/ 7 

:A.lf\i;t_ ~~,~~eli~ L,~lij)J)t9 .Q 2: ~ iJ~t: ~ 0o R G B 0) -t":h-T;hO)~jlj}J@]~O)f\;b ~ 

'~ B~~OJF!~i;t_::z!s:JJ[~BJ:jO)~?f'--1 ;;t- ~-ffl~jlj}J@]~O):ij.. ~ L, 'L LED=*~~ 

~~lij)J)t ~it .Q 2: ~ iJ~t: ~ .Q o L E D =*~~r'i, ~jlj1J@]~ I: db .Q /~ff@]~i;t_ ~~ ~ m 
Y\lfJ '~ffifflE~ it 0 o ~oct1J@J~7'J~ t:> 0) te/J/'\Jv:A. '~ J: -:J 'Lfi ~z O)lliftff<iJ~=*71'0JFi~i;t_ 

74 :A '-/v--1~~90 2: ~iJ~I:~ 0o ~OCI1J§~~ L, -cr'i, A/J~:h.Q=*~:::Y-!7 

~~H~IfJ'~~c:~f.~ it.Q RAM (Random, A c c e s s, Memo r y) ~ 

, RAM'~~C.'~f.~ :h07- !7 iJ~t:>~?i'.-{/t- ~-~pJTJEO)BJ:j.Q ~ '~/~~ it.Q tc. 

l1:J0)~~1'g~~~lr9 0~~i!JU1lll@J~~- ~~i!JU1lll@J~O)te/J1'g~t::A.4 ''/ + / 
7''~:h-c, ~?f'47t- F~/~~it.Q ~'74 /'\- ~ ~fJmx0o ~~i!JUOO@J~r'i 

, RAM'~~c·~f.~ :h07- !7 iJ~ t?:>~?f'--17-t- ~-0)/~ff~Fdl~~Jll, 'L /'\Jv:A.1'g 

~~te/J9.Qo 

(0044] 

L, tc.iJ~-:J '""C, B~fflO) L E D=*~~r'iRG B 0)7 Jv7J 7-=*71'~~~'/;j:_ ~ ~?:t\ 

@]~~lij)J)t~ mf~1tt: ~ .Q ~ ~~~ ,m;{Ejij~1tt: ~ .Q o -t" 0) tc. l1:J, ~iiffi'~ R G B 0)~ 

?f'.-{ ;;t- ~- O)~~·I~U~f-f-7 ~ts> b i;J:_ ~~ 0)'/;j:_ PT -1 A 7 v .-{ ~ 9 Q 2: ~ iJ~t: ~ Q B 0) 

I: db 0o ~ tc., 1JE*O)$~, ~~O):ij.. ~ ffllt ~tc. L E D=*~~'~l:t~}_JYJO) § '~~t 

9 0 WIJMliJ~j,-i;t_ < ~~M O){tffl '~:@ L, -c 1t ~ 0 o 

(0045] 

(1'g~~) 

::zls:Ji(J[~BJ:j0)~7'[:!7''4 ;;t- F~=*7l'~!il0) 1 fit:db.Q1'g~~~ L, 'Lf!Jffl L, tc.~~ 
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, *H~Im~/E !.- '""C ~~it~ 2: ~ tJ~tiJF)I§l:Jb ~ ~ ~tc~::5f'-1 ;:.;t- FO)~~~tJ~~~ 

'Krl- -c BB<fr i? -a ~·n~~ ~ -a-v~ ~ v \7 ~~~tJ~clb~o 2j'i;:Jm¥£Bf.I0)~::5f'-1 ;:.;t- P' ~ 

fflPt.=1§~~0)lllf~~-!Vt~ t- -c, J.:J.m·P=l:/\!1- :/tJ~IDrot~ nt-=£~JXJ:.tc E3B*¥£ 

7t::5f'-1;:.;t- F~J!Iic!il~it~o 2:0)J: 7 -a~::5f'-1;:.;t- P'~rni:YUX.~'irnt:ill!.:YUtcrtMC 

~ ttt.=~::5f'-1;:.;t- FO)§M~~?r''-1 ;:.;t- P'it:f~ !.- -c:t& 7 o ~::9''-1 ;:.;t- Fit$ 

~ 2 -=> t-.1l:.ffl -v \ ..z- n ::c nid!b~ ~ lf\ tc ~ ?r'' -1 ;:.;t- P' ~ J!lic!il ~ it~ 0 :@ -c 0)~ Y 

-1 ;:.;t- P'tJ~J!Iic!il~ n~ ~ F9~17\tc:@OOtcJ!Iic!il~ tL~o ~~::9''-1 ;:.;t- F&~£~JX7J\ 

t?:Y1--~~m:1J~ttME~it~mWit::r- F~-t-n-tn, /~:/::5f'tcJ: ~ttME~itt-=f:~- ~~ 

:iiffl1§~fflO)~f*I*Jtc[!!!I)E~it~o L E D*~~t'i, J!l7t~~~;ttJ~ffPt.=7 Jv~ ::5f' 

-1 q:. -v A 1-- 0) ~ 1* I*J tc J!lic!il ~ tL*OO tc ~ l) ::r- :/ ::J .A 0) Jt.j:Jl!~:tl:lt 11::. ~ n -c v ~ ~ 

o ~1*0)*~00t'i, BB 1/:/ ;;(~~~t-c db~o ~ k, L E D*~~O)~B\JJ!Iic~~ 

~'i, ~1*0)~007J\f?::f'.A/\,>' q:.:/~:lmt-~f*I*J~*MT~o 2:tttcJ: ~ E3B*1§ 

~~~IDrot--t~.:: ~tJ~l:~~o 2j'i;:JlR¥'6Bf.I0)~::5f--1;:.;t- F~, ~~O)it$tc:5Ht$ 

tC.\~~tJ\ i?Y1--1WHc[OJ~t~~f~ < ~~~lf\-a ~·tcJ!Iic!ilt-, M.:YUffMC~ it~.::~ 1: J: ~ 

1§wJU1:tJ~r.:o -v \1§~~ ~ ~it~ .:: ~ tJ~l: ~ ~ 0 $tC.\~~tJ\ i? :7t-iWHc rOJ ~tftfu~t~ < ~ ~'i 
~~B\J tc~~f~ < 't 0) 't WfMCB\J tcJ!Iic!iiT ~ B 0) ~ 't 13-<fr o !.- k tJL::J '""C, L ED* 

~~O)*~OOfJl-a ~tc J: ~ J!liclil ~ n~~!f'-1 ;:.;t- F 0)~~~::9''-1 ;:.;t- Fit$0) 

~~f_l,q~:fRT~2: ~tJ~l:~~o 2:0)1§~~'cJ: ~- ~j:j0)~::5f'-1;:.;t- Fit$~ 

~~~0)~::5f'-1 ;:.;t- FtJ~foJ i? fJ\0) 1-- 7 :lJvt.: J: ~ ~~'Kfl- t.= ~ L- -c 'tf@JJ0)~::5f' 
-1 ;:.;t- P'it$~:1~-:J f-=~::9''-1 ;:.;t- Ftc J: ~ 1§~~~ F9ID~l7\tc:I:SJ~tc~~ it~.:: 

~ tJ~tiJF)I§~ zy_~ 't O)l:db~o ~ t.=, B9t1tJ~~9 ~ 2: ~ 't zy_po id!IJ~~lf\tCJ!Iic!il 

t- -c Jb ~.:: ~ tJ\ i? q:t,e;,~~~*tcJ!IicliiT ~.:: ~ tJ~l: ~mi;J<¥£760)1§~ ~foJ i?~l£1® 

-a < ~lil:h ~ it~ .:: ~ tJ~l: ~ ~ 0 

(0046] 

COOlf\~7tWit) 

2j'i;:JIJ{¥£Bf.I0)~::5f'-1 ;:.;t- F~ fflP'""CLKI7 (.lY$lD < OOlf\~Wit~~-rotT ~.:: ~ tJ~ 
1: ~ ~0 OOlf\~7tWitO)~t5-, 7 :>t 1-- Jv~ *t :/ :A.~7t1*~ ::r -7 --r :/ 7"~~~J.J 

7t~JXJ:.O)Ff{tJL~- 1-- 7 o 6 'c13-=1f~ it~ o ~P~'iT\-1 :/ ::9''-lf>IJI~ ~ ~tcFf{tJL~-

1-- 7 o 6 tc~::tpzy_~~it~- I--lf\7 o 1 'ciDrott-.::c-Jv F~~~:t~~'~t--c't~P 



Vizio EX1002 Page 0128

0 J:!f*S\]'.::~i, ~~fi&tfiJ~'~/'\-7- /iJ~~rot~ ttt:: ::::r O)-'=j2~if\O)~~£~Jj 7 

0 3 1*J '.:: L E D 7- o/ 7 7 0 2 ~ 1!!!1/E9 0 o L E D 7- o/ 7 ~ iJ~'~/'\ -7 - / ~ 0)~ 

:5?\S\JiJJI!~ JfX '? t::f;~, 7 7t ~ Jv ~ -t-~ / :A~:7'Cf*~:c~q:.~lf1JI~ ~ ~EU11t:t*L- L 

E D + o/ 7 7 0 2 i,J~f:l~ ~ tt t:: £~Jj 7 0 3 J:J.:: Jt.j:Jlt ~ it¥6:7'C ::9'' -1 ::t"- F ~~rot~ 

it Go (: '5 L- '"(~rot~ t'tf::¥67'G!Y''-1 ::t"- P'~'J:, 7 ~ U Jv'~iJ7'C~ 7 0 4 O)jtffiJ[Iij~.:: 

:c~q:.~lftJJ~~~,~I!!!I/E~t'too iJ:7'C~JX7 0 4 O)~jJO)_±[IijJ:J.::~i, ~Il*~ll::. 

O)f:: is6 B~~ISLJ?i!Ji,J~11::ff~ ttt:: 7 ~ JvAif\0 JyJft~~~t 7 o 7 ~Mc!il ~ it'"""C ~ oo 

fOJ~~H.::, iJ:7'C~O)!lOOlU:@00-?¥6:7'C!f'-1 ::t-- P'i,J~Wc!il ~ tt -r P~PltffilOOJ:J.:: 'tdx 

Jjft~~~::j 7 0 5 ~ ~ ~t ¥6:7'C:7'C.$ ~ [OJ J:. ~ it'""( &b 0 o (: tt ~.:: J: !J , L C D 0) /'\ '>' ~ 7 

-1 ~ ~ L- -r +:5t~ oJ=] 0 ~ ~~ r; tto OOik:¥67C:7'Ci}]{ ~ 9 0 (: ~ 7,)~~ ~ 0 0 ~~~7}': 

~Iii~ L- -rfJJffl9 o~iHi, iJ:7'C~JX 7 o 4 0±00J:.~.::=t::~LKIO)~·~iJ~·~/'\!Y 

- /i,)~~rot~ ttt::E~~£~JXM~-=~±A~ ttt::~~~lil~ir' L- -ewe~ tttdlmi:7'C~~-= J: 

!) :.fliJrot ~it Q (: ~ 7,)~~ ~ Q 0 ~j T' 2js:Jm{¥f.Bf:l O)~ilt['f§IJ '.::-:> v ~ '""( imBJI9 Q 7,)~, 2js:JiJ{ 

¥f.Bf:l~iJ:!l*S\J~nt!!'f§IJO)dJ.~.::~N/E~ tt0 't> O)~~i~v ~ (: ~ ~i §? ~ ~ 't> ~v ~0 

(0047] 

(~nt!!fUJ 

C~nt!!fU 1) 

¥67C*~ ~ L- '""( ¥6:7'C 1:::- ~ 7,)~ 4 5 0 n m 0 G a I n N -*"iJf* ~ ffl P tc o L E D 

7- '>' 7~i, ~W~ ittc:'-lJ-7 7 -1..Y£~J:J.:: TMG ( ~ !) :J. 7-JvfJ' !J r7 A) j:J:A, 

T M A ( ~ !) :J. 7-Jv 7 Jv ~ .;::. r7 A) j:J :A, ~* :11' :A lJ;z tf F-/'\ / ~ :11' :A ~ q:. -v !) 

7:11':7- ~~~.:mEL-, MOC VD$~~1t:11'!J r7 A;fdtif!flll-*"iJf*~~~ ito(: 

~ ~.:: J: !J ~rot~ ittc:o P'- /'\ / ~ :11':7- ~ L- '"""C S i H 4 ~ C P z M g ~, ~1:7] !J ti ;t 

0 (: ~ '.:: J: '? '""(N2I!JiJ~,~~::ff9 0~1t:11'!) r7 A-*"iJf*~ P2!YiJ~·~~::ff9 0~ 

1l:11' !J r7 A-*"iJf*~~rot l- P N:J'fif~~,Q)t~ itfco (~;8, P 2IY-*"iJf*~i, rot}Jt 

~400~0J:.~7,;::_-~~it'""(~Q 0 ) 

(0048) 

:c '>' + / :~n.:: J: !J P N ~-*"iJl*~OO~~:±l ~ ittc:i~, :7-/'\ '>' -7 !J / :~l~.:: J: !J ~ 

~;f_i~ .:Z.t't-f"t't~rot~ itf::o (: ') l- '""( tf:l*J::.i,)~'? fc:-*-iJf*r) ;I:f'-~A~ 7--{ :f 

7-1 /~ ij!Pf::{~, )11--:fJ~.:: J: !J :5tmJ ~ it¥67C*~ ~ l- '""( L E D7- '>''-/~~rot~ it 



Vizio EX1002 Page 0129

(0049) 

iN~ 'Y q::. L t.::~IUJ!Y !J- F 7 v-.A 0):5'GftffiH.: :h 'Y :1~=1r9 .Q 7 r'J / f-- • !J- Ft.: 

LED+'>' :t~.:r.~q::.~~f;IJI~'"""f!f'-1 ~/-:f' -1 / !fL f.::o LED+'>' :fO)~m*.i~ 

7 r'J / f-- • U - ~-& V' -1 / -T- · !J - F ~ , ~ ..Z. tL -r tL::&*j! '"""f 17 -1 --\7-~ / -:f' -1 

Y!fL~IB~im~JtX-::> ko 

(0050) 

~1J, 7;;-t f-.fv~-=t-t/A'*'7'C'f*~J:, Y, Gd, Ce0)~±~5G~~1t;~J;.~ 

l:t'"""f~tc~MLt.::~M~~~~'"""f~Vi:~itt.::o 2:tL~~!JX.L-c~t;tL.Q~Vi:~1t 

!lo/1 ~ , ~1t 7 Jv ~ .::=. r'J .A, ~1t:JJ !J r'J .A ~ ~ail L -c ~IEil J1iCt1 ~ 1~ .Q o 2: tL tc 7 7 

'>' 7 A~ L -c 7 'Y 1t7 /.:t.::=. r'J .A ~~l.Eil L 'Ltittrl!lltc~fillb, ~X\$ 1 4 0 0 ° C 0) 

i.'ffi.&il!lm'"""f 3 H~fm~!JX. L -c~!JX.Jlo ~i~t.::o ~!JX.Jlo ~::d<$'"""f~-Jv ~ Jv L -c, ~W 
, :5tlf4ft JiiZ~, ~~ tc ifil ~ im L -c ID!JX. ~ itt.:: o 

(0051) 

ID!JX.~ttt.:: (Y 1. 2 G do. g) A 1 3 01 2: C e'*'7'C1*8 O£J;.fr~, .:r.~q=:.~:fft 

Jj~ 1 0 0 £];_if~~ J:. < ~l.Eil L 'LA !} 7 - ~ ~ itt.:: o 2: 0) A !} 7 - ~ L E D 7- 'Y :1 

iJ~~ciil ~ ttt.:: 7 r'J / r- · !J- ~- J:.O) :h 'Y :ti*J tc~±A. ~ itt.::o ~±A.13t, 7 7t r- Jv ~ 

-=t- t /A '*'7'C1*7J~f5=1f ~ tL f.:: :fM J.l~ ~ 1 3 0 OC 1 ~ FJ:I '"""f ~J!1t ~ it f.:: o 2: 7 L -c L E 

D 7- '>' :1 J:. tc ~ ~ 1 2 0 1-1 0) 7 ;;t f-. Jv ~ _::f t /A '*'7'C'f*iJ~f5=1f ~ tL t.:: ::r - .::;- -1 / 

~lif~iJ~ID!JX. ~ tL t.:: o 1J:. :8, ::r - .::;- -1 / 7''ir~t.: ,J:, L E D + '>' :1 tc [ti] iJ>.-::> -c 7 7t f-. 

Jv~ _:t-t / A'*'7'C1*7J~1~ 1< tc$< L 'Ldb.Qo ..Z.O)~, ~ i; tc LED+'>' :1~7 7t 

r- Jv ~-=t-tY A'*'*1*~)11--fr~JII):1J, ::d<:5t&V'Jm1r:t:J:. ~·n, 1;1*:~19 .Q § EfJ'"""f-t- Jv 

Ffr~:ft ~ L -c:®7'C•f1:.:r.~q::.~fj-tJJ~~ID!JX.~ itt.::o -t-Jv Ffr~:ft,J:, u?l'J¥2!!!0)2!!!~ 

0) $ tc 7 7t r- Jv ~ -=t- t /A '*'*1*0) ::r - .::;- -1 / 7''if~iJ~ID!JX. ~ tL t:::. U - ~, 7 v- .A 

~t•A. L:®7'C·[1:.:r.~~q=:.:fMJJ~~~IEAi3t, 1 50 OC 5 H~tmtc-c~J!1t~ itt.::o 2: 7 L 

'LID!JX.~ ttt:::.ID't!f'-1 :;;t- F,J:, ID'C~~UlEOOiJ, t;:tJt~~9 .Q ~ 7 7t f-- Jv ~ -=t- t / 

A'*'7'C1*0)~-:f' -1- :h 7- tc J:. tJ $:k:fr~7J~~B-::> r£ < l!fB L -c ">.f.::o 

(0052) 

2: 7 L 'Li~ t;ttt:::. BB*iJ~ID'CDJF!I§t:J:.ID'C!f'-1 :;;t- ~- O)BBtJ~, Bi.'iii&, ~B 
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'f4.tl~H&~~U!ELJ-:o -t-:h.Z:h, EBL~ Cx = o. 3 o 2, y = o. 2 8 o) , '§. 

Uffi.&8 0 8 0 K, R a C-rn'E'f4.~~) = 8 7. 5 ~ -i&:ffi=ffY'*'7Cfft;:Jlip•[4_j\j~~ 

::iF L- t-:o 'i. k, 3'67t7C:$r'i 9. 5 1 m/ w ~ 8'§.m~]:[-<: db'? ko ~ t?:d;:ififf1*~J\ 

~~ ~ L- '"l~Uffi. 6 0 mAimm, ~Uffi. 2 0 mA:IH!m, 6 0 oc 9 0% R HT-<: 2 0 mA 

immO):fr~J\~~t;::f.>~r "'"l ~'*'7Ctfq;:~I:!IT 6W21tJ'iit~U ~ :h 91m'ffl'0)~'§.3'67't!f-1 

::;t- F ~ ~-op~~~f4.r;:~;Q~7J: P 2: ~ :Qtu~~,g-<: ~ t-:o 

(0053) 

Cl:t!~fU 1) 

7 ~ ~ Jv ~ ;f. t /A '*'*1* ~ ( Y 1 . 2 G d o. 8 ) A 1 3 0 1 2 : C e ;Q.,. i? ( Z n C 

d ) s : c u , A 1 ~ L- t-: ~j,:7H'i, ~tilEfiJ 1 ~ [OJ .iff r;: L- --c 3'67't !!' -1 ::;t- F O)MnX 

&diffl11*~J\~~~ir'? t-:o MnX~ :hf-=3'67't~'--f ::;t- ~-r'iimmrnit~, ~1JlE1§1J 1 ~ [O];ff 

8'§.*0)3£7't;Qtlf~1g ~ ;hf-:;Q~~'f)3t;Q~ffr;Q"'-:J f.::o 'i_ t-:, iffl11*~J\~~r;::f.>P'"l r'i, *J 1 

0 0 H~fm-<: tfj:1J;Q~-1{n r;: 7J: '? ko §'J51t;]]i{(lg ~MlJT L- t-:frfi*, '*'*ff;Q~~1t L- --c 1t \ 

(0054) 

2: tt r'i, 3'67t*"1'-0)3£7't7t ~ '*'*1* r;: rr:l!f 1..r --c P t-= * :5t ~ 1r "r'i ?1-fi~:t:i:Q"' t? ~ 

A L- t-=*:5J-t;: J: IJ 7C:5t1W L-'*'7Cfffrfi~ir~OOr;: ::r n -1 Flf\3£~~~ ~1JTtl:l L-51-iJt:Q~ 

~'§.r;:3£'§. 1..r r-: ~ 0) ~ ~ .:t t? :h6 0 

(0055) 

C~tilE'WU 2) 

LED+''/ -;f0)~1t!f7l1*1t~!f7ll-*"iJ1*~*1ilE19U 1 J: I)~ I n O)~ifJii ~j:~~ L-

3'67t 1:::"- !7 ~ 4 6 o n m ~ L- t-: 0 [O];fJr;: 7 ~ ~ Jv ~ ;f. t /A '*'*1* ~ L- --c ~tilEf§IJ 
1 J: IJ ~ad O)~if-=. ~t~~ 1..r t-:~j,?1-r'i~1i'tE191J 1 ~ roJ!fJr;: 1..r --c 3'67't~-_, ::;t- ~- ~ 

1 o o 11!!!!M,OXL-ififf1*~~~ir'? t-:o 
(0056) 

2: 7 L- '""(~ i?:hk 8'§.*;Q~3£7'tDJj\)~7J:ID\:;~'--f ::;t- ~- 0)'§.)3t,~, '§.Uffi.&, -rn''§. 

'f4.~~~~U!EL- ko -t-:h.Z:h, '§.&/~ Cx = o. 3 7 5, y = o. 3 7 o) , '§. 

Uffi.&4 4 0 0 K, R a C-rn''§.'f4.~~) = 8 6. O""<:db-:Jt-:0 ~ t?r;:ififf1*~J\~~r;::f.> 

P'"l r'i, MnX~ itf-=3'67't~'--f ::;t- F 1 0 0 11!!!!3f:t>J-<:ir'? t-:o ififff'*'f4.~J\~~JW0)7[;)3t 
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~ 1 0 0% ~ !.- 1 0 0 0 !F-fM¥!~:f~~c:i3~t ~~:BJ7'C&~~~ko ffift{~,~~J\~~:f~i> 

9 8. 8% '""(' &b 1J 4~,~~C~iJ~ld:: P 2: ~ iJ~~~l,'""(' ~ ko 

(0057] 

C~tftEf§U 3 ) 

7 7t ~Jv~ ;ft / A'E!r7'CW~ Y, G d, C e ®~±~::JC~~c1Jo;t S m~~::fr~ 

it (Yo. 3 9 G do. 57 Ceo. o 3 S mo. o 1) 3 A 1 501 z'E!r7'Cl*~ l.-tet.i:$1-·li, ~tftEf§U 

1 ~fOJ~lHC!.-'l¥V'C!i'-17t- ~-~ 1 0 011!!11~$:!.-ko 2:®¥V'C!/'-17t- F~ 1 3 

o oc ®rmi.'i! ~~c:i3P'lJ~ff~ i:t-c t>~tftE{§IJ 1 ®~7'C!t'-17t- F ~ tt•~t- -c ~:BJW! 
&4~·~iJ~ 8 % F:f ~>~:!if'""(' &b '? teo 

(0058] 

C~tftEf§U 4 ) 

2js:jJ[~Bf.I®¥V'C!/'-17t- F~~ 5 ®:!lD <LED*~~® 1 ~'""f&b~T'-1 A :tv 

-1 ~cfiJfflt- ko ~tftEf§U 1 ~ fOJ~lHc !.- -c~ffl<;~ itte~!t'-17t- F ~~[OJ/'\ ::9- / ~ 

jf;$;~ ittet 7 ~ ''/ !7 A£ifJXJ::Jc, 1 6 X 1 6 ®~ ~ U "/ !7 Alf\~C~ciil ~it teo 

£~JX~¥V'C!t'-17t- F ~ ri§I1F' /!/-~~~iii~ ffllt"'l /' / !t'M~t~ir'? teo 'IX 

~c 7 ,;:r. /- Jvlftf.llj~c J: '? -c~,QX;~ ;htegf* 5 0 4 pg1'i~tc~ciil LI!!!IJE~ it teo J!l7'C 

1'i~~;f 50 5 ri, g{:f~ -1*$:~~ i:t'l&b~o ¥V'C!t'-17t- F®:5t)lffi)1'i~~~P-cg 

f;f, ¥V'C!t'-17t- F, £~JX&V'J!l7'C1'i~~;f®~1'i~~ ~ y· _){ / ~ ~c J: IJ ~1~!JC~'§.t

te Y U ::r / ::f 1.>. 4 o 6 rc J: '? -c Jt:tll! ~ it tc 0 .:z- <1:> :(~, 1Jri.'i!, 7 2 IF-f M '""f Y U ::r / 

::f 1.>. ~0!1t.~ it LED*~~~~$;~ it-teo 2: ®LED*~~~, AJJ~ ;h~* 

~7-::9 ~-H~If}tc~[:t,"t~ it~ RAM (Rand om, A c c e s s, Memo 

r y) ,&O'RAM~C~c'f-"i~;h~7-::9iJ~t?:>~!i·-17t- ~-~p!f}E®Bf.I~~~CJ~ff 

~it~ t-= &?®~~1§~~ml[9 ~ ~~tUW§~~ ~~tUW§~®:±:1J1§~'""f A -1 

'';/ + / y· ~ n -c ~ !1' -1 7t- F ~ ,~ff ~ it~ ~- 7 -1 /'\- ~ ~11m ;t te c P u <1:> ~OCI:IJ 

*~~- ~m~lfJ~cflMC~i:t'l L E D*~~iil~;f'l§ffl<;t-teo L E D*:5F~~~OCI:1J 

~i:te~LED*~~iii~L-'lU~'""f~~2:~~~~l-ko 

(0059] 

(~Bf.l ®~:IJ:WJ 

::¥1Jf~Bf.l®:f'l$:~ 9 ~-:: ~ ~c J: IJ rm:±:1J®~1t.~*1tE1~-¥~1*®¥V't~-=f ~ 
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, RE3 (Al, Ga) s01z: Ce'Eff761*~- ~fJJ.fflt-t.:9£7'6Jt''-17t-P'~9G 

-:: ~ t.: J: t:J fo:H~fmr.:D~i&~O)fJ!.ffl '.:;B-v ~-c B¥£7't:tl1r¥:n~r.:Dv~¥£7't!f'-17t- F ~ 9 

G -:: ~ n~e: ~ G 0 ~ t> '-=, 1'gfJf'f'!. ~~m1J1t, 1 J\!f'11t ~ G t.: ~J:~M!& 0) OJ~'f'!. t:J:. 

~··11&~~1£*, ~~~~~t.:*JfO)ftt!J.:Y~Bf] ~ !.- -c~t~'/J:..ffl~~!m < 2: ~ 

n~e: ~ G 0 ~ t~, s ~~J:Atm 0) E! -r:fo:~tm:t.t~~9 G ~-Et'-= ~J:wlJ1JJXn~j---t:J:. < E! '-= ~ 

!.- P9£7'6!/'47t- F ~ 9 G 2: ~ ;Q~(}: ~ G 0 

(0060) 

~~'.:, *miJ[¥£Bf] O)~jf<KJJf 1 '.: ~cJf&O)fl§pX; ~ 9 G 2: ~ '.: J: t:J !%"&, ffi:H~fb, 0){9! 

.ffl '.:;B-v ~ -c '8 ~9:h, 9£7'67'6$0)11\; Tn~l.i~ -c j-''/J:.v ~ 8~-%n~¥67'60JF!~'IJ:.9£7'6Y 

-1 ::;t- P' '/J:. ~''ft 4" 0)9£7'6 !f' -171""- F ~ 9 G -:: ~ n~C: ~ Go 

(0061] 

*I.R?FeBF.I 0) ~1f<KJJf 2 O);ft'ij$; ~ 9 G -:: ~ '.: J: t:J , r.:D~iBL ffi:~tm O)fJ!.ffl '.:;I:> v ~ -c 

B~9:h, 9£7't76$0)11\;Tn~l.i~-c j-''/J:.v ~9£7't!f'-17t- F'IJ:. ~·ft 4" 0)9£7'6Jt''-17t 

- F ~ 9 G 2: ~ n~C: ~ G 2: ~ '.: 1Jo Jt -c, 9£7'6 !f' -1 7t- P' ~ 1l~Jii:ffl !.- -c ~c!ill- t~ 

~-Et,.:;BP-c -tffl!.7'J0)¥£7't!f'-1 ::;t- Fn~ G 0)*'-= J: t:J 'Eff7twn~m1J~ ~ tt~kfJ.t~ff 

~ :hG 2: ~ ~ ~11::. ~it G 2: ~ n~C: ~Go ~ t~, LED+'>' :1 §{f0)9£7't<tJ> i; ~'Eff 

7twt-= J: t:J :5Hrt9 G-:: ~ n~e: ~ G t~ l5b J: t:J :f:5J~t:J:.9£7'67t~if9 G¥£7't!f'-17t- P' 

~ 9 G 2: ~ ;Q~(}: ~ G 0 

(0062] 

*IJt?FeBF.I O)~jf<KJJf 3 O)fl§,QX; ~ 9 G 2: ~ '.: J: t:J , J: t:J M!&mf¥'[1: O)j-''/J:. v ~9£7'6 !f' 

47t- P' ~ 9 G-:: ~ n~C: ~Go 

(0063] 

*IJ[¥6Bf]O)~jf<KJJf 4 O)fl§,QX; ~ 9 G 2: ~ '.: J: t:J, 1t·~«13t1iffiC:r.:D*wif.HI'IJ:. LED* 

Jf~[il~:f_!~~"&'.: J:-:::> -c~<D- i; O)j-''/J:.P L E D*7)':~[il~ 9 G 2: ~ n~C:~ Go 

(0064] 

([R][IijO)fm$.'/J:.mlBf.l] 

([R] 1 ) 

[R] 1 ~J:, *IJt?FeBF.I 0)9£7'6 !f' -1 ::;t- F 0) ~:a; «1 ~00 [R] C: db G o 

([R] 2) 
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[R] 2 ~J:, *J1!J{¥£BJ=j OJfmOJ~~t-{ :;t- ~, OJJf~~lf}WfmJ[R]'""f db 0 o 

([R] 3 ] 

[R] 3 ~J:, =*J1!Jf¥£Bt]OJ~-!/'-1 :;t- F OJ~A""'7 ~ JvOJ-{gtj ~::iF L- tc.[Kl'""f;!b 0 

([R] 4] 

[R] 4 (A) ~J:, =*D¥£Bt] 'c {9!Jtl ~ t1 0 7 ::.t ~ Jv ~ -* t /A 'EMf:l't¢ OJ u& !JXA""' 7 

~JvOJ-{gtJ~~L-, [R]4 (B) ~J:, =*D¥£Bt]'c19!JtJ~t107:-t ~Jv~-*t/A'EMf 

:l't'f*OJ~A ""'7 ~ JvOJ-{gtJ ~~ L- tc.[Kl'""f<ib 0 0 

([R] 5] 

[R] 5 ~J:, *J1!J{9'£Bt}OJ~-!/--{:;t- F~ffl-Ptc. L E D*~~[i~OJ~~[R]'""f;!b.Qo 

([R] 6] 

[R] 6 ~J:, [R] 5 'CJtlPI?tl-0 L E D*::iF~[iiOJ/'n ''/ 7[R]'""fdb0o 

([R] 7] 

[R] 7 ~J:, =*D¥£Bt]OJ~:7''-1 :;t- F~ ffltt ~tdJUOJ L E D*~~[i~OJ~~[R]'""f;!b 

Qo 

(M~OJ~Bt}] 

1 o 1 , 7 o 1 · · · 7 :;r ~ Jv ~ -* t /A iJ~~if ~ tL tc. ::::r - -r -1 / :7''-i'i~ 

102, 202, 702 · · · LED-1--,'/7 

1 o 3 , 2 o 3 . . . J.Jm·f4.ry --r .y-

1 o 4 · · · ::e-Jv ~'-i'i~if;f 

1 o 5 · · · "?Q/~ · !J-F 

1 o 6 · · · -1 /-T- · !J- F 

2 o 1 · · · 7:-t ~Jv~-*t/AiJ~~if~tttc.t--Jv~'-i'i~if;f 

2 0 4 ... ~1* 

2 o 5 · · • ~f::~q-=~~t t:>tttc.mti 

5o 1 · · · ~-!1'-1 :;t- F 

50 4 ... ~1* 

5 o 5 · · · il17C1iMt 
5 0 6 . . . Jtj:Jlt_;f;f 
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7 0 3 . . . ~Wi!JY£if& 

7 0 4 . . . iJ7'tif& 

7 0 5 ~ 7 0 7 . . . JXJJrtif~:;f;f 

7 o 6 · · · ~ttL~- I--
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([R] 2] 
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([R] 3 ] 
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0)1Jo~:!!7:J:. ~· rmi.'ii'r.~.: B ~ i? ~ tt~ 0 ~ i? ~-=- ~~1m:JJ:~JN:Ef\J~.:tfJ.IIj(if- A ~.:fl5(1lf 

~ tt -c~J:v -.~ B 0)0))1-ji~~:tin" t> O);i<j}O)JltA'I:J:. ~·~~~-=~ <:'-:: ~ ~- ~miF-f 

~-=ff~ t- t.=:i<7t~'Jl::@t.:AA*9 ~-:: ~ ~J:l: ~ '/J:.v -.0 'E!r:l'Cw~.: J: '"? -c ~J:, -:: 0) J: 7 

7:J:.:i<:5ttJ~~7C*-=f7J" i? O)rWJ.:r..-:?-Jv::¥-:l'C~~:!!t.: J: '"? -r'E!r:l'C'f*~f{ 0)~1t.~1JE31t9 

~~-3-B db ~0 ~ t-=, -17t /'i'!O)if~*~~-=~ '"? -c ~J:+ ''/ 7:llif~'""f~J:rnt~m11q.: 

J: ~~itki1J~~,:: l-, -§.~7J~~1t.9~tiJFit'I'!7J~db~o L-t.=tJ~'"?-c, =*mt.R~BJHJ: 

J:.~c~:l~~M~ L-, Jf)1-0)'(tJfJR~'/J:. ~·~.::l3v -.-c B J: ~ ~!F-fFdL ~7'C$0)1,&T~ 

-§.9:h7J~;f:i&9-cj,-7:J:. < R G B O)~}J)t:5t~rm~iBn.:~tiJi'J~'/J:.~~lil~t~itt9 

~ 2: ~ ~ El Ef\J ~ 9 ~0 

(0009] 

(~:l~~M~9 ~ t.=&90)*~] 

=*mlJt~BJHJ:, ~fj 7J~~1t.:# lJ t7 .b.#dt.-3-~-*-tJ1*=l: db~ L E D + ''/ 7 ~, ~~ 

L E D + ''/ 7"/J" i? O)~:l'CO)j-'7:1:. < ~ B ~ji~~ 11,&l[R L-~~~~ L- -c ~9 ~ 7 ;;t 1--

Jv ~ .:?- t /A 'Eff:l'CW ~ , ~ if9 ~~~[ill: db'"? -c, JW~c L E D + ''/ 7 0) --=E.~ 

1:::-::7 tJ~ 4 0 0 n miJ" i? 5 3 0 n m pg "<:db~ ~ ~,.:, !W~c 7 ;;t 1-- Jv ~ .:?- t /A 'Eff 

:l'Ci*tJ~Y 3 (A 1 , G a) 50 1 2 : C e "<:db~ m- 1 O)'Eff:l'CW ~, R E 3 A 1 50 1 2 : 

c e "<:db'"? --cm-1 O)'Eff:l'Cf*O)--=E~i&:~J: ~ B~~~'!JtU,.:--=E~~~tJ~db~m- 2 

O)'Eff:l'CW ~"<:db~ ~~[ill: db~ o ( 1§ L-, R E ~J:, Y, G d , L an" i? ~:JR ~ 

;(L~j,''/J:. < ~ B~ft'""fdb~o ) 

(0 0 1 0] 

~ k, ~fj7J~~1t.:JJ l) t7 .b.~1t.-3-~-*"tlW"<:db~ L E D-7- 'Y 7 ~- ~~LED 

+ 'Y 7"/J" i? O)~O)j-'7:1:. < ~ 't ~ji~~ u,&l[R L-~~~~ L- -c ~9 ~ 7 ;;t r- Jv ~ .:?

t /A 'Eff:l'CW ~ , ~ if9 ~~~[ill: db '"? -c, JW~c L E D + ''/ 7 0) --=E.~ 1:::- ::7 

tJ~ 4 o o n miJ" i? 5 3 o n m pg "<:db~ ~ ~~-=- !W~c 7 ;;t 1-- Jv ~ .:?- t /A 'E!r:l'Ci*rJ: 
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Y 3 A 1 50 1 2 : C e 0)-=E_~~*J: ~ 't*-R~*1JtUf;:-=E.~~*i,J~db~ Y 3 (A 1 

• G a) 501 2 : C e ~ Y 3 A 1 501 2 : C e 0)3::_~-Jit~*J: ~ 't*~*11'tUf;:-=E.~ 

7C~*i,)~db~ R E 3 A 1 50 1 2 : C e '"<:db ~~~!il'""fdb~o 

1!.! C, R E ~i, Y. G d. La 7,)~ I?~:Jf{~ tt~:Jr'/J: < ~ 't ~fl'""fdb ~o 
( 0 0 1 1 ] 

~I? f;:, LED+'>' :17,)~ I? O)~t;: J: ~ JjJ1J~~ tt '"C'E!r7C~~T ~ 7 ::;t 1---Jv~ .t-

t / _A.'Eff7'Ci*i,J~151f~ :ht-:'Eff7C1*fi ~ftC '""C7C$1fJt;:ft~~ :ht-: LED+'>' :1 ~ 

, iW't'[~}.J7C:fJX ~ ~1fT~ 00~7C~'""f db-::> -c, ffi]~c L E D + '>' :1 O)~Jj 7,)~ 4 0 

0 n mi,J~ I? 5 3 0 n m 1*J t;:-=E.~~* ~1fT~ ~1t:11' U i'J J.>.#dt-3-!lo/J-*-iJ.i*'""f db 

~- ffiJ~c7::;tf--.Jv~.:t-t/_A.'Eff7'Ci*i,J~Y 3 (Al. Ga) 5 0 12 : Ce'""fdb~-m-1 

O)'Eff7C1* ~, R E 3 A 1 5 0 1 2 : C e '"<:db -::> '"C ffiJ~cm- 1 O)'Eff7'Cf*O) 3::.~~* J: ~ 

't *~*1J{IH;:-=E~~St~i,J~db ~ m- 2 O)'Eff7G1* ~'"<:db~ 00~7'C~'""f db~ o C 1!.! c, 
R E ti, Y. G d. La 7,)~ I?~:Jf{ ~ :h~:Jr'/J: < ~ 't ~ft'"CdbGo ) 

(0 0 1 2] 

~I? t;: 'i. k, iW't't1:iJ7C:fljO)ftffi)rnJO)j,'/J: < ~ -t~ff!iiPJft;: LED+'>' :1i,J~7C$1fJ 

t;:ft~~ ;h '"C :8 ~, ffiJ~ciJ7'C~)XO)-=E_rnJO)P9;hi,J~~)Jt;:, ffiJ~cL ED+'>' :1 0)~ 

7Ct;: J: ~ Ji11J~~ tt -c'E!r7'C~~T ~ 7 ::;t r- Jv~ .t-t / _A.'Eff7'Ci*i,J~151f~ ttt-:'E!r7Cti~ 

~t~i:fT ~00~7C~'""fdb-::> '""C, ffiJ~cL ED+'>' :fO)~Jji,J~4 0 0 n mi,J~t? 53 

on mi*J t;:-=E.~~&:*~1fT ~~1t7J U i'J J.>.#dt-3-!lo/J-*-iJ.i*'""fdb ~, ffiJ~c7 ::;t 1---

Jv ~ .:;f- t /_A 'Eff7Ci*i,J~ Y 3 (A 1 • G a ) 5 0 1 2 : C e '"<:db G m- 1 O)'Eff7Ci* ~ , R 

E 3 A 1 50 1 2 : C e '"<:db-::> -cffiJ-m- 1 O)'Eff7'Ci*O)-=E_~~*J: ~ 't *~*1JtUt;:-=E.~ 

7C~*i,)~db ~ m- 2 O)'Eff7Cf* ~'"<:db~ 00~7Ci)]t'""f db~ o ( 1!.! C, R E ti, Y. G d 

, L a 7,)~ I? ~tR ~ :h~ :Jr'/J: < ~ 't ~ft'""f db~ o ) 

(0013] 

'i. t-:, ~ i'J / 1--- • U- F 0):-JJ '>' :ti*J t;:Mcl!l~ itt-: LED+'>' :1 ~, ~~LED+ 

'>' :1 ~J;Jm·t1: ry ~ ..Y- ~ fflv~-cmmlfJt;:ft~~ itt-:~ /7-- · U- F ~, ffiJ~c:-JJ 

'>' :11*] t;: JCtll! ~ itt-: ::::r - 7- 1' / :7''ti~~t ~ , ~"t ::::r - 7- 1' / :7''ti~~t, L E D + '>' :1, 

J;Jm·t1:? ~ ..Y-&~~ i'J / 1--- • U- F ~ ~ Y-J-- · U- P' O)jr'/J: < ~ 't ~ti~~fB<: 
~T ~ :::c--Jv Fti~~;t ~, ~1fT~~!/-~ ::;t- F'""fdb-::> -c, ffiJ~cL ED+'>' :17,)~ 
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~1t:fJlJ t7A*1~!1frlF¥~1*l:db~~ Ji"Jffil~c:=r-7---r /:?''~~:fttJ~5ff1 0)7;;t 1'-

Jv ~ .:?- t /A 'Eb7'tl*:l: db G Y 3 (A 1 , G a ) 5 0 1 2 : C e .!:: ~ R E 3 A 1 5 0 1 2 : 

c e l:db-::;~ -cffil~c5ff1 O)'EMf:7'[:1*0)3::.~~~J: ~ Bffi:~-K'IWHc:3::.~~-K~=if9 

G5ff 2 O)'EMf:7'tl*:l:dbG R E 3 A 1 50 1 2 : C e.!:: ~=if9 G:J:fV't'l1:l.ftfJ!l'""fdbG~!1' 

-1 :;t- ~'l: B db Go ( 1.§ l..-~ R E r'i~ Y, G d, L an" ~~:JR ~ :hGj,'/J: < .!:: B 

~fJ['""fdbGo ) 

(0014) 

(~BJj 0)~1il[O)t_ltf~) 

21s:D~BJJ~r'i~ ll 1< O)~~~O)*fi*~ tiJ:mYG:t~~c::8~t G:7't:c.t-Jv:¥-7J~lt!~Ef\Jra:, 

1t" L E D + ''/ :17J'- ~ 0)~:7'[: ~ 7 ;;t 1'- Jv ~ .:?- t /A 'Eb7'tl*:~c: J:-::;~ -c ~*B& V'$ 

*BrC:B~~~itG~~(!I~c::f:)P""C~ 4~/E0)¥-~1*&V''Eb:7'tl*~~:JR9 G (:.!:: 

~c J: ~ r.Drf&~ ffi:B~fmO)itffi!F-f~c:8~t G7't~1P¥ili: T --?B9:h~ I~Jit!:.'""f ~ G (: .!:: ~ 

~I±\ L.-2js:J!J{~BJj ~ JVt9~C:~ "? ko 

(0 0 1 5) 

.I.W'b~ ~7'6!1'-1 :;t- ~'~cfflP ~ :hG 7 ;;t f- Jv ~ ;?- t / A'Eb7't1*.!:: l- ""( r'i~ 

1 . iliff:7't•f1: ~.:: Bf:h -c P G (: .!:: tJ~~:sft ~ :h Go 4~ ~.:: ~ ;f~ 1< IJ: r.D :c.:?- Jv :¥ -:7't7J~Y~Jli 

~ :hG rntJli B :7'6/J: ~iJ" ~ffi:B~fmiliff ;t G&.,~iJ~db Go ~ t~~ ~!1'-1 /t- F.!:: L- -c 
itffl9 G:I~J}Et-f'i¥-~1*~*-=f/J: .!::·O)mt!Jv~:l:~iJ" ~ ~!}i1t{Jt-f~ :hG t~ l1J~c: (E e) 

= 3 W · c m- 2 .1-j_[Jc: B &~~!iiY~Jli~!ii&tc B iliff ;t G &.,~iJ~db Go 2. ~*-=f.!:: 

O)~ff:.B~f1Jffl9 G kl1J~~*ll:r'i/J: < ~~*~l:~1J$J: < ~9 G (: .!::o 3. 

~ff:.B~~M L- -c~B*&V'$B*0)7ttJ~ra:,)f'f&~c~tiJFi~IJ: (:.!:: o 4. ~~~~:tl 

T --?~*-=F-Jltf'1j~c: J!licl!l ~ :h G k l1J iliii&4~·14.7J~ ~?if l: db G (: .!:: o 5 . Bf)ijj tJ~~Jirot 

~v"r'i~B*&V'$B*O)'EMf:7'[:1*0)~ff:.-Ellt'""f~~Ef\Jrc~;t 6:hG (:.!:: 0 6. ~ 

:7't~!iiO)fJJffl~:ttrcJIG t -cilifff~·I1:7J~db G (:.!:: IJ: .!::. 0)4~~~=1f9 G (: .!:: tJ~:sftl1J ~ :h 

Go 

(0 0 1 6) 

(: :h ~ 0)~:14~if.illt~9B 0).!:: L- -c21s:JD:~BJJr'i~ ~*-=F.!:: L- -c~:7'tfircra:,:c.t

Jv:¥- f{ / ~-:¥ -v ''/ :1~=1r9 G~1t7J lJ t7 -A*1t-Et!lo//¥-~1**-=f~ ~ 7 ?t r- Jv ~ 

.:?- t /A 'Eb7't1*.!:: l- ""C Y 3 (A 1 , G a ) 5 0 1 2 : C e 'EMf:7't1* & V' R E 3 (A 1 , 
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Ga) 5012: Ce~7Cf* (1!_!1_..,~ REr"i~ Y, Gd, LaiO~e?~:JR~tl,~~'/J: 

< ~ ~ ~tt'""fJb~o ) ~ ffl P~o 2: tl,'C J: &J 9"B'G*-=f;O~ I? :fi)(tfj ~ tl,f_:tiJ:fJb'C:I:~'C 

:8 ~t ~ r.B :c-*-Jv ~ -7t ~ ~B~fm:iiff'1j'""f r.BJ'r'iBrtc¥~!rt L- t-: ~it~~~~~:ti. <1){9!ffl T 

'c:JsP--c ~9"B'Geur)e9tt~9"B't:Yr"f&Vf)i& TiO~:fi&9--c ~'/J: Pr.B~i&'c R a B <1)3'£ 

7'C}lX;fl'~if9 ~9"B'G~(il~ 9 ~ (: ~ ;Q~'""(' ~ ~ ~ vr)'""('Jb~o 

(0 0 1 7] 

J:!f*S\J!J:9"B'G~!ii<1)~1§U ~ L- '"l ~ + "/ 7 !7 -17 LED ~[R11 'C7F9o + "/ 7 !7 

-17L ED Vf)~f*pg 'c~1t.:JJ I} rJ .A*-*"iJ#~ fflv~t-: L EDT-"/ 7~:c~~~lft 

Jj~/J: ~· ~ ffl P '"l I!!!IJ:E ~ it'"l ;!b ~ o J.Jm•P=i: 17 -1.Y- ~ L- '"l ~~l1 0 3 ~ L E D + '>' 

71 o 2 Vf)~~~~f*'c~~t e?ttt-:~m;t~ 1 o s ~ 'c-t-tt-f'ttm~S\J'c:ffl~~ 

it '"l Jb ~ o ~~%<1) 7 ;t !-- Jv ~ -*" t /A ~7tf* ~ l- '"l Y 3 (A 1 , G a ) 5 0 1 2 : 

Ce~7Cf*~~f-:$e*<1)7;t I--Jv~-*"tYA~7C1*~L-'"lRE3A 15012: C 

e~7Cf* (1!.!L-~ REr"i~ Y, G d, L aiO~e?~:JR~tl,~~'/J: < ~ ~~tt'""f&b~ 

0 ) ~771JJvlftJ.I~4ttc~EE:.itn~~ittc~O)~LED+"/7~ J.Jm·P=ttJ-1.Y-IJ: 

~·~~~~f,G1J7J:~·;O~t?1*~19~::c-;v F~~~t 1 o 1 ~ L---c:f:)J~,cliJ!1t.~nX;~it~ 

0 -:: <1) J: 7 /J:9"B'G~Iil'cm1J~*~~ it~-::~ 'c J: '? --c LED+"/ 7~9"B'G~ it 

~ 0 LED+"/ 7;0~ t? VT)~e*<1)9"B't ~ ~ ..z- 0)9"B't'c J: '? --c DiiJJI:Q ~ ttt-=~~%& 

~$~%~ -t- tt-f'ttr.B~i&,c9"B'GtiJI'J~/J: 2 ti~t:1J:::. <1) 7 ;t 1-- Jv ~ -*" t /A ~7t1* 

;0~ t? <1)9"B't7't ~ <1) ~EE:. etc J: ~ El e*~J: ~· i0~¥V't tiJ i'J~ tJ: 9"B't~ Iii <1) ~1§U '""f &b ~ 9"B'G 

!l-17t- F ~ 9 ~ 2: ~ ;Q~'""f ~ ~0 t:1T~ ::¥1Jf¥£BY:I Vf);t•nX;~~~::ttc'":J P'"l~:f::J£9 ~ 0 

(0 0 1 8] 

(~7Cf*) 

:L$:JJ{¥£Bjj 'C ffl v ~ I? t1 ~ 7 ;t !-- Jv ~ -*" t /:A ~7Cf* ~ l- '"l ri~ -*-iJf*9"B'Gfi ;0~ I? 

¥V't ~ t1 tc tiJ::fJD'C~~~l '""f JjJ1JJI:Q ~ tt--c 9"B'G9 ~ 7 ;t 1-- Jv ~ -*" t /A ~7t1* ~ v ~ 

7 0 7 ;1- r- Jv ~ *-t / A~7t1*~ L- --c$~%iO~r.B~i&tc9"B'GtiJI'J~/J:~7Cf*~ ~e 

*iO~r.B~i&,c9"B'GtiJI'J~/J:~7Cf*~ ~fflP~o J:!f*S\JIJ:7 ;t 1--Jv~ -*"t/A~7t1* 

~ L- '"l 'i~ $~%;0~ R E 3 A 1 5 0 1 2 : C e ~7Cf* ( 1!.! L- ~ R E ri~ Y, G d , L 

aiO~e?~:JR~tl,~~'IJ:< ~~~tt) '""f&b~~ ~~%iO~Y3 (A 1, Ga) 5012: 

C e ~7Cf*'""f&b~o ~1t.:JJ I} rJ .A*1t.it!lo/F¥·J.J1*~ fflv ~tc LED+'>' 7;0~ t?9"B't 
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L- t:::. ~e*O):l'C ~, ~ ::r -1 - tJ 7-tJ~~e -e ~ ~ 7 ::-t r- Jv ~ -* t Y A 'E!r:l'Ci*tJ~ b 

¥67'6T~~e*&~#e*0)7C~, ~~lEe*~~ it~~ se*0)¥67te*~~fr 

7 2: ~ tJ~-<: ~ ~ 0 ¥67't~iilli 2: O)~JEe ~~~ ~it~ t~ l5b ~c 7 ::-t r- Jv ~ -* t Y A 'E!r 

:l'Cf*O)~f*-? /'\JV:7 ~ff'fiJ~-?~-=f$ ~c~::fr~ it LED+''/ :ttJ~ b O):l'CtJ~~T ~ 

f¥& ~c ~ < ~Wt ~ itt~ P' '>' I-- il\ 0) '8 0)-? fiik: '8 0) ~ ~·JiB~ ~c ]I() ~ -c fl 4 fflP ~ 2: 

~ tJ~-<: ~ ~0 7 ::-t r- Jv ~..t-tY A'E!r:l'Ci*~ff1iJ~~ ~· ~ O)Jt$-?~;fJJ, Jt::tJl!J;. ~ff! 

4~~T ~ 2: ~ &~¥676*-=f0)¥676~*~3W:JRT ~ 2: ~ ~c J: &J se~~llbmf3J<e 

~ ~--ft~O)e~~t~lit ~it~ 2: ~ tJ~-e ~ ~0 

(0019] 

2: 0) J: 7 ~, 7 ::-t r- Jv ~ -* t Y A 'E!r:l'Cf*O) ::5t;fJJ ~i, 7 ::-t r- Jv ~ -* t Y A 'E!r:l'Ci* 

~~1fT~ 1'i~:f;t ~Wti.'i!&, fti&-? 7 ::;t I-- Jv ~ ..?- t /A 'E!r:l'Cf*O)~il\, fil.&::5t;fJJ 

~ ~· ~ ~~ ~ it~ 2: ~ tc J: -:::> -c fl 4 ~Wt ~ it~ 2: ~ tJ~l: ~ ~ 0 1..- t~ tJ~-:::> -c, fl!ffl 

*1t~ ~·~c J: &J 'E!r:l'Cf*0)::5};fp~&~, fl 43W:JRT ~ 2: ~ tJ~l:~ ~0 

(0020] 

2js:JD:¥6Bfl 0) 7 ::;t r- Jv ~ ..?- t /A 'E!r:l'Ci* ~19!ffl T ~ ~ , t&JftY~& ~ l- -c ( E e ) 

= 3 W · c m- 2 t-jJ::. 1 0 W · c m- 2 t-.1T 0) LED+''/ 7 ~ :fflT ~QX;P~iJ!i:ffll- -c 
~l:iil~ ttt~~-3-tc:B-v ~-c '8 r.:D~1J$tc+::5t~ffiff:l'C'I't ~1fT ~~~til~ T ~ 2: ~ tJ~ 

1:~~0 

(0021] 

2js:JIJf¥6BfltcfflP b tt~ ~~%tJ~¥67'ttiJFi~ld':m- 1 0) 7 ::-t r- Jv ~ ..?- t / A'E!r:l'Ci*~i 

, -J:J-..t- ''/ I--l'PJmO)f:::.llb, ~t!, 7'C&~:ic::5ttc~~ <, LKI4 (A) O)'**'O){§tlO)tm < 
Jjj1J~A A;. :7 r- JvO) 1:::- :7 tJ~ 4 5 o n m MJ!Itc ~ it~ 2: ~ tJ~c ~ ~ 0 ~ t~, ¥6:7'6 1::: 

-:7 B LKI4 (B) O)'*~j.O){§IjO)po < 5 1 0 n m1-1J!ftc~ &) 7 0 0 n m ~ -<:116~ i11 

< :ln- P' ~¥67'6A A;. :7 r- Jv ~1~~ 0 - 1J, #e*tJ~~tiJ Fi~~m- 2 0) 7 ::-t r- Jv 

~ -* t Y A 'E!r:l'C1* t> , -J:J- -* ''/ r- mm-c ~ &J ~t!- :l'C& ~ :ic::5t tc ~~ < , LKI4 c A) 

O)~*IO){§tjO):!JD<Jjj1J~AA;.:7 l--JvO)l:::-:7iJ~4 5o nm1-1J!Itc~it~2: ~tJ~c~ 

~o ~t~, ¥67'tl:::-:7'8LKI4 (B) O)~~j.O){§IjO):!JD< 6 0 0 nm#JL[tc~&J 7 5 

0 nm~-<:1/i!i~ijl < :ln- F~~AA;.:7 l--Jv~t~~o 

(0022] 
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j:J- :'+ ''/ f-llilm~t~-::J t-: Y A G'Eff7t1*0)*Ji$;0) pg, A 1 0)~1i~~ G a '"""f!ii~T 

~2: ~'"""f¥6:7'Ci/5(ffi:i,J~~i&:ffi:~.:~7 !-- C, ~t-:mffl<;O)Y0)~1i~~G d&tr/)(JJ:L 

a '"""fiii~T ~.:: ~ '"t', ¥6:7'C~&:ffi:i,J~~~&:ffi:"""~7 I--T ~0 A 1 0)0 a -A..O)[il~f'i, 

¥67'G~1J$ ~ ¥67C~&:ffi: ~ :WM C '"l G a : A 1 = 1 : 1 i,J>. I? 4 : 6 i,J~1jf ~ C 1t '>.0 [OJ :if~ 

~.:, Y 0)~1i~~ G d &tr / )Zf'i L a '"""f!ii~T ~ 2: ~ f'i, Y : G d &tr / )Zf'i La 

= 9 : 1 t,)>. I? 1 : 9 '"""f (b IJ , J: IJ 1jf ~ 1.., < f'i, Y : G d & tr / )(J'i L a = 2 : 3 

t,)>. '? 1 : 4 '"""f(b~o [il~t,)~ 6 ilru*if;iij'""('~J:, ~'E,QX;j}i,J~*~ < ~'E,QX;j}i,J~j,'~ < ~ 
~0 ~ t-:, s ilru.l-:ll:.'"""ff'i, ~ijffl<;7}i,J~:t:!rf;t~ 't> O)O)W'f&i,J~~MLt.:ill;T--9 ~0 

(0023] 

2: 0) J: ') ~ 7 ;;t !-- Jv ~ :'+ t Y A 'Eff7G{:f~'i, Y, G d , C e , L a , A 1 & tr G 

a 0) I!Rf-l ~ C '"l~1t!lo/J, )Zf'irW.tiffi'r. '"""f~J;b ~-=~1t!lo/J~.: ~ ~ 1tit!lo/l ~~ffl C, -t-tl I? 

~1t~J;.~ffillt'"""f+7t~.:~ftit C '"l I!Rf-l~~~o )(J'i, Y, G d, C e, L a O)w± 

m5C*~1t~J;.~tt'"""f~~-=mtw c t-=mM*~~~'"""f~rr. c t-= 't> 0) ~~$: c --c~ t:> 

tt ~ ~Vt:~1t!lo/J ~ , ~1t 7 Jv ~ :=- r'J l:>., ~1t::l1' IJ r'J l:>. ~ ~~!tit t, --c ~l.tit I!Rf-l ~ i~ 

~o 2: ;h~.: 7 7 ''/ !7 A~ C '"l 7 ''/ 1t7 Y-t:=- rJ l:>.1!fj.O) 7 "/ 1t!lo/J~)jjijJ;~ftit C '"l:tit 

:tri!II~-= ~fi&J, g;gm* 1 3 5 o ,....._, 1 4 5 o 0 c O)iffii&:iTII.m'"""f 2 ,....._, 51F.ftm~rot c --c ~$: 

Jlo~~, £R~.:~$:J1o~7.k*'"""f~-Jv~JvC'Z, mw, 7tli'4fL !fil:~, ~i~~.:[fP~im 

T.:: ~ '"""fi~~ .:: ~ i,J~'"""f ~ ~ o 

(0024] 

(LED-f-,y71 0 2, 2 0 2, 3 0 2) 

*llJt3"eBJj~.:ffltt '>.I? ;h~ LED+''/ 7 ~ ~'i, g 1 ,&trg 2 0) 7 ;;t !-- Jv ~ :'+ t Y A 

'Eff7'G{:f~ -t";h.."f;h~1J$~ < JjJ:fJ~'"""f ~ ~~1t~ifdtit!lo/J-*-~1:fi,JH¥~J" '?;h~o ¥6:7'C 

*r'"""f(b~ LED+"/ 7f'i, MO C V D$~~.: J: IJ £ifJXJ:.~.: I n G a N1!fj.O)-*"~ 

1*:~¥6:7'Cfi ~ C '"l~$;~ it ~0 -*"~lfO)l$lm~ C '"l f'i, M I S Wit, P I Ntfit 

-? P Ntfit~ ~·~1fT~ *-tllilm, -A..7-0l$j)Q(b ~ Pf'i?f':lJv-A..7-0l$l$;0) 't> 0) 

i,J~t¥l1' I? tt~ o -*-~l*JiO);f;tf-t-?-t- O)~ft~&~.: J: -::J --c ¥6:7'Ci&:ffi:~fi 4~tRT ~.:: 
~ t,)~'"""f ~ ~0 ~ t-=, -*-~l*m·P=tfi ~ J;."T-~1J*t,)~~--r ~~Mn.:~,QX;~ itt-:1Ji~ J;.r 

#?.m-?~£J;.r#P•m~--r~.::~'b'"""f~~o 

(0025] 



Vizio EX1002 Page 0158

~1t7J lJ t7 -A*1L~4o/J-*"iJ1*~19UtJ ~ t-::!~lril-, -*"iJ1*£~JX~c~J:-lf-7 7-1 ..Y, A 

1::: ;f-Jk S i C, S i, Z n O~O)~:j;f-fiJ~fflp I? t1Go ~ifi~i!'[1:0)~P~1t7J l) t7 

.A ~Jf;fflt~ it G k llb~c~J:-lf-7 7-{ ..Y£~Jj~ fflPG 2: ~ iJ~Yt~ ~Po 2: 0)-lf-7 7-{ 

..Y£:ffXJ:JCG aN, A 1 N~O)/'\-y 7 7 -fi~jf;fflt~ -i"O)J::.~c P N~~~i:f9 G 

~1t7J lJ t7 -A~iJ1* ~JF:;fflt ~it Go ~1L:JJ lJ t7 -A*-*"iJ1*~J:, /F~4!.4o/J ~ F- 7 

~ /J:.lt "~~'1: Nlf!!iJ~'f1: ~7f-:9 o ID't~1J$~ [OJJ::. ~it G /J:. ~~PJT~O) Nlf'1~1t.:JJ lJ 

t7-A-*"iJ1*~JF:;fflt~itG~~~J:, Nlf!! F-r\/ }--~~'lSi, G e, S e, T e 

, c~~il!!liiJA 9 G-::: ~ n~w~ ~ tt "o ~1J, Plf!!~1t7J lJ t7 -A-*"iJ1*~JF:;rot~ 

itG~~~J:, Plf!! F-/\/ F'""f~GZ n, Mg, Be, C a, S r, B a~~ P' 

- :1 ~it Go ~1t7J lJ t7 -A*1~4o/J-*"iJ1*~J:, P lf'1 F-/\ :/ I-- ~ F -7 ~ t-: t.: ~t 

'1: ~J: P lf'11L ~ 'c < 1t "t-: llb P lf'1 F-/\ :/ I-- iJA 1$<:~-::, tlt~-=f~j!Y~Jft ~itt-: ~ , 7 7 

:A''"'7Y~Jft~'cJ: ~ y.:::=.-Jv9G 2: ~'""fPlf!!1L~itG2: ~iJ~Yt~ ~Po ::;r..,y7-/!f 

/J:. ~--~;: J: ~ PlfY-*"iJ1*&tfNlfY-*"iJ1*0)~:±l00~JF:;fflt~ itf-:1$<:, -*"iJ1*fiJ::.,cA 

/\ '>' ~ lJ :/ ~-'$~$I~?A:l!f'$/J:. ~~ ~ ffltt "'lFJT~O)jf;~O)~~:Qi~JF:;fflt~ it Go 

(0026] 

[JGc, JF:;fflt~ ;ht-:-*"iJ1*t7 :r../'-~~ ?f'-1 ..Y:t :/ FIYO)lJ:J'G~i:f9 G :f v- P' 

iJ~@J'i 9 G ?f' -1 ~ :/ ~- Y - ~-= J: ~ rnt ~ 7 Jv :1J '>' r- 9 G tJ~, JOJ: lJ :J'G~Iil J: ~ '&a; P 

~Iii 0) 1m~ ~7] ~ ~lv t.=1$t (/'- 7 :1J '>' I--) , 51- jJ 'c J: '? 'l -*"iJ1* t7 :r../'- ~ ~ G 0 

~ G lt "~J:, :J'GjtffiJO) -!f-1 ..Y:t :/ F~t7J~tt1~rnt~lil:m1J9 G A !7 7-1 f\- ~c J: ~ -*"iJ1* 

ry:r../'-'c:;t.illb'l~ffiPA-!7 7-1 '/'7-1 :/ (;ftl~j!) ~{§IJ;t~J:i!ffiEI~'cijltt"k1$<:, 

Jl-.. j]~c J: '? 'l t7 :r../'-~~ ~ -*"iJ1*t7 :r../'- iJ~ I?+'>' 7~';::1J '>' I-- 9 Go 2: 0) J: 

7 'c ~ 'l ~1t7J lJ t7 .A *1L~4o/J-*"iJ1*'""f ~ G L E D + '>' 7 ~ Jf;fflt ~ it G 2: ~ iJ~'""f 

~Go 

(0027] 

::¥1Jf¥'6Bf.IO)ID't?f'-1 7t- F'c:Blt"'l EI~-*~ID't~ itG~-El~J:, 7 ::;t t-Jv~-* 

t :/ A'E!r7t1*~ O)~l.Ee~~~YI-~ 'liD't~-=f-0)3::.3£:7'ti&:-!HJ:4 o on mt.1J::. 5 3 

0 nmt_~_fTP3'C~G2: ~iJ~frt~ ~ <, 4 2 0 nm.l-_1___1:_4 9 0 nmt.1TP3~C~G2: 

~ iJ~J: ~ Yt~ ~Po LED+'>' 7 ~ 7 ::;t l--Jv~ ;f-t :/ A'E!r7ti*~ 0)~1J$~ -i";h-zt 

;hJ: ~ [OJJ::. ~it G k llb 'c ~J:, 4 5 0 n mtjJ:. 4 7 5 n mt.1TP3 'c ~ G 2: ~ iJ~~ I? 
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~;::tt=f~ L-Po 

(0028) 

CiJ.m·f1:17-1..Y-1o3, 303) 

iJ.m•f1: 17-1-¥- ~ L- '""( ~i, LED 7- '>' :11 0 2, 3 0 2 O)m1.i ~ 0);,-t- ~ '>' !7 

•[1:, ~~E(\JfflMC-[1:, ~~iJ•[1:Bztf'-~~iJ'f4.~~J: It\ B O)~~:sfrllb I?:> :h.Qo "~~iJ.Bt 

~ L- -c ~i o . o 1 c a 1 / c m 2 / c m/OC 1-.il::.~~ttr ~ L- < , J: lJ W ~ L- < ~i o 

. 5 c a 1 / c m 2/ c m/OC.L-.il::.C:~.Qo ~ t:::., ff*'l1:~ ~~~ML- -cJ;Jm•f1: 

17 -1-\7- 0) @.f:1Hi, W ~ L- < ~i, cl> 1 0 Jl m.L-_11::., cl> 4 5 Jl m.L-_1 -vc: ~ 0 o :::.. 0) 

J: 7 ~iJ.m·l1: 17-1-¥- ~ L- -c J::L f*Erq ';:: ~i, ~, [ilJ, s ~, 7 Jv ~ :=. r7 .t>.~O)~~ 

&Zf-t-:h ~?:> O)iJ~~ fflv \fciJ.m·!1: 17-1-¥ -iJ~~lf' ~?:> :ho 0 :::.. 0) J: 7 ~J;Jm·f1: 17-1 

..Y-~i, ~ L E D-7- 'Y :fO)m1.i~, -1 /-T- · !) - F 3 0 6 &tf~ r) / 1-- • !) -

P' 3 o 5 ~ ~~ ~ , ~ 17 -1-¥ -7K / .:Y .-r / !7'-~~ ~;:: J: '? -c ~~ ~;:: ffl~ ~ it 0 :::.. ~ ~~ 

'""f ~Go 

(0029) 

C~r7Y 1-- • !J- F3 o 5) 

~ r7 / 1-- • !J - F 3 0 5 ~ L- -c r:t, L E D 7- '>' :1 3 0 2 ~ IDiciii ~it 0 B 0) C: ~ 

lJ, ::9''-17KY F~~~ ~~C: L E D-7- 'Y :13 0 2 ~fil~9 0 O)t;::+:)t~:*~ ~ ~~~ 

:h~'!~Po ~ t:::., L E D-7- '>' :f~~~~Ui L-~ r7 / 1-- • !) - F ~ L E D-7- '>' :1 0) 

~:tmm1.i~ L- -rf1Jffl9 o~-3-r;:::B~r \-c ~i, +n~~~iJ·I1: ~ 7KY.:Y"' / !7'' 17-1 

-¥-~~ O)fflMC'f1:~~3frl56 l?:>:h0o ~ t:::., ~ry / 1-- • !) - FJ::.O)jJ 'Y :ff*Jt;:: LED 

7- '>' :t~IDiciii9 0 ~ ~~;::~:7'Cft~ f*J#~r;::Jt::tJ! ~it 0~-3-~i, JEtffl L- -ciDiciii ~ ittc 

5JU 0)¥'67't?f'-1 ;t- F~~ 1?:> 0)7'Ct;: J: lJ ~k1J:L~9 0:::.. ~ ~ ~11::. ~it 0:::.. ~ ~~c: ~ 0 

(0030] 

L E D-7- 'Y :13 0 2 ~ ~ r7 / 1-- • !) - P' 3 0 5 O)jJ 'Y :1 ~ O)ffl:gti'-~11~1t•f1:1ft 

J:Ur ~ ~ ';:: J: '? -c fr 7 :::.. ~ ~~c: ~ 0 0 J::L f*Erq r.: ri, :c. 7K q::. ~m iJ~, 7 !7 !l JHft iJ~~ 

-1~ FlftiJ~~~~~~~~f't?:>:h0o ~t:::., 7.:r.-:A?f'r)/LED7-'>':1~~~t;::J:l)~ 

r7 / 1-- • !J- F ~ ffl:g~ it 0 ~ ~~;::~Erq~.:ffl~~ it 0 tc l56 ~;::~iA g ~-:A 1--, 

jJ-Ji{/~-_A f--, ~~/'\/:f~~fflp.Q:::_ ~~~'""f~Go 
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(0031) 

~ 6~~- ¥V't?f'-{:;t- F0)7CfJJffl~1r¥:~1oJJ:.~itGf.:6'6'~LED+,>':13 0 2 

iJ~J!Iic!il~ :hG "<'r7 / ~ • !J- FO)*OO~~OOtk~ L-, *OO~~B(Jft~Fi~~Frt~it-c 

'&~Po ~O)~O)*OO;ftll~~J:, 0. 1 S~j.J:.O. 8 S~-~-fTiJ~Yf~ L-Po ~f.:, 

"?'r)/ ~. !] - ~'O)g{tlfJIJ:~tl\fJt~ L-'Z~'i3 0 0 1-L Q- c m~::rrn~w~ L- < 
, J: ~ W~ L- < rJ:, 3 1-1 n- c m1-.1T~~~o 

(0032) 

~ t~, "<' r) / ~ • !] - ~'J:.~~:l~J&O) LED+'>' :1~ff!il9 G~~~J:, LED+ 

'>':in"- 6 O)¥£~~J;_iJ~o$ < iJ: G t~ 6'b~~~;tf.&iJ~ J: v \ ~ ~ 7J~<K6'6 6 :hGo J:!{tlfJ ~~f'i 

, 0 . 0 1 C a 1 / C ffi 2 / C m/oC ~_iJ:.iJ~ff ~ l- < , J: ~ ff ~ l- < f'J: 0 . 5 C 

al/cmZ/cm/~~J:.~~Go ~:h60)*~~-t.:9n~~L-'l~ ~ 

JilJ, i~A ~~[OJ, ~A~ JilJ, ~ :7 7-{ .A'/\ :7- /fl~ ~ 7 ~ '>' 7~7J~~~1' 6 :hG o 

(0033) 

(-{/-T- · !1- F3 o 6) 

-{ /-T- · !l- F 3 o 6 ~ L- -crJ:, "<'r7 Y ~ · !l- ~- 3 o 5 J:.~~J!Iic!il~ :ht~ L 

E D + '>' 7 ~tiMe~ :h t~;tf-~·14_ '7-{ ..Y- ~ 0tiMC~ CKI G 't 0) ~~Go "<' r) / ~ · 

!] - Fl:.~~1l~O) LED+'>' 7 3 0 2 ~~~tt~~~f'i, ~;tf-~·11: '7 -{..Y-[O]±iJ~ 

ff~9! L- ~~ < P;f'i'iJrot ~ 9 Q ~ ~ n~w ~ L- p 0 

(0034) 

J:! wlfJ ~~ rJ:, "<' r7 / ~ • !l - ~- 3 o 5 n"' 6 ll'4t:h Q ~~ iiE -::J -c, -{ / -r- · !l - F 

3 0 6 0) '7-{ ..Y-~/-:f' -1 /~~l~ itG}iffi)00000ft~:*~ < 9 G ~ ~ iJ: ~·~~ J: -::J -c 
"<' r7 / ~ · !J - F n"' 6 J: ~ !l'4i:h k-{ / -T- · !J - ~, ~tiMe~ it Q ;tf-~·11: '7-{ ..Y

O)ti~9! ~ IW <:' ~ ~ n~~ ~ Q o 

(0035] 

~ t~, ;tf-~·14. '7-{ --v- ~ O)tiMCliffiJOO O)m ~ ~J:, *=H'I1: ~ :WM L- -c 1 . 6 s ~.11:. 
1 o s ~.1Tn~w~ L- Po -{ /-T- · !l- ~'0:5'G}iffi)~~~lt -<r O)~ikJ~~JVt~ itG t~ 

6'6~~rJ:, ~ 6 n"' t 6'6 !l- ~, 7 v-.AO)~tf\~!t!l~~'*6'6-c:tTt>t&~~rot~ it-c-& 

J: <, ~Pf'i:@'l 0)-{ /-T- · !J- F~~JV(;~ itt~~~~-{ /-T- · !J- Fl:.~~O) 

~~~~!'iUG~ ~~~J:-::J-c~nX;~it'l't~Po ~ 6~~f'i, -{ /-T · !J- F~tT't>t/£ 
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~7f:;JJX;1~- ftffiJ00:1JioliJ~ ~ 1JoEE9 ~ 2: ~ ~-= J: &J Pff~O)ftffiJrnJO)OOf:lt ~ flffilOOrm ~ ~ IOJ!F-f 

'c7f:;JJX;~ -lt ~ 2: ~ t '"""f ~ ~0 

(0036] 

~~~-·U-F~ ~-~ry~~-'"""f~~~~~~~~ry~~-~~O)fflm 

'~Jk~~~~·~iJ~~P(: ~ iJ~:s,:K<'b ~:h~o g'f*E(\JiJ:~;ffrf:Ji:~ l., '""(~J:, 3 0 0 

1-1 Q- c mt.1TiJ~Yt~ l.- <, J: &J Yt~ l.- < ~j: 3 1-1 Q- c mt.1T'"""fdb ~o 2: :h ~ 0) 

*1t~~tc9:ftf-l~t.--c~J:, ~~- ~IUJ, ~~A&J~IUJ, ~A&J~&~~IUJ, ~- ~ft~_)('>' 

q=:.t.,tc7 Jv~ .:::.r).A, ~~- ~[UJ~iJ~~~T'~:hGo 

(0037] 

( :J. - 7- ~ ~ Y'fi~:ft 3 0 1 ) 

2js;:JJB''6Bf.l~cJ1lv•~:h~:J.-7-~ ~::7''fi~;f;j3 01 ~~J:, :t-Jv~'fi~;f;j3 04 ~~J: 

5JU~c'"'7r)~f-. • U-F3 0 50):iJ,><1'~c~~t~:h~tO)'"""fdb&J LED-7-,;~73 0 

2 0)~ ~ 3t~9 ~ 7 ::t r- Jv ~ -* t ~A 'E!r7C1*iJ~15=1r ~ :h ~ t 0) '"""f Jb ~ 0 ::1- -r 
~ ~ Y'fi~O)J:!'f*Erq:ftf-l ~ L- -c ~J:, :r.~q::. ~lftiJI~L ,::2. U 7*ffi11l, ~ U ::1- ~~ 7 7 

U Jv*ftjj!jiJ: ~~O)ffiitf@:'~~cflf:htd~Bf.l*ffjjlj~1l~-=fiJ: ~~iJ~Yt~~CffiP ~:h~o ~ tc, 

7 ::t r- Jv~ -*t ~ A'E!r7'C1*~ j=l(~cm:~rOfiJ~11=1f~ -lt-c t~v •o J:!f*ErqiJ:fl1:~1fiJ ~ 

t.- -c~J:, 7--7 ~~/'\ u r7 .A, ~1t7--7 ~- ~1t7 Jv~.::::.. r7 .A, ~1tfl*~iJ~Yf~ 

'Cfflv• ~:h~o 

(0038] 

C ::c-Jv Ffi~:ft 1 o 1 , 2 1 o, 3 o 4 ) 

::c-Jv ~-fi~:ft~J:, ~~!iiO)rJ!fflffi~'cJIOt: -c L E D-7- '>' 7, ~m'~ ry ~ ~

, 7 7t f-. Jv ~ -* t ~A 'E!r7'C'f*iJ~15=1f ~ :h fc ::I- 7- ~ ~ Y'fi~:f;jiJ: ~~ ~ ~fi~iJ~ ~ 1¥:~1 

9 ~ tc &9 'c~lt ~ 2: ~ iJ~'"""f ~ ~ o ::c-Jv ~-fi~:ft~J:, *ffjjlj~~-=f~ ffl v •-c7f:;JJX;~ -lt 

~ 2: ~ iJ~'"""f ~ ~0 ::c-Jv FfiB:lt$~-= 7 ::t f-.Jv~ -*t ~ A'E!r7'C1*~15=1r~ -lt~ 2: ~ 

~c J: "? '"""(~ ~j:~~9 2: ~ iJ~'"""f ~ ~o ~ tc, fl1:~jflj ~1Jo}t ~ 2: ~ ~c J: "? '"""( L E 

D-7- '>' 77J~ ~ O)firfOJ'~ ~~f[J ~ 'lt~ ~ ~ ~ 'ct~~9 2: ~ t '"""f ~ ~o 

(0039] 

~~c, ::c-Jv FfiB:ft~Pff~0)7f:;1:kJc9 ~ ~ ~ ~c J: "? -c L E D-7- '>' 77J~ ~ 0)~ 

~ ~* ~ -lt tc &] m~ ~ -lt tc &] 9 ~ v ~ .A'?'lh* ~ f~ tc -lt ~ (: ~ iJ~'"""f ~ ~ 0 tiE"? '"""(' 
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.::c-Jv P'1i~!f;t~J:1l-J&Jffi L, t.=~'lm-c 't J: v \0 J:! wlfl tc ~J:, 8 v / .:A:'lf;if\, l!!J v / 

.:A:'lf;if\~ ~ tc~J:, ¥e7CWliJ!U007J\ ~~ -c.;f~P3~ik:~-t-:h ~ ~1l~Mi~il.t:>itf.=!lo/J'""C 

db Go 

(0040) 

.::c-Jv P'1i~/ft<1)J:'Lwlfl!ft*l ~ L, -c t'i, 3::. ~ L, -c :c~:t-Ymt1~- ,;:I. !F:rmmr, y 

u ::r- /, 7 !1 u Jvmm~~ ~~<1)Jfifff~'ri.tcaEttt::woJ=JmtJ~~i&JA9!J~ll~-=f~ ~~:TJ~ttt~ 
tcfflP ~:hGo ~ k, ~t!r(~IJ ~ L, -c~'i, +!1 /~/"" !J r:7 .b., ~11::+::9 /, ~11::7 

Jv~.::::.. rJ .b., ~1tfi*~iJ~tlt~tcfflP ~:h0o 7 ::t ~Jv~ -*~ /:A.~7Ci*t'i.::c

Jv F 1i~!f;f q:t tc 13-if ~ it -c 't -t- :h t-.1:71-- <1) ::r - :::;- -1 / ::7''1i~~ ~~ tc 13-if ~ it -c ffl v \ -c 't 

J:Po ~tc, ::r-7----r /::7''1i~~7::t ~Jv~;r.~/:A.~7Ci*iJ~13-if~:htcmtJ~, .::c 

- Jv F1i~!f;f~ll~-=f~ ~~ ~ l, fc~~G1i~!f;f~fflP'"(~p)t~ it'"( 't~Po .:: Cl)~il, 

1::~,!1:~ < J: ~ ::1<:5t~ ~~<1)~fi7J~:}'~P¥e7C::9''-1 :;t- f'' ~ T 0.:: ~ iJ~'""C~ Go Jffi 

iJT$ ~ ~ M L, -c .::c - Jv P' 1i~!f;t ~ ::r - ::r -1 / !1''1i~ ~ ~ fOJ t: 1i~!f;t ~ m P -c ~fflt ~ it -c 

't~Po 

(0041) 

(m:Jif\7[;${) 

2js:JJ{¥eBJ'1<1)¥e7[;~i!I<1)~--:>'""CdbG 00if\7[;${<1)~il, LR]2 (A) <1)fr0 < Be7C~ 
¥e7C~itGf.=i56tc~J:t3E:7-'t~J.J7C!fJXtcJ:-::J-cmik:~ ~it1J~~- LRl2 (B) Cl)fro 

< 00if\tc¥e7[; l, f.= L E D-:f- ''/ 77J\ ~ <1)~~-¥---Jt~ Be7etc3t~ ~it G1J~7J~(Jb G 

(0042) 

8e7e~J.J7C!fJXtc J: -::J -emil\~~ it G~iltct'i, 7 ::t ~ Jv ~ ;r. ~ / :A.~7Ci*iJ~ 

13-if~ tttce3t~fi 2 o 1 ~-ft L, -c ~e~iJ~¥e7CtiJFi~~¥e7'C!1'-1 :;r-- F 2 o 2 ~ 

, J.J7C!fjj 2 o 4 ~, ~Mciil ~ ittcmJVt, Ejjtt- \t'i.::c-Jv P'1i~!f;tq:t 2 1 o ~ ~~tc 7 ::t 

~ Jv ~ ;r.~ / :A.~7C1*~13-if~ it~e~iJ~¥e7CtiJFi~~~1t!lo/J-¥J.Ji*¥e7C*-=f~if 

T G¥e7C::9''-1 :;t- F 2 0 2 ~J;J7[;.;f}j 2 0 4 ~7C$1f}tcft~~ ittc~'lfflt~ ~G.::~ 

iJ~'""C~ Go 

(0043) 

tm1J, 00ik:tc¥e7e L, tc LED+'';/ 7 2 o 2 iJ\ ~ Cl)~e*'--J't~ 8e7etc3t~ ~it 
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~~~~J:, ~1t47IJ¥-iJf*~~fi~<=if9 ~~'E*n~~tiJi'J~~~!/--1 ;;t- f'' 2 

o 2 ~iJ7t~IX2 o 4 ~ ~Yt~S\J~<=f*Me~'"ltt.:i~, iJ7t:tlX2 o 4J:.O)~:t~L~- I-- 2 

0 6 ~<=13'-if~ '"lt~o ~P~J:/'\-1 :/ :7''-ftijlj ~ j=l(~c~ttL~- 1-- ~c~:fp~ ~· ~ -lt~-

1-- lf\~<=MnX~ '"lt ~0 ~ I? ~c ~J:, iJYt:tlXJ:Jc 7 ?t 1-- Jv ~ .:?- t :/ .A'*r7t1*13'-if0)/'\--f 

:/ !f'- ~ f'' '>' 1-- 1fuc rnif*MnX ~ -1t ~ ;f'I,OX ~ ~ ~ 2: ~ n~l: ~ ~ 0 

(0044] 

J:!f*S\J~c~J:, ~~fi&tfiJ~'~r'-7- :/iJ~MnX~ ttt:: ::::r O)-'=j2Mlf\O)~~£~JX 2 

0 3 pg~ ~·~c LED+''/ 7~1!!!15E9 ~o LED+''/ 7 ~iji~·~/'\-7- :/ ~ 0)~ 

S\JiJJB!~JtX-:::> t.:i~, .:r.~q=.~ftij~~ LED+''/ 7 2 0 2 n~fj!{~~ ttt.:£~/Xl:.~c:JE 

t!ll ~ -1t 7 7 !J Jv·~iJ7t:tlX 2 o 4 O)ii'ffiHm ~ 7t~S\J ~cf*Me~ -1t ~ 0 iJ7t~JX 2 o 4 0)9'£ 

Yt±OOJ:.~c~J:, 7 ?t 1-- Jv ~ .:?- t :/ .A'*r7tf*~ .:r.~q::. ~ttt.l~$ ~ciH:;~tt:f* L--=fllb:J:lt 

~ ~- 1-- 1:. ~c :f:)J~ ~:fp L- t:: ~- 1-- fi~~;f 2 o 1 ~ fl 1!1 ~ '"lt -c db ~ 0 2: O):j:Jt~ ~- 1-

fi~~;f 2 o 6 ~J:, 7 7 !J Jvftt.l~~~- .A ~c:J:~t~Jl!J ~ L- -c~1t7 Jv ~.:::. r:7 A, ~1tii 

~- ~1t + -7 :/, + -7 :/ ~/'\ !J r:7 A 0) *JL -=f ~ ~· ~ 13'-if ~ '"lt f:: .:r. ~ q::. ~1ft Jj~ ~ ~:fp 

~ '"ltt.:fi ~, 7 ?t 1-- Jv~ .:7-t :/ .A'*r:7't1*~13'-if~ '"ltt.:fi ~ ~cfl-n'-t't 'lP~o 

(0045] 

iJ:l't:tJX 0)~ 1i 0) ±00 J:.~c ~J:, '*riJt~~J!:. 0) t.: llb E3 'E~ttLJliJ n~13'-if ~ tt t:: 7 -1 Jv 

Alf\0) J)(Jlrtfi~~;f 2 0 7 ~ J!§cl!l ~ '"lt'l db~ 2: ~ n~iff ~ L- v "o ro:l~~~c, iJYt~JX 2 0 4 

O)~rnJ1JtU:@00~~:7''-1 ;;t- Fn~J!§cl!l~ tt 'lP~Pi'iffi)[Ii]l:.~c '&J)(Jlrtfi~;f 2 0 5 ~ 

~~t~Yt$~[0)____1:_ ~ '"lt'l db ~o 2: tt~c J: &] , LCD 0)/'\ ''/ 7 7-1 1-- ~ ~-- ~ L- 'l 

1tm L- t::~~~c.:BP-c -&+?t~B}j~ ~ ~i~6tt~ OOlf\76${~ 9 ~ 2: ~ n~l:~ ~0 

~fflr*:JF~I!I ~ L- 'lf1Jffl9 ~~~~J:, iJ7t~/XO)_±[Ii]____!:_tc/F~CKIO)Jf0'C'~iJ~'~/" 

-7- :/n~MnX~ ttt::~-=t-£:tJXmJ ~<=i-=EJ\. ~ ttt.:~fflr ~1r L- -cl'§c ~ ttt.:Fmi:l't~JX~c J: &J 

;f';'§,QX ~ '"lt ~ 2: ~ n~l: ~ ~ o 1--:i T, 21s:D¥£B}j O)~tft!!'fJU ~c "=> v "-c ~B}j 9 ~ n\ 21s:J!J[¥£ 

B}j~J:J:!f*S\J*:OO!'WUO):l/-~c~NJ:E~ tt~ '& O)'""f~J:~P 2: ~ ~J: § 7 ~ 1: B ~Po 

(0046] 

( *:00!1YU] 

C*:OO!'fYU 1 ) 

~~-=f ~ L- 'l ~ 1:::- 7 n~ 4 5 0 n m 0) G a I n N ¥-iJ'f* ~ ffl Pt.: o L E D 
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+'Y 7li, ~W~itf.:-!1-7 y--f..Y~:ifJX_[J;::TMG ( f.l) Y.-1-JvjJl) r)J.;,.) fJ:A., 

T M A ( f. l) ;1. + JVr Jv ~ .:=. r7).;,.) j:J :A, ~* jJ :A Bz ~ F-/\ :/ f. jJ :A ~ :;t- -v l) 

7-JJ:A. ~ j='a;::iTIEL-, MO C V D$~~1t-J:J !J r7 J.;,.~dtil-!lo/F¥~1*~ nXJ!l~ it 6 ~ 

~ ~;:: J: t:J jf;}J)t ~ it f.: o P'- /\ :/ f. jJ :A ~ l- '""( S i H 4 ~ C p 2 M g ~ , ~ -1:7] t:J ~ ;t 

6 ~ ~ ~;::J:-:::> 'ZN2!1!~m~~~ifT6~1t:#!J i'JJ.;,.-*"~1*~ P2!1!~m·~~ifT6~ 

1t-JJ lJ r7 J.;,.-*"~f*~~JJX; l- P Nffl-3-~~JJX;~ itfc:o (IJ:;f], P 211!-*"~f*~J:, JJX;Jll 

~400~0~~7.;::_-~~it'"(~6o) 

(0047] 

:c ''/ + :/ ::~n;:: J: t:J P N ~-*"~i**OO~~tl:l ~itt.::~, :A/\ 'Y !7 lJ :/ ~'';:: J: t:J ~ 

m:if.i~ -ttL.:f'tLJBJJX;~ itt.:=o ~ 7 l- '"( tti*~;Q~-:::> k-*"~1tr7 :C/'\- ~:A :7 7-1 :l 

7-1 :/ ~ 111 v \f.::iJt, ~ 1J';:: J: t:J :5tiru ~ itiD\:*-1'- ~ l- '"(LED+"/ :t~~JJX;~ it 

(0048] 

iNY. "/ :t- L- t-::~101~ lJ- P' 7 v -J.;,. 0):5'[;ftffiH.:-JJ "/ :t~ifT 6 7 r7 :/ f. · lJ- F ~;:: 

LED+''/ :t~:c~:;t-~t;J"JJ!jf~?f'-1 ~/-T'-1 /~'l- t.::o LED+"/ :fO)~m:;t.i~ 

7 r7 :/ f. · lJ - F & ~ -1 :/7-- · lJ - F ~ , ~ -ttL .:zt tt~~l ~ 17 -1--¥-~ :/7 -1 

/~'l-~Ef\J~JM~JlX-:::> f,::o 

(0049] 

.::e-Jv P'fi~;f;t~J:, li?Hqi2!1!0)2!1!:f$0)$ ~;::LED+''/ :f;Q~~c!il ~ ttt.:: lJ- P' 7 v
J.;,. ~!'A L-~·~:c~~ :t-ftJJ!jf~iiEAiJt, 1 5 o oc 5 o~rm~;:: -rliJ!1t~ itw~*¥£ 

7't!l'-1 ::;t- F~JBJJX;~ itt.::o we*¥£7t!l'-1 :;;t- F~}tffijrn-J;Q~:@'ZliJf~~ ttt.: 7:7 

lJ Jv·~~7t;fJXO)~ttffijrn-J~;:ffl~~ itf.:o 7:7 !J Jv;f/XO)J:lOO&~fUOO~:t, BBJXJftfi~ 

:ft ~ L- -r + !7 /~f\ lJ r7 J.;,. ~ 7:7 lJ Jv*/-t-1 :/ !1'- $ ';:::5}~ L-t.: 't 0)~ :A :7 lJ

YEfl!lliU&~liJ!1t~ it 6 ko 

(0050] 

~ 1J, 7 ~ r- Jv ~ -* t Y :A ~7C1t~:t, ~B*& ~#B*~ -t tt.:f'tt£,~/J: Y 

, G d, C e, La 0)~±1m:5I:*~1t~JIUA'6l:t~~';::MWJ!l- f.:MM~~~~~~ 

Vi:~ itf.:=o ~ tL~~JJX;L- 'Zi~ l?t16~¥t~1t!lo/J ~, ~1t7 Jv ~ .:=. r7 A, ~1t7J lJ 

r7 A ~ ifE-3- l- '"( ifE-3-)]{*i-~ -t t1 .:f' t1~ 6 o ~ t1 ';:: 7 7 "/ :7 :A ~ l- '"( 7 ''/ 1t 7 :/ t 
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.:::. r:7 .b. ~ ~IEilt- -c tttm ';:: ~fi l5b, ~m $ 1 4 o o 0 c 0) wa&iTI!ttl"""f 3 u~rm t'Mx t- -c 
~n'X.rPo ~1~k" ~n'X.J=b ~ .Z:h.::C:h:;d<$l:Ji<-Jv ~ Jv !.- -c, ~w, 7tlt4ft !jii~, ~ 

1:3t ~;:: 8$ ~ iH! !.- -c ~n'X. ~ it k 0 

(0051) 

~n'X.~:hk*Jln'X.n~Y 3 (A 1 o. 6 Gao. 4) 501 2: C e l:<!b ~K~IH~~·*n~ID'ttiJ~~ 

iJ:m-1 0)~7'Cf* 1 2 0 £J;.1i~~ [OJ;f~O)If¥.~~JtX.~ :h~JtX.;O~ (Yo. 4 G d o. 6) 3 

A 1 50 1 2 : C e l:<!b ~ $e*n~ID'ttiJ~~7J:m- 2 0)~7'Cf* 1 0 0 £J;.1i~~, :r.~ 

q::. ~fftj}ljf1 0 0 £J;.1i~ ~ J: < ~fEill- '""(A I) 7- ~ ~itt-=: o ::._ 0) A I) 7- ~ J11 ~ 0 

. 5 mm0)7 7 I) JvfiJ:J;:: '"'7 Jv+::t- !1- ~ fflv \'""(j:)J~~;::~:;fp, !jii~ !.-, w~ JiB 

30~mO)e~~Jj~t-'""C~7'Cf*fi~~n'X.~itk"~7'Cf*fi~~7'C~O)±ID'[;OO 

~[OJ t:>:*~ ~ ~;::t7Jil!fl-~7'C~J::J;::~ctil ~it~::..~~;:: J: ~ ~7'C~til~~n'X.~ itt-=:o 

ID'[;~[iiO)~J~, ei.'i!&, '/Jife'l1::m~~~UJE !.- t::.o .Z:h.::C:h, ~/~ (X= 0 

. 2 9, y = 0. 3 4) , eWi'r.&7 0 0 0 K, R a ('ffle•f1::m~) = 8 0 ~ -~ 

ffi:2:f'1~7'C:Kf~;::Jltt-v[1:~~~7Fl- f::.o ~ f::., ID't7'C$~J: 1 2 m/w ~ BE~f<!<]E"<:;!b 

-:> t::. o ~ 6 ~;::iliff f*~:i\~t! ~ !.- '""( ~i.'i! 6 0 m A Jm~, ~i.'i! 2 0 m A Jm~, 6 0 OC 9 0 

% R HT"""f 2 0 mAJH!~O);fr~~~;::;SP'""C B~7'Cf*~;::~~9 ~~1tJJ:Wl~U~ :hiJ: 

(0052) 

Ctt!~'fYU 1) 

m- 1 & zrm- 2 0) 7 :t- r- Jv ~ -* t /A ~*1* ~ .:r :h .::c :n~ IJ v / *~*~1*"<: <!b ~ 

~e=lf~7t~Jrt-l c ~/o--re: 1t$~ FA- o o 1 ) ~ $e=lr~~Jrt-l c ~ / 

o --{t:: 1t~~ FA - 0 0 5) ~ !.- '""C [OJJ;. """f~l!il:f'tt* !.- t-=: t:iY}~J:, ~M!if§IJ 1 ~ [OJ;f~ 

~;:: !.- '""( ID'[;~'--{7J""- ~- O)~JiX.J!;ztrifjff'f*~J\~t!~fT-:> ko ~JtX.~ ;hf;:ID'[;~'--{7J""- ~

O)eJ!tJ~JDf~'HJ:, (X, Y) = ( 0. 3 4. 0. 3 5) "<: <!b-:> ko ilifff*'l1:~:i\~t! ~ !.- -c 
, fJ- li< /7- 7 "<:*71--~~.J;. ~ 2 0 0 h r ~:*~7'CO) 1 if:.7t ~ fiJ"£[0]~ ~ ~it~ 

00 ~j=l(';::~'fBtO)f,f:f~$&trefJ\'il~iF!UJEL- t::.o ~ t::., f§tJl'l1:~:i\~t!~ !.- '""C LED+'>' 

7~ID't~ it 7 0 OC-JE~;::;S~t 6 B~fm ~ j=I(~.:ID't~i&&trefJ\'il~iF!UJEL- ko ::.. 0) 

if.fi*~~M!i'f§tl1 ~:f:l(~;::~6J!;ztr~7 ~;::..'f;h.Z:h7F9o 

(0053) 
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C~ll't!i'WU 2) 

¥V'C*-=f ~ l- '""C ¥e7C l:::- :7 iJ~ 4 5 0 n m 0 G a I n N ~!JW ~ ffl P tc o L E D 

7- '>' :1li, ~W~ ittc-l:T 7 7 -i.:Y£ifJXJ::Jc TMG ( ~ U :J. 7-Jvfl U r'J A) j:J:A, 

T M A ( ~ U :J. 7-JVr Jv ~ .;::. r'J A) j:J :A, ~* jJ :A Bz 'U F-/'\ :/ ~ jJ :A ~ ::\=- -v U 

YfJ:A ~ ~~cifrtt-, MO C V D$:~~1t7:J U r'J A~tdtilfll~!Jft~ JlX;Jll~ it 6 ~ 

~~cJ: lJ~nX;~ittco P'-r\/ ~::lJ:A~ l-'""C S i H4 ~C p zMg ~- ~-1;7Jl)tf;t 

6 ~ ~ ~c J:-::> '""CNID!!J~·[1:~::ff9 6~1t7J U r'J A~!Jft~ PID!!J~·[1:~::ff9 6~ 

1t::lJ U r'J A~!Jf*~~nX; l- P Ntf-3-~~nX;~ itfco (id::;f>, P ID!~!Jftli, JlX;Jll 

~400~~~~y.;::.-~~it'""C~6o) 

(0054) 

.:r. '>' 7-:/ :~·"'-= J: lJ P N ~~!111**00~~te ~ ittc~, :Ar\ '>'!I U :/ :~f'~c J: lJ ~ 

~l.i~ .:Z..;h~;h~pX;~ itfco ~ 7 l- '""C tl::l:*J::.iJ~-::> fc~!J{tr) .::C/~- ~A :7 7-1 :f 

7-1 :/ ~ i1!v ~tc~, :71--:tJ~c J: lJ 7}~ ~ it¥V'C*-=f ~ l- '""C LED 7- '>' :i~~nX;~ it 

(0055) 

iN:J. '>':f-t.- tc~IUJ!Y U- F 7 v-A 0):5'GftffiHc :h '>' 7~::ff9 6 7 r'J :/ ~ · U- F ~-= 

L E D-7- '>' 7~.:r.~:;f-~~1JI~~5'-1 ~/-:f' -1 :/!fl.- fco L E D-7- '>' :fO)~~*.i~ 

7r'J/~·U-F&'U-1/7-·U-F~, ~-t-:h~:h~~~?--f.:Y-~/-:f'-1 

/!fl.-~EfJ!JJm~JtX-::> f-=o 

(0056) 

~ 1i, 7 ;t ~ Jv ~ -* t :/:A ~7CftrJ:, ~~%& 'U$-E* ~ .:z- tt ~ tt&.-~id:: Y, 

G d, C e 0)~±~5C*~1t$-=.~l:t~~~-=lliML-tclliM~~~~~~Vc.~ittc 

0 ~:h~~nX;t--c~t:>:h6~Vi:~1t!lo/J~, ~1t7Jv~.;::.r'JA, ~1t:1JU r'JA~~ll 

13-t- '""C~Jl-3-J]i{f-l~ -t-;h~;h:f~6 o ~ ;h~c 7 7 '>' :7 :A~ l- '""( 7 '>' 1t7 /::C.;::. r'J A~ 

~Jl-3-t.- -c:tit#&~-=~fillb, g;g3?\q:t 1 4 0 0 ° C0iffi'r.&iTIIm~ 3 B~M~nX:t- -c -t-:h~:h 
~nX:rPo~:f~ko ~nX:rPo~;;d<$~~-Jv~Jvl..-'""C, ~W- 7tll'4ft $Z~, ~~~-=8$~ 

Jm l- '""(~}lX;~ itfco 

(0057) 

~nX;~ :hfc*JinX;iJ~Y 3 (A 1 o. 5 G a o. 5) 50 1 z : C e ~~ lJ ~'E*iJ~¥V'CtiJF)~ 
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~~ 1 <1YEff7'Cf*~ (Yo. 2 G d o. 8) 3 A 1 50 1 2 : C e '"""<:db~ $-@.*iJ~9£7'CtiJtJI§~ 

~ 2 0)~7'C1*~-t-:h~:h4 o£J;.~~, :r.~q:-~*MJUr 1 o o£J;.~~~ J: < ~H.~L- 'l 

~05-~~~ko ~0)~05-~LED+o/~~~~~:hk~~~~·0-~ 

J:. 0) fJ o/ ~ pg tc i.:EA ~ ~ t:::. o i.:EA i~, 7 7t ~ Jv ~ .t- t ~ ~ ~7'Cf*iJ~13-if ~ :h k *M 

Jjlj(~ 1 3 0 OC 1 B~fm'"""f1iJ!1t~ ~t:::.o ~ 7 L- 'l LED+ o/ ~ J:.tc)¥~ 1 2 0 1-1 0) 7 

?t ~ Jv ~ .t- t ~ ~ ~7'Cf*iJ~13-if ~ :h t:::. ::r - .::r -1 ~ ::7''~~:l:ttJ~~JVt ~ :h t:::. 0 ~ :8, ::r 

-7- -1 ~ ::7''~~:f;Hc ~J:, L E D + '>' ~ tc [OJ tJ~ '? 'l 7 7t ~ Jv ~ .t- t ~ ~ ~7'C1*7J~i~ q 

tc:$< l-'ldbGo -i-O)f~, ~ G~cLED7-'>'~~77t ~Jv~;t-t~~~7'C'f*~~ 

~~%11, 7l<n&ZFm\~rrt~ ~,n~ Gi*~IT G E! S\J'"""f:t-Jv ~-~~:l:t ~ L- 'l:iW'C'~:r.~q:

~*fti.llit~~JVt~~ko :t-Jv ~-~~:l;t~J:, 11?111$!fYO)!f'l:f'f'O)~:f::qc7?t ~Jv~ :t-t~~ 

~7'C'f*O) ::r - :;- -1 ~ !f'~~iJ~~JVt ~ :h t:::. 0 - ~- 7 v- J;,. ~ t' A L- :iW'C'~ :r. ~ ~ q:-*M 

Jjlj(~~ft.Af~, 1 5 0 OC 5 B~fm~C 'lliJ!11::~ ~f:::.o ~ 7 L- 'l~JVt~ :hf:::.9£7't?f'-1/.t-

~- ~J:, 9'B'C~~UJE007J~ G :t_t~~T Q ~ 7 7t ~ Jv ~ .t- t ~ ~ ~7'C'f*0)~7 -1 - fJ 5-

~c J: ~ $~~~7J~~e'? r£ < ~-@. L- -c v ~t:::.o 

(0058] 

~ 7 L- -c t~ G :n t:::. s e*n~9'B'CtiJ tJ1§~9'B'C ?t' -1/.t- ~- 0) e&J~~t ei.'i!&, 'ffle 

'~Fs~~~U!EL-ko -t-:h.Z:h, e&J~ Cx = o. 3 2, y = o. 3 4) , ei.'i!& 

6 0 0 0 K, R a ('ffle'~Fs~) = 7 2, 9'B'C7'C$~J: 1 0 1 m/w'"""fdb-:J ko 

~ G ~clliffi*~J\~t ~ L- 'l~i.'i! 6 0 mAim~, ~i.'i! 2 0 mAim~, 6 0 OC 9 0% R H 

T'"""f 2 0 mAim~O)~~J\~tc:8P'l ~ 7 7t ~Jv~ :t-t ~ ~~7'Cf*,cJI:Qf!IT G~1t 

~J:~~u ~ :h 9im'ffi'O)~e*9£7't?t'-17t- ~- ~ ~ilP~~~~,c~n~~ v ~ ~ ~ n~~~~'"""f ~ 

(0059] 

(¥£BJJ 0)~:/J:WJ 

2js:jJ[¥£Bj=JO)l$jJJ)t~TG ~ ~ ~cJ: ~ rmi:H1J0)~1t!to/1*1t~!to/J-¥J.J'f*0)9£7't*~~ 

, $~*&ZF*l<e*n~9'B'CtiJtll§~7 ?t ~ Jv~ :t-t ~ ~~7'Cf*~, ~l!Jffl L- k9'B'C 

~~~ T Q ~ ~ ~c J: ~ ~B~MrmJ'ff&B~O)ftffltc:8v~-c ~¥£7'C~:IJ$iJ~rmv•9'B't?f'-1 

/.t- ~ ~ T G ~ ~ iJ~'"""<: ~Go ~ G ~c, 1§fJl'I4.~~~1J1t, ,J,!fY1t~ G ~crJ:ei.'i!& 

O)tiJ~~~~ ~'-Jtill&~~~*' ~~~~~c ~~pg 0) :f-1 *~ffl~ rmililt~O)~ 
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~~Yij,BJ=);IJ: ~'J.¥.:)11--~0)~~~Yij,BJ=) ~ L- -cM-t.:/J:JiE~~Im < 2: ~ ii~~~ ~0 ~ t.:, 8 

~§JiAfmO) § ~ffi:B~tm:m~~9 ~~ittc~iJFlJ$(;Q~j)·/J: < § tc~ l...-v ~¥67t~t-{ :;;t- r
~ 9 ~ 2: ~ ;Q~~ ~ ~ 0 

(0060) 

~~tc, ::zls;:ID[~BJ=)O)~~:sftJJ[ 1 tc~c~O):,f'l§~~ 9 ~ 2: ~ tc J: !J ffi:~FJ.IO){~JtHC.:i3P 

-c '8 ~9:h, ¥6767't$0){5; TiO~t:ilsl) -c j;"/J: < !'E:JWi&tc R G B 0)¥67CJVt7t~1f9 ~ 

8~*;Q~¥67CtiJFit/J:¥67'C~Iil ~ 9 ~ 2: ~ ;Q~(! ~ ~0 

(0061) 

::zls;:ID[~BJ=)O)~~:sftJJ[ 2 tc~c~O):,f'l§~~ 9 ~ 2: ~ tc J: !J ffi:~fm0){9!JiHc.:i3P'""C B~ 

9:h, ~$0){1.\;T;Q~ffilst)'""C j;"/J: < J: t:J 8JEf~tcJ[iP7'ti0~¥67'CtiJFit/J:¥67C~!il 

~ 9 ~ 2: ~ ;Q~~ ~ ~ 0 

(0062) 

::zls;:JiJ{~BJ=)O)~~:sftJJ[ 3 tc~c~O)t'I§JVt~ 9 ~ 2: ~ tc J: t:J ffi:~FJ.IO)fl!JiHc.:Blt ~-c '8~ 

9:h, ¥6767't$0)1l\;TiO~ffilst)-c j;'/J: < 8~-*0):l't~ OOik:~c¥676~ it~-::~ ;Q~~ ~ 
~0 

(0063) 

::zls;:JIJ{~BJ=)O)~~<KJJf 4 tc~c~O)t'I§JVt ~ 9 ~-:: ~ tc J: t:J fo:~fmO)fl!JiHc.:BP-c '8~ 

9:h, ¥6767't$0){5;T;Q~t:ilsl)'""C j;"/J: < 8~-*0):l't~ J: t:J :15J~tcOOik:tc¥676~ it~ 

2: ~ ;Q~~~ ~0 

(0064) 

::zls;:JiJ{~BJ=)O)~~:sftJJ[ 5 ~C~C~O)t'I§JVt~ 9 ~ 2: ~ tc J: t:J 51-ti~:tiTtc.:BP'""C 'tffi:~ 

1m 0){9!ffl tc .:Bv ~ -c '8 ~ 9 ;h, ¥6767't$ 0) {5; T ;Q~ffi lst) -c j;' iJ: < !'E:JWi& ~c R G B 0)~ 

7'trot7t~1f9 ~ 8~%;Q~~7'ttiJFit/J:¥676:5f'-17t- F ~ 9 ~-:: ~ ;Q~~ ~ ~0 

(0065) 

(LKIOO 0) 00 -$/J:ID2.BJ1) 

(LKI1 ) 

LKI1 ~i, ::zls;:ID[~BJ10)¥67C~!iiO):ft~B\JWfOOLKI~&>~o 

(LKI2 J 

LKI2 ~i, ::zls;:JIJ{~BJ10)fm0)¥67C~!il~&> ~ 00ik:7't${0):ft~B\JWfOOLKI~~ L.-, (A 
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) ~i, !J7t~JX~¥V'C!t'-17t- ~, ~ O)fm~c 7 :-t r- Jv ~ .t-t / A'*'7t1*~if9 Q OOtk: 

7t${"<:db ~, (B) ~i, !J7t~JX0)3:::_[Iijj:JC 7 ::t f-- Jv~ ;;f-t / A'*'7ttf~if9 G 00 

tf\76${1: db Q 0 

([K13 ] 

CKI 3 ~i, 2js:Ji(~1]£BfJ O)i@.O)¥V'G~iil"<: db Q ¥V'C !1' -1 7t- ~, 0) ;fi:c\ E(q IM"OOCKII: db Q 

([K14] 

[Ki4 (A) ~i, 2js:)i(J[-}"6BfJ 'c ffl P ~ ;h G ~ 1 Bz ~~ 2 0) 7 ;t J-- Jv ~ ;;f- t /A '*'7t 

{;fO)D]f(~A""7 f--JvO)~'(§tl~7F1.-, [Ki5 (B) ~i, 2js:J!Jf-}"6Bf},c{9!ffl~;hG~ 1 Bz 

~~ 2 0) 7 ::t r- Jv ~ .t- t /A '*'7ti*O)~A"" 7 r- JvO)~{Ytl ~7F 1.- t:::. CKI"<: db Q 0 

([KI 5] 

CKI 5 ~i, 2js:Q-}"6BfJ 'c ffl -v • ~ :h Q ¥V'G*f0)¥V'GA"" 7 r- Jv1§1J ~ 7F 1.- t:::. CKI"<: db Q 

([KI 6] 

CKI6 ~i, 2js:J!Jf-}"6Bfl ~, l:t!~O) t:::. &:> 'c/J( t- t:::.¥V't~iil ~ O)Jfift1'*'~~tm~'c:t3 ~t Q Jt.fi 

*~7Fl- (A) ~iJ'fi&1~U~-$~R~fm~0)~1*, (B) ~i'E.~~~fm~0)~1*~5F 

1.- f:::. !f7 7'<:dbGo 

([K17] 

CKI7 ~i, 2js:Q-}"6BfJ ~, l:t!~O)f:::. &:> tc:7F 1.- t:::.¥V't~iil ~ 0)1§fJf·~~tm~'c:t3~t GJf.fi 

*~7Fl- (A) ~iJ'fi&1*t~-$~R~fm~0)~1*, (B) ~i'E.~~R~fm~O)I~I1*~7J' 

1.- f:::. !f7 7'<:dbGo 

(M~O)~BfJ] 
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¥e7t?t'-1 :;;t- F ~ L, 'l R G B ($, ~- ~~) ~ ~~ O)¥e7[;?f'-1 :;;t- Fi:J~-t-tt.rtt 

!m¥e~ ttt~o 2:t'Ltc1¥-v\R G B 0)- JJR~~f!Jffl L, t~ L E D::Y 4 .A :1 v-1 i:J~1!fi'm1J 

, *~fiP, -'l~~ ~~O)t~*~1::.7J~ 1_., '"(~~tf\)tc¥e~~:lli~J-::>--=>~.Qo 

(0003] 

¥e7t?t'-1 :;;t- Ftifl!ffl ~ tl-6¥e7'CfiO)-*"iJf*:tt*f, ~rot*14~ ~~tc J:-:::> -c *~ 
i:J~ i;$~~ '"""ff£ q O)¥e7[;i}5(*~'Jbtf:l ~it Q (: ~ iJ~tiJFJ~'"""f~.Qo ~ f~, Bfttf~-~ 

'f4. 1::: - ::7 iJ5( * ~ =1f9 Q 0 

(0004] 

L, i:J~ L, ~i:J~ i;, ¥e7t?t'-1 :;;t- P'~iBfttt~$.~'[1: t::- ::7 il5(*~=1r9 .Q i:J~i'&tc 8~ 

~¥e7[;7[;~~ ~~ ~ ~it.Q f-:&:>tc~i, RG B ~ ~~iJ~¥e7CtiJF!~~19-L E D-7- '>' :1~-t

tt.:rtt:ilf* 1_., '"(¥e7[;~ ittJ1:~ift~~ it.Q&',,~i:J~~Qo (: 0) J: ') ~¥e7't5'-{ /t- P' 

ti, fi ,q 0)~ ~ § El3 tc¥e7C ~it .Q ¥e7C~i!l ~ L, -c ~i::ff~:IJ'"""f ~ .Q i:J~, 8~~~ ~~ 0) 



Vizio EX1002 Page 0189

BOJ :J7. ~ ¥67'6 ~it .:5 ~~~-= :8 v ~ --c 't $~%, ~B*& Zf~B*OJ¥67'6 !f ~ 7t- F 

, EJ)(;P~J:~~~%&tf~e*OJ¥67C?f'~ ::;t- P'~-t-:h~:hf!J!fflit~'.:5 ~~~Po 

LED+''/ 7~-t, ¥-J.f.ft~~ ~ Bfm!~WiBtOJ/'\7 ':! q:. 't ~ t.=:;tH ~~.:5o ~ t::., ¥

J.f.1*¥67C*r ~ ~ .:5 L E D + "/ 7 ti~ -t- :h ~ :h~ ~ .:5 ~:t*l ~ ffl v ~'lID$:~ :h 'l v ~ .:5 

~~, ~LED+''/ 70J~Ilm1J~:1J~ ~~;Q!~~ ~ 11!!!1 1< ~-=~~~lft1*9 .:5&_,~;Q!~G 

o -t-OJt::.lSb, ~¥-J.f.i*-::' ~ ~-=~~~ ~~~fm!Wt- --c BB*~¥67'6~ it~~t:h~J:~ 6 

~ v ~o [O]~~~C, ¥-J.f.i*¥67C*r~ ~ .:5 f::.lS!)fi I< OJWi'r.Bt4~'f'1 OJ~~¥!B~~1tiJ!~~ 

~, Bfm!iJ!ff! ~z~1tt- 'l 1.- ~ 7 o ~ 6 ~c, LED+''/ 7n"' 6 OJ¥67't~t'5]~~cilEB 

~it~~t:h~J:B<h- 6 ~1::9G~~iJ!~Go 

(0005) 

-t- 2: ~, 2js: tf:liN.JtAJJ:1G~c L E D + ''/ 7 OJ ¥67GB~ 'Eir:7't1*~B~~ ~itt::. ¥67'6 ?f' 

~::;t- {'' ~ 1.- 'l4~1m+ 5-1 52 6 0 9~0~, 4~1m+ 7- 9 9 3 4 5~0~~ 

~~ ~-= ~c~ ~ :n t::.¥67'6 ?f' ~ 7t- P' ~ !m¥E t- t::. 0 -:::: :n c; OJ¥67'6 ?f' ~ 7t- F ~-= J: '? --c, 
1 fi~ OJ L E D + ''/ 7 ~ ffl v ~ 'l E3 ~%~ ~~ft!!.OJ¥E:7'CB ~ ¥E:7't ~it G 2: ~ iJ!~ ~ G 

(0006) 

J:!i*l~f\Hc~J:, ¥67'tfiOJ.:r..;?-Jv:¥-/'\/ P':¥-v ''/ 77J!::;k~PL E D-7-''/ 7~ lJ-

1''7 v-J.>.OJ1G}iffiJ~c~~t i;;hf::.jJ ''/ 7 J:.~ ~~,CJ!&c!il9 Go L E D-7- ''/ 7~-t, L E 

D + ''/ 77J!~~t t; :ht::. :J. !7 Jv:A .::r 1.>.~ :J. !7 Jv~:A r- ~ -t-:h~:h~lfJ~cfiH~~ it 
Go -t-1.- 'l, LED+''/ 7~1&:~9 .:5mJnr::c--Jv F1}M:t$~ ~~,c LED+"/ 7n"' 

i;OJ:7't~~~1.-~*~~9.:5'Eff:7't1*~~~~it'""(ID$;~it'""(~Go 

(0007) 

LED+''/ 7n"' 6 OJ¥67'6~~*~~ 1.- t::.¥67'6?7''~ ::;t- F ~ 1.- 'l, ~B*OJ¥67'6 

?f'~ 7t- P'OJ¥67'6~, -t-OJ¥67't~u&~ t-~B*~¥67'69 G'Eir7t1*n"' c; OJ¥67'6~ OJ 

ilEB~C J: ~ B~%7J!¥67CDJ~I§~¥67'C?f'~ 7t- P'~ ~~ ~ 9 G 2: ~ iJ!~ ~Go 2: :h 6 

OJ¥67'6?7''~ 7t- F,J:, BB*~¥67'69 G¥67'6?7''~ 7t- P' ~ 1.- 'lf!Jffl 1.- t::.~~'c:B 

P'l -t+:5t~Wi&~¥67'69 G¥67'6?7''~ 7t- P' ~ 9 G 2: ~ iJ!~~ Go 

(0008) 

(¥eBJ=]iJ!fW~9 .:5 ~J~) 
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¥V'C ?f' -1' 7t- F ~c J: -:J '""C Jj]1J~ ~ :h ~ ~7Cf*~J:, ~7C*t~k ~:7't~J[f1 ~ t?:dC ~J:tf 

~- ~~1t:Et!lo/17J:~·n~t?:;f*,q/J:i>O)iJ~~~f6:h~o ~k, ~:7'tf:f~J:, 9£7't*-=fiJ~ 

t? O)¥V'G~ffi:~~ffi:0)1&v • t> O)iJ~ t?ffi:-v ·~~""" ~ 3t~T ~- ~-v ·~J:¥V'C*-=f7J~ t? 

O)¥V'G~ffi: ~ ~ffi:O)ffi: -v • t> 0) iJ~ t? *5!-v ·~ffi=""'- ~ 3t~T ~ t> 0) ~ iJ~iib ~ o 

(0009] 

L- iJ~ L-IJ:iJ~ I?, i&:ffi:O)ffi:t- • t> O)iJ~ 1?*5!-v •i&:ffi:""'- ~ 3t~T ~~-El, 3t~~1J$7J~t.i 

&?'""C~ < ~,FtHc[ti]iJ~IJ:Po ~ k, LED+'>' 7J1'fl1ZJJc:llitt L- '"Z"Mc!il ~ :hk~7'tW 

~J:, :*~7'CJ: ~ t> *1 3 0 %7J~ I? 4 0 f~~c t> &~~~Y~M~~Bt0):7't~;~Uc ~ I?~ :h~ o 

t~~c, ¥V'C*-=f~iib ~LED+''/ 7~ r'8'J:L.-*Jv~- /'\ / P' ~ ~ "/ 7~tfT ~-*"J.:J 

w~ m-v ·~7tw0)3t~~1J$rtiJJ:.~~7twO)&m-=- ~ifnt t> L- t-:~-Et,c:i3-v •-c ~J:, L 

E D + ''/ 7 iJ~ t? ¥V'C L- k :7'tiJ~tiJ:m7Ct~ ~c iib ~ ~ -v • -:J -c t> 7't :r.. * Jv ~-iJ~&.,~Ef\1 ~c 

r'8'J < 7J: ~ 0 -:: 0)~-El-, ¥V't~~&~ J!tc r'8'J&?~WJ~cr;t -:J -c f!J!fflT ~ ~, ~7'tw § w 

iJ~~1t.L-~TPo ~7't1*iJ~~1LT ~ ~e~iJ~9:h~, ~P'J:~:7'tf;fiJ~~9,7;.7'CO) 

5't-1'i~JD( ~ tl:l L-~1J$7J~ittTT ~~-EliJ~db~o [tl]:;f*~c LED+''/ 70)Jlif'1¥~c~~t t?:h 

tc~:7'tf;f~J:, L E D 7- ''/ 7 O)Jf.iJl! ~5't-1'ii®::tliJ~ I? O):fJD~?J:/J: ~· r'8'Ji.'l!~c B ~ I? ~ :h ~ 

0 ~ t?~c, ¥V'C?f'-1'7t- F~J:, ~JN:Ef\J~cttJJ!l:t-Jv Ftc::f~1Jf~:h-c~J:P~ BO)O) 

5't-1'i~~:tt7J~ t? 0):;1<:5}0)J!tAIJ: ~·~~~c~ <:'-:: ~ ~~miF-Hctt~ L- t-::<t<:5t~7G:@ 

'C ~~T ~ 2: ~ ~j:~ ~ 7J: Po ~7'CW'C J: -:J '""C ~J:, 2: 0) J: ') IJ::;1<:5tiJ~¥V'C*-=fiJ~ I? 

O)r'8'J:L.-*Jv~-7't~~Mc J: -:J '""C~:7'tf:f!lo/Jj{0)~1L~fJ(J!tT ~~-Eli> db~o ~ tc, 

-1' 7t /'li.O)tf~*f1~c~ -:J -c~J:+ ''/ 7:1lif'1¥~~J:®.mt~1'1qc J: ~ ~i71<11J~~2: L

, e~iJ~3t1LT ~ tiJ~I§'Ii.iJ~iib ~0 L- kiJ~-:J -c, *!!Jt¥E.Bf1~J:J:.~c~l~~M~ L-, J: 

~ r'8'JW'l&, ffi:H~fm O)f!j!ffl~:tl T tc :i3 v • -c t> 9£7't7't$ O)itt T ~'E. 9 :h O)l_i &? -c :}' 7J: 

P¥V'C?f'-1' 7t- F~t~fttT ~ 2: ~ ~ El Ef\J ~ T ~0 

(0 0 1 0] 

(~~~~M~T ~ tc&?O)*~] 

*liJ{9'£8f}~J:, ¥V'CfiiJ~~1t:fJ l) t7 .A*1tEt!lo/J-*"J.:Jl*~iib ~LED+''/ 7 ~, ~~ 

LED+''/ 77J~ I? O)¥V'GO)j,'/J: < ~ t> ~1i~~ u,&!JX L- ~ffi:3t~ L- -c 9£7'CT ~ 7 ::;t t

Jv~ -*'t / :A~7'tW~, ~tiT ~¥V'C?f'-1'7t- P'~iib-:J '""C, Atl~cL ED+''/ 70) 

¥V'C:A ~ !7 I-- JvO) .3::: ~- !7 iJ~ 4 0 0 n miJ~ 6 5 3 0 n m pg 0)9£7'C~ffi:~tfT ~ ~ 
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~~~- Jm~c7 ;t l--JV~ :t-t /' A'E.fr7'Cf*iJ~R E 3 (A 1. G a) 50 1 2 : C e '"t'~0 

o 1!U-', RE~J:, Y, Gd, Sm7J~6~:JR~t10~'7J:< ~B~f.f!'"t'~0o 

( 0 0 1 1 ] 

~ t::., "? i7 /' t- · !J - F OJ fJ ''-' 7 P':i ~~Me iii ~ itt::. L E D + "/ 7 ~ , ~~ L E D + 
''-' 7 ~ J.J m·l1: 7 -1 -v - ~ J=t'Pt ~ -cr-ti\ Etq ~~ w~ ~ itt::. -1 /' -r - · u - ~, ~ , Jm~c fJ 

''/ 7 P':i ~ ~ Jtj:Jll ~ itt::. ::r - 7- -1 /' :7''-fi~:f;f ~ , ~~ ::r - 7- -1 /' :7''-fi~:f;f, L E D + ''/ 7, 

J.Jm·l1: 7 -i.:Y- ,& ~-y i7 /' I-- • !J - ~, ~ -1 /-T- · !J - F OJ~'IJ: < ~ B ~fi~~ fSc 

7lf9 0 ::c-Jv Ffi~;f;f ~, ~i:f9 0ID't?f'-17t- ~''""('~-:::> '"""C, Jm~cL ED+''/ 77J~ 

~1t:i1' !J i7)::.. *1t~!lo/J-*-J.J1*'"t' ~ 'J , li-=> AU~c ::r - 7- -1 /' :7''-fi~;f;fiJ~ R E 3 (A 1 

• G a) 50 1 2 : C e 7 ;t l-- Jv ~ :?- t /'A 'E.fr7'Cf*~i:f9 0 ~'11:t1mr-c B ~ 0 o 

1!!L-, RElJ:, Y, Gd, Sm7J~6~:JR~t10~'7J:< ~B~f.m'"t'~0o 

(0 0 1 2] 

~ 6 ~~- AU~c7 ;t t- Jv ~ ::r- t /' A'E.fr7'C1*0*Jlrot7J~JXO)~~:r:\-c7F~ tt0ID't?t' 

-1 /t- F '"t' B ~ 0 o ( Y 1 - p - q - r G d p C e q S m r ) 3 (A 1 1 - s G a s ) 5 0 1 2 1.§ 

l-, 0 < p < 0. 8, 0. 0 0 3 < q < 0. 2, 0. 0 0 0 3 < r < 0. 0 8, 

o<s<1 

(0013] 

~ t::., ~w<KJJf 2 ~c~OJ9£7'C?f'-1 :;t- F ~~I-- !J ''-' !7 A~ll\,~Mciil L- t::. L E D~/F 

~~- ~~L E D~7F~~m~Etq~~tf~~itt::.~!Zm1J§~~- ~i:f90 LED~~~ 

[il'""('~0o 

(0014] 

(9£BJJ OJ~1it[OJ~~] 

21s:IJf¥eBJJ1!3~J:, ft ~< OJ~~~OJ*~*- tiJ:m7C:t~~~:i3~t 07'C:r.:t-;v~-7J~tt!~E(\JrWJ 

v ~ L E D + "/ 77J~ 6 OJID't7'C ~ 7 ;t l-- Jv ~ :?- t /'A 'E.fr7'Cf*'~ J:-:::> '"""('§:~~~it 0 

ID't?t'-1 :;t- F~~:i3v ~ -c, 4~Jl:OJ-*-J.Jf*Bz'Q{'E.fr7'Cf*~~:JR9 0.:: ~ '~ J: 'J rm~'f& 

, *H~fmOJ{~:tfJH~~~:i3~t 07'C~1J-$i&T~'E9tt~ ~ll::. '"t' ~ 0.:: ~ ~ ~:±: L-21s:D¥e 

BJ} ~ JVt9~~~-:::> f::.o 

(0 0 1 5] 

J:W t>, ID't!i'-1 :;t- ~, ~~m P 6 n0 7 ;t t- Jv ~ ::r- t /'A 'E.fr7'C1* ~ L- -c ~J:, 
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1. ifiM7C'f4.t<=~tV"lPG 2: ~iJ~~:sJ<~t'tGo 4:~H<=~ ¥~1*¥V'C*-=f/J:~'O)~;Jvif 

:t~n~ i? ~~1f{Jrt~ ttG tc-_ lt> t<=:*~7CO)*J 3 o ft'In~ i? 4 o 1tH<= 't :8 J: ~~~¥~Jrt~~&t<= 

't+?tifiM *- G&.,~n~~ G 0 2. ¥V't*-=f ~ O)~£Ee~fiJttJ9 G k lh*~~~'""f~J:~J: < 
~e*¥V't'""f~tr¥ J: < ¥V't9 G 2: ~ 0 3. ~ae ~ ~~ ~ -c ~~*n~ t?$e*0)7t 

n~¥V'CDJi'i!§tJ: 2: ~ 0 4. ¥V't*-=fnf~t<=J!'icl!l ~ ttG t:::.lhb'ffi.&4~'f4.n~~9t'""f ~ G 2: 

~ 0 5. ef)ijjn~mrot~P~J::~n&0)~7eff0)~£E-Ettt'""f~~Erqt<=3?2*- i?ttG 2: ~ 0 

6. ¥V't5"'-1 ::;t- F O)fljttJ~:tit<:r,G t 'lifiM1'*'f4.iJ~~ G 2: ~ 7J: ~· 0)4~~~if9 G 2: 

~ iJ~<K lt) i? tt G 0 

(0016] 

2: tt i? O)~dtf:~if.iUk-9'& 0) ~ ~ 'l2js:Jll¥'6BJHJ:~ ¥V'C*-=f ~ ~ 'l ¥V'Cfit<:r.:D.:r.-*' 

Jv~-f\:/' F~-v '';/ :t~if9G~1t:JJIJ ?-A*1t-Etw¥~1**-=f~~ 77t ~Jv~ 

-*'t :/' .:A~7Cff~ ~ 'l R E 3 (A 1, G a) 50 1 2 : C e~7'Cf*~ftiPGo 2:tl,~<: 

J: !J ¥V't*-=fiJ~ i? 1f{tl:l ~ ttk- DJfJb'C:t~~<=:f>~t G r.:D.::C-*Jv~-:YC~~u~rmJlif~'""fr.:D 

r-¥&~<=¥~t-t ~ t:::.~-3-'""f ~ '? -c 't ¥V'teO)e9tt~¥67't*'f&O)flt T n~if.ilh -c ::;lr"/J: v \ 

¥V't5"'-1 ::;t- F ~ 9 G 2: ~ iJ~'""f ~ G 't O)'""f~ Go 

(0017] 

J:!i:fE(\J/J:¥67'C5"'-i 7t- F 0)~1§JJ ~ ~ 'l ~ 7- ''/ :1::9 -1 :1 LED~ [KI2 '<:~9 o + 
''/ :1::9-1:1 LED O)ggff 2 0 4 I*H<=~1t::l:PJ rJ .A*¥~1*~ ftiPt:::. L E D7- o/ :1 

2 0 2 ~.:r.~~y:fMJJil/J:~'~ttlP'li!!!I/E~'"li-'l~Go ~m·f4.r.J-i.Y-2 0 3 ~ ~ 

'l~*~~ L E D7- ''/ :12 0 2 O)~m:f.i~g[{:~q<:~~t i?ttt:::.~mif.i 2 0 5 ~~<=-i-tt 

-Ttt~E(\Jt<=:ffl~~'"li-'l~Go RE3 (A 1, Ga) s01z: Ce~7Ci:f~.:r.~~ 

y:fftf]lj$ ~<: ~Ef:.-3-?t~ ~ '1i- k_ 't 0) ~ L E D 7- ''/ :1 ~ ~m'f4. tJ -1 -\7 -IJ: ~· ~~ffB[,G)J 

7J: ~·n~ 61*~19 G .::c-Jv FffB;ft 2 0 1 ~ ~ -c:15J~t<:li!1tiDrot~ it Go 2: 0) J: 7 7J: 

¥V't::9''-{ ::;t- F~<=m1J~-#t~~ it G 2: ~ ~<: J: -::J 'l LED+''/ :12 0 2 ~¥67'C~ '"li

Go LED+,'/:12 0 2iJ~i;O)¥V'[;~~ -i"O)¥V'[;,<:J:-::J'l)jj1J~~ttt:::.7;;t ~Jv~ 

*t :/' .A~7'C1*n~ t? 0)~~ O)~Ef:.e~<= J: !J se*~J: ~·n~¥V'CDJi'JI§tJ:¥67'C::7''-i 7t 

- F ~ 9 G 2: ~ iJ~'""f ~Go 1--:iT~ 2js:ID[¥6BijO);f'l§rotffB;ft~<:"Jv\'l~$~9 Go 

(0 0 1 8] 

(~7Cff) 
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::zjs:JIJ{¥'eBJj t<: Jt1 It\ 6 t1 0 7 ;t f- Jv ~ .:?- t /'A 'E!r7'Cft ~ L '""( ~i, -*"~ft3'€.7'CJi iJ\ 6 

3"e7'C ~ tL tc DJ1D't& V'~)}*~-<: JjJ1J~ ~ tL -c 3'€.7'C9 0 7 ;t r- Jv ~ .:?- t /A 'E!r7'G1* ~ 

It\ 7 o !:! ftlfJ l:i:. 7 ;t f- Jv ~ .:?- t /A 'E!r7'Gft ~ L '""C ~i, R E 3 (A 1 , G a ) 5 0 1 z 

: Ce (1!.!L, RE~i, Y, Gd, SmiJ\6~:JR~t10:}"1:J:.< ~-t~ft) '""fdb0 

o ~1t7J ~ r7 J.>.lfdt1i"!lo/J-*"~ft~ }t1Ptc LED+'>' :1'/J\ 63'€.7'C L tc7'G~, ;:f<7 4 

- fJ 7- iJ~~~-c: db lJ 7 ;t r- Jv ~ .t- t / A'*'7'Gi*iJ\ 63'€.7'C9 07'CiJ~tfliB~1*/J:. ~· 

~<:db 0~-El, LED 7- '>' :1'/J\ 6 0)3'€.7'C ~, 7 ;t f- Jv ~ .:?- t / :A.'E!r7'CftiJ\ 6 0)3'€.7'C 

~, ~iff:;~*~~ it 0 ~ s ~*0)3'€.7'C~*/F ~ fr 7 ..= ~ iJ~-c: ~ 0 0 -r 0) rc &?3'€.7'C 

!/' .-{ 7t- P' )}if~~<: ~i, L E D 7- '>' :1 iJ\ 6 0)3'€.7'C ~ 7 ;t f- Jv ~ .:?- t /A 'E!r7'GftiJ\ 6 

0)3'€.7'C~ iJ~.::e-Jv Fif~;f;t~~9 0&_,~'/J~Jb 0o L tciJ~-::> -c, 7 ;t f- Jv ~ .:?- t / 

A'E!r7'Gf*O)/'\Jv:7 Ji pg l:i:. ~·t.:: LED 7- '>' :1~ ~ t.:: &?, 7 ;t r- Jv ~ .t-t / A'E!r7'G 

f*Ji ~<:LED 7- "/ :1'/J\ 6 0)7'GiJ~~9 0 1m D if~~ 1 ])!£. 2 t.1J:::=if9 0t$}}J)t0)3'€.7'C 

7"'--1 7t- F ~ L -c '&~Po ~ tc, 7 ;t f- Jv~ .t-t / A'E!r7'C{t0);¥7}f*~ffi"JJI'J~1ll'Ff 

4'~<=13-=if~ it L E D7- '>' :1'/J\ 6 0)7'GiJ~~9 0f¥&~<:~ < ~Jj)t~ it'""( '&~Po 7 

;t r- Jv ~ .t- t / A'E!r7'Gi* ~ *MJJI'JI:i:. ~· ~ O)l:t:$~~:tp, :JE:t!liJI! ~fi 17 ~~9 0 ..= ~ 

&rr3'€.7'C*-=f0)3'€.7'Ci&:ffi:~~:JR9 0 ..= ~ t<= J: lJ 8~~13-&?m~~l:i:. ~·ff~O)~~ 

~m* ~it 0 ..= ~ iJ~-c: ~ 0 0 

(0 0 1 9) 

~ 6 t<=, 7 ;t r- Jv ~ .t- t /A 'E!r7'Gft0)13-~ :5t:tJJ~i, iH:;~·~~lliff~:f~I:J<=-& ~~9 

0 0 9 l:i:. :b iS, 7 ;t r- Jv ~ .t- t /A 'E!r7'G1*iJ~13-=1r ~ tL tc ::::r - .:r 4 / !f'if~~ .::e-Jv 

Fif~;f;tO)*rnJ'IJtUiJ\ 6 LED+'>' :1~<: [ti]iJ\-::> -c 7 ;t f- Jv ~ .:?- t / A'E!r7'Cft0):5}:tp~ 

&iJ~rW:t It \~-El~i, )}if~:tiiJ\ 6 0)7]<:5}/;J:. ~· 0)~~~ J: lJ ~~t ~.:: < < 7]<:5}~<: J: 0 :J5 

1t~tr!JtU L~9Po itE.:!J, 7 ;t f- Jv~ .t-t :/ A'E!r7C1*=0)13-=1f:5t:tJJ~ LED+'>' :1 

iJ\ 6 .::e-Jv Fif~;f;t*OO'IJtU~<= loliJ\ '? -c :5t:tJJ~&iJ~rm < l:i:. 0 ~ )}if~~:tiiJ\ 6 0)7]<:5}0) 

~Af~~~t~91t \iJ~ LED+'>' :1'/J\ 6 0)~~- ¥J;Ulfg!li&/J:. ~· O)~AfiJ~ J: lJ :}"l:i:. < 

7 ;t r- Jv ~ .t- t /A 'E!r7'CftO):J51t~t[!JtU9 0 ..= ~ iJ~-<: ~ 0 0 .:: 0) J: 7 /J:., 7 ;t r
Jv ~ .t- t / A'E!r7'Cft0):5}:tp~J:, 7 ;t r- Jv ~ .t- t / A'E!r7'G1*~13-=1r9 0if~;f;t, ~JVt 

i&&, *~&~ 7 ;t r- Jv ~ .t- t /A 'E!r7'Gf*O)~tf\, *il&:5t:tJJ /J:. ~· ~ ~~ ~ it 0 ..= ~ 
~<: J:-::> '""C fi 17 ~Jj)t ~it 0 ..= ~ iJ~"C: ~ 0 o L tc iJ~-::> '""C, «!ffl*14/J:. ~· ~<: J: lJ 'E!r7'Cft 
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0):5j-::ffl~& ~, ft il ~:JRT ~ .:: ~ tJ~-r: ~ ~ o 

(0020) 

2js:ID[¥6Bfl 0) 7 7t {'- Jv ~ ;f.~/ A 'Eff:l'tf*~'i, 4~~~ L E D 7- ''/ 7 ~ fflT ~~It "~'i:lli 

ffl C -c~c!il ~ ;hJ])(t-fY~ ~ C --c ( E e) = 3 W • c m- 2 ~j___l:_ 1 oW · c m- 2 ~j T 

~~ :81t "--c t> 1%5c1J$ '~ +:5t7J: ifiM:l't•f'!.ifT ~ ~ !f ~ :;t- ~- ~ T ~ .:: ~ tJ~-r: ~ ~ o 

(0021) 

21s:JIJI¥6Bfl~~mtt" 6 n~ 7 7t r- Jv ~-* ~ Y A'En:l'tf*~-t, fJ--* "/ r- :-tmO)tc. fh, 

~~, :7't&~::1<:5t~~~~<, )jJ1J~A~~ l'-JvO)l:::"-~tJ~4 50 nm#Jli~~~it~.:: ~ 

tJ~<:~~o ~t.::, ~l::"-~'1:.> 53 0 nm#Jli~~db~ 7 0 0 nm~<:fli!i~ijl< :f 

n- FlJ:~A~~ 1'-Jv~f~--=>o CtJ\'1:.>, tJi$;0)A 1 O)~~~~G a <:!ii~T ~ 2: 

~ -r:~~Bt~tJ~~i&ffi:~~ y 7 r- L,, ~ t.::it;[$;0) y 0)~~~~ G d <:!ii~T ~.:: ~ (}: 

, ~i&:ffi::7J~ffi::i&:ffi::"""-Y7 1'-T~o 2:0)J: 7 ~~*Jl$;~3(1t.T~.:: ~<::~~~~ 

MCifJt~~im--t~.:: ~tJ~tiJF!~<:db~o Ctc.tJ~'?--c, ffi::i&:ffi::1J'!Ij0)~~&7J~G d O)*Jlffl<;lt 

<:~*1CifJ t~3(;t 6 t1 ~ 7J: ~>~1t.4o/F¥-~f*O)~~*~ ~ E3 ~*~~~3(~'9 ~ t.:: 

fh 0) ll1Lt~l*1f: ~ fJm ;t --c 1t " ~ o 

(0022) 

~ t.::, ~1t.::JJ!) r7 J:,.*-*"~1*~ fflv"fc. LED+''/ 7 ~, ~!) r7 J:,. <::#$~ ;ht.:: 

~ ''/ {'-!) r)J:,. · 7Jv~.::::..r)J:,. · j:J-.::f."/ ~'-'*':l'tf* (Y AG) t~w±~:JC*O)-!f-~ 

!J r7 J:,. ( s m) ~~if~ itt.:: 7 7t r- Jv ~ ;f. -12 /A 'En:l'tf* ~ , ~ ifT ~ ~ ?f' ~ :;t 

- F ~ T ~.:: ~ ~~ J: ~ ~ 6 t~7't5c1J$~ loJJ:. ~it~.:: ~ tJ~-r: ~ ~0 

(0023) 

2: 0) J: 7 7J: 7 ::;t {'- Jv ~ ;f.~ /A 'Eff:l'tf*~'i, Y, G d , C e , S m, A 1 ,& ~ G 

a 0) )]{f-t ~ c --c~1t.~, X~'ir%ilffi. -r::~:r~~H~~1t.~t~ 7J: ~1t:Et~~1tm C, .:z-n 6 

~1t.~-=-~~lt<:+:5tt~il.E-3-C '"l )]{*f~{~~o X~'i, Y, G d, C e, S mO)w± 

~5G*~1t.~-=-~tt-r:~~~mtwctc.mM~~~~-r:~Vt:c t.::-& O)~~ro<;c --c~6 

;h~j=l(~ft:~1t.~ ~, ~1t.Y Jv ~.::::.. r7 J:,., ~1t.::JJ !J r7 J:,. ~ ~i.I.E-3- c '"li~)]{f-f~{~ 
~ o 2: ;h t~ 7 7 "/ ~ A ~ C '"l 7 ''/ 1t.Y / :t.::::. r7 ]:,.~0) 7 "/ 1t.~ ~)iii;! i.I.E-3- C '"l :tit 

:tri!II~~ ~fifh, g;gm* 1 3 5 o ,....._, 1 4 5 o 0 c O)t'ffi.&:iTI~.m-r: 2 ,....._, 51F.ftm~rot c --c ~ro<; 

Jlo ~ ~, iX ~~ ~$:Jlo ~ ** <:: ~-Jv ~ Jv C '"l, ~5t:it, :5t!i'4fL ![il:~, ~{~ ~~[$~1m 
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9 2: ~ c-t~~ 2: ~ iJ~C' ~ ~0 

(0024) 

(Y 1-p- q- r G d p Ceq S m r) 3 A 1 50 1 2 7 ~ f-.Jv~ ;f-t / A~7Cf*~J:, *BH 

q:t~;:G d ~11=1f9~ 2: ~ ~;:J: VJ, ~~~;:4 6 0 n ml-jJ:.O)ffi:~ffi::f:~O)JjJ1J~¥V'tj1J.$ 

~ fEj < 9 ~ 2: ~ iJ~C' ~ ~ o fJ F 0 :::::.. rJ A 0)13-:ff __;;_ O)j:~:fJD ~;: J: VJ , ~7C !::'- !1 ~ffi: 

iJ~, 5 3 0 n miJ~ t? 5 7 0 n m 'i. C'ffi:~ltffi:~.:~1J L-, ~f*O)¥V't~ffi: 't>ffi:~ffi:{Jtlj 

~;: ~ 7 f-. 9 ~ o $:17-0)~§ilt \¥V't'§.iJ~&.'~~~~- G d O)iif~_=. ~~ < 9 ~ 2: ~ C' 

~nXC' ~ ~o ~j:j, G d iJ~j:~:fJD9 ~ ~ :f=l(t;:, w'§.7C~;: J: ~ 7 ~ f-. Jv ~ ;f- t /A 0) 

¥V'CWi&fJ:1~ q ~;:fltT9 ~0 L- kiJ~'? L' p ~J: 0. 8 1-JT--r:~ ~ 2: ~ iJ~Yt'i. L- < 
, o. 7 J-j TC'~ ~ 2: ~ iJ~J: VJ 9f'i. l-Po ~ t? ~;:9f'i_ L- < ~J: o. 6 1-JTC'~ ~ o 

(0025] 

S m ~11=1f9 ~ (Y 1 - p- q- r G d p C e q S m r) 3 A 1 50 1 2 ~7'Cf*fJ:, G d 0)13 

=1r _=.O)t~:fJm;: ~;b t> 9ilffi.&~~·l1:0)flt TiJ~:}-~v \0 .:: 0) J: 7 ~;: s m ~11=1f~ it~.:: 

~ ~;: J: VJ, !'Ejilffi.&~;: .:8 ~t ~ 7 ~ r. Jv ~ ;t-tY A ~7Gf*0)~7CW'f&rJ:*$1iH;: E&~ ~ 

:h~o -i-O)c~~~:h~f¥&~J:G d 0)13=1f-=.n~!'Ej < ~~ri.~,*~ < ~~0 9~;b't 
, G d ~j:~:fJD l- '""( 7 ~ f-. Jv ~ ;f- t /A ~7'tf*O)¥V't5~~;:7}ftij. ~ff Jt. l- t-:~Jln)tfi. 

~, s m0)11=1f~;: J: ~ ilffi.&~~·l1:c~~~;:j1J*Ef1c ~ ~ 2: ~ iJ~fttJ~'? ko (~.:8, 2: 2: 

C' O)t'ffi.Bt~~·l1: ~ ~J:, 4 5 0 n m O)wE7Gt;: J: ~ 'fflilffi. ( 2 5° c) t;: .:}3 ~t ~ JjJ1J~~ 

7CWi&t;:~t9~, roJ~7C'f*O)fajt'ffi. (2 o oo c) ~;:.:B~t~¥V'CW'J&O):fB~tfl!! C% 

) C'*= L- 'L P~o ) 

(0026) 

s m0)15=1f -=.rJ: 0. 0 0 0 3 < r < 0. 0 8 O)j[!l.mC'ilffi.&~~~l1:iJ~ 6 0 %1-Jl:. ~ 

~ VJ 9f 'i. L- 1t \o 2: O)j(!l.m J: VJ r iJ~/J, ~ 1t \ ~, ilffi.&~~'i1:C~~O)j1J*iJ~/j\ ~ < ~ ~ o 

'i. k, .:: O)j[!l.m J: VJ r iJ~* ~ < ~ ~ ~ ilffi.&~~·l1:fJ:~t;: 11\; T L- -c < ~ o o. o o o 
7 < r < 0. 0 2 O):i(!l.mC'fJ:ilffi.J3t~~~i1:~J: 8 0 %1-JJ:.~ ~ V) ~Bff'i. l-Po 

(0027) 

c e ~J: o. o o 3 < q < o. 2 O)ji!l.mC':fB~t~7CWi&iJ~ 7 o %1-Jl:.~ ~ ~0 q 

iJ~ 0. 0 0 3 J-j TC' ~J:, c e ~;: J: ~ 7 ~ r. Jv ~ ;t- t /A O)JjJ:fJ~~7'G$'C.'O)~iJ~tuX 

:}-9 ~.:: ~ --r:Wi&flt T L-, ~~;:, o. 2 J: &J =* ~ < ~ ~ ~ iJI&~~7CiJ~~9 ~ o 
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(0028) 

=*llJt3"eBJj O)ID'[:Jf'-1 ;t- F~c:BP-c-:: 0) J: 7 ~ 7 :-t r- Jv ~ :t- t :/ ;;z,.'Efr7'ttf~'i, 

2 fi~lll/jJ::.® R E 3 (A 1, G a) 50 1 2 : C e 7 :;t f-. Jv ~ :t- t :/ ;;t,.'Efr7'tf*~~lf:;ij 

~it'L'tJ:lt\, J:W't>, A 1, Ga, Y)'Jz'UGd~Sm®1f5if_;t;Q~~~~2fi~!--j 

J::.O) R E 3 (A 1, G a) 50 1 2 : C e 7 :;t f-. Jv ~ :t- t :/ ;;t,.'Efr7'ttf~~lf:;ij~ it'L R 

GBO)~ffi:)J)t:)t~t~~T2: ~;Q~'""f~~o 2:;h~c, fJ7-7-1 JV:5t-~fflP~2: ~ 

~c J: !J 7 JvfJ 7 -~~*~~iilffl ~ t- -c 'tf!Jffll: ~ ~0 

(0029) 

(LED-7-,><1'102, 202, 702) 

*llJt3"eBJj~cfflP6;h~ L E D-7-'Y :1 ~~'i, RE 3 (A 1, G a) 501 2: C e'Efr 

7-'tt$:~~$~ < )jJ1J}!:g'""f ~ ~~1L!Io/J*1til!lo/J¥iJW;Q~~~j 6;h~o 3'€.7'6*-=f'""fJb~ 

L E D-7- '>' :l~'i, MO C V D$~~c J:!) £:#XJ::.~c I n G a N~®¥iJf*~ID'[:fj 

~ t--c~JJX;~it~o ¥iJWO)~'Im~ l-'L~'i, M I Sffli:l, PI Ntti:l~PNtti:l 

~ ~,,~ifT ~ J:t--t~m- ~.:ro~'lm<lb~ 1t \~J:?f'/'Jv~.:ro~'IJJX;® -t O)iQ~~lf 6 :n 
~0 ¥iJtffjO);f;tt1~.Z.®~lf::~&~c J: '? -c3'€.7't~ffi:~fi ,q~:JRT ~-:: ~ iO~l: ~ ~ 

0 ~ t::., ¥iJwm·f1:fi ~ _;t-=f~1J*i0~~--r ~~JJt~c~JJX;~ itt::.~~ _;t-=f#JS~m~ 

~~_;t-=f#P~m~T~2:~'tl:~~o 

(0030) 

~1LjJ lj r7 .b.*1til!lo/J¥iJw~~fflt- t::.~il- ¥iJ1*£:t&~c~J:-lT7 7-1 -v, ;;z,. 

1::: :t-Jk S i C, S i , Z n O~O);f;j"f-f;O~fflp 6 h~o ~ifi~·[1:® ~lt \~1t::JJ lj r7 

.b. ~~JJX;~ it~ t::.lsl) 'c ''i-!T7 7 -1 .Y£:f1X~ ffllt \~-:: ~ iO~W~ L-1t \0 -:: 0)-lj-7 7 -1 

.Y£:f&J::.'c G aN, A 1 N~®/'\ '>' 7 7 -fi ~~JJX;t- .Z.O) J::.'c P Nffli:l~ifT ~ 

~1t::JJlj r7.b.¥iJtf~~JJX;~it~o ~1t::JJ0 r7.b.*¥iJtf,'i, :::f*rl!.!lo/J~ F-:IL

~ 1t \~~1: N!illiJm•f1: ~~To ID't)C1J$~ [ti]J::. ~it~~ ~,plf~® N!ill~1t::JJ lj r7 

.b.¥iJtf~~JJX;~it~~il~'i, N!ill F-/'\/ r- ~ t--c s i, G e, s e, T e, 

c~~~liiJAT ~-:: ~ iO~W~ t- Po ~1J, P!ill~1t7J lj r7 .b.¥iJw~~JJX;~ it 

~~il~'i, P!ill F-/'\/ ~'l:;ib~ Z n, Mg, Be, C a, S r, B a~~ F

:1 ~it~ o ~1t:JJ lj r7 .b.*1til!lo/J¥iJ1*,'i, P !ill ~,- /'\ Y r- ~ ~--:It-t::. t.= ~tl: 

~'i P!ill1tt- 'c < Pf::.lsl) P!ill F- /'\:/f-. iJAt~Jc, iP'C J: ~1JD~~- ~ilm-=f~lY!it-f 
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~ 7 7 ;:('""< Yr~uft~ ~c J: t:J Y.;::.- Jv9 ~ .:: .:: -e P !f!!1t ~it~ .:: .:: ;Q~frf ~ L- "\, :r. '>' 

+ / :7'' ~ .::· ~c J: t:J P !f!!¥-i¥1* Bz lf N !f'l¥-iJWO)~ tlfrn1 ~ ~nX; ~ it tc ~- ¥-iJftfi 

J::Jc .:::zJ'{ '>' 31 IJ / Y'it~ ffi[g;g~l!f't.t~ .::· ~ m p -c r/f~0)~1kO)~ml.i~~nX: ~it 
~0 

(0031] 

[X~c, ~nX;~ t1tc¥-iJi*r7 :r./'-~~ 31''--{..:Y::c / F~0)7]:J'[;~if9 ~ :1' v- P' 

;Q~@J!i9 ~ ?f'-1 ~ / :7'' Y- ~c J: t:J rnt:ffl7 Jv:JJ '>' 1--9 ~ iO~, JOJ:7J:5'G~IilJ: t:J 'B a; P 

~/il0)¥m~t7J t:J ~lv t.=~ (/'-7 :JJ '>' 1--) , )'} )J~c J: '? -c ¥-i¥1* r:7 :r./'- ~iiDJ ~ 0 

db~ 1t "~'i, :J'G*'JO) ::9''--f..:Y::c / F~t;Q~tt~rni~lli:I1J9 ~A !7 7-1 /'{- ~c J: t:J ¥-i¥1* 

r:7 X./'- 'c:;f.iisb'l~ffiPA !7 7-1 -;f 7-1 / (1f.!~l) ~1§!J;Z~-;fgfi §Pil\~c i=JI Pte:(~, 

)'} )J~c J: '? -c r:7 :r./'- ~iiDJ t:J ¥-i¥ftr:7 :r./'- ;Q~ ~ + '>' 7"1k~c :JJ '>' 1-- 9 ~ 0 -=: 0) J: 

7 ~c L- -c ~1L71' lJ r:7 1>. *1L~!Io/J¥-i¥1*c db~ L E D + '>' 7" ~ ~nX; ~ it~ 2: .:: /Q~c 

~~0 

(0032] 

21s:IDB'6BfjO)ID\:?f'-17t- F~c:BP'l Et~-%~ID\:~ it ~~~~J:, 7 ;t 1-- Jv ~ .t

t / A~:l'tw.:: O)fi!J~~1lk~ttt.lll~1t~~~~L- -ciD\:*-=f0)~7t~-:fH:t4 o o 

n m!-)J:. 53 0 n mL-JT;Q~frf~ l- <, 4 2 0 n m!-)J:.4 9 0 n mL-JT;Q~J: t:J frf~ 

l- It "o L E D + '>' 7" .:: 7 ;t }-- Jv ~ .:?- t /A ~:l'tft .:: 0) ti.JJ$ ~ ..:C t1 ::C t1 J: t:J [OJ J:. ~ 

it~ tc i56 ~c r:t, 4 5 0 n m L-JJ:. 4 7 5 n m.L--) T ;Q~ ~ ~ ~c frf ~ L- p 0 2js:Ji,Q~Bfl 0) Et 

~*ID\: ::9'' -17t- F O)ID\:A « !7 1-- Jv ~ [R] 3 ~c JF9 0 4 5 0 n m #)/IJC ~- !7 ~ 

t~-=>ID\:iO~ LED+'>' 7"/Q~ ~ O)ID\:c db t:J, 5 7 0 n m#)ft~c ~- !7 ~t~-=>ID\: 

;Q~L ED+'>' 7"'c J: '? 'ljjJ:fJ~~ tltfc 7 ;t 1--Jv~ .t-t / AO)~cdb~o 

(0033] 

ctJm·f4: 7 --r..:Y- 1 o 3, 2 o 3) 

iJm•f4: 7 -i'..:Y- 1 0 3 , 2 0 3 .:: l- 'l ~J:, L E D + '>' 7" 1 0 2 , 2 0 2 O)mt.i 

.:: O):Jt- ~ '>' 7'r4:, ~~EFJ:fflMC'r4:, m~l&t~·f4:&lf~~futJ·f4:;Q~J: p 'B 0)/Q~<Kisb ~ 

t1 ~ o ~~fuiJBt.:: L- -c f:t 0 . 0 1 c a 1 / c m 2 / c m/OC L-JJ:.;Q~frf ~ L- < , J: 

t:J frf~ l- < rJ: 0. 5 C a 1 / C ffi 2/ C m/oCJ-)J:.cdb ~o ~ fc, 1'f*'f4:~ .::·~ 

~ ~ L- -ctJm·f4: 7 -i'..:Y- 0) rnt 1-1HJ:, frf ~ L- < ~J:, <P 1 o 1-1 m!-)J:., <P 4 5 1-1 mL-J 
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T'"""f~Go 2:0)J:77J:J.Jm•fi.l7-1.Y-~L-cJ:!wlfJtctJ:, ~- ~101, 8~, 7Jv~ 

:::=. r7 ..b.~O)~~& ~ -t- tt ~; 0)-it~~ m -v ~ t.:J.Jm·ri. ry -1.Y- iJ~~~f ~; ttG 0 .::: 0) J: 

7 ld::J.Jm•fi. 17 -1.Y- ~J:, ~LED+''/ 7 O)m:f.i ~, -1 /T- · U - ~',& ~'"? i7 / 

1-- • U - ~, 7J: c:: ~, ~ 17 -1.Y-~ /::Y -1 / 7''~~tc J:-:::> -c !@~ tcH~~~ it G 2: ~ 

iJ~'""('~ Go 

(0034] 

('"'7 r7 / 1-- • U- F 1 o 5) 

'"'7 r7 / 1-- • U - F 1 0 5 ~ L '""C t"i, L E D + "/ 7 1 0 2 ~ J!licrnL ~it G B 0) '"""f ~ 

~, ?f'-1 ~ / F~~ld:: ~·'"""ffllf&T G O)tc+7ttJ::::k~ ~ iJ~~tt~J:~Po ~ t.:, L E 

D+ "/ 7~1l~~rnLL'"'7r7 / 1-- • U- ~,~LED+"/ 70)~Jmm:f.i~ L '""CfiJfflT 

G~-3-tc:}.>-v ~ -c t"i, +:5ttJ:~-£J.J•fi. ~ ~/::Y -1 / ::7'' 17 -1.Y -~ ~ O)fflMC'!i.iJ~<K 

i56 i; t1G o ~ t.:, '"'7 r7 / 1-- • U- F J:::O) :-h '>' 71*Hc LED+''/ 7~J!IicrnLT G ~ ~ 

tc~:l'Cw~ pg~~tc7cJ1! ~it G~-3-~J:, Jliffl L -cJ!Iicrnr ~ itt.:5JU0)9£7'G?f'-1 ;;t- ~'iJ~ 

t; O):l'Ctc J: ~ ~kftl~ffT G.::: ~ ~ ~11::. T G 2: ~ iJ~'"""f ~Go 

(0035] 

LED+''/ 7 1 0 2 ~ '"'7 r7 / 1-- • U- ~, 1 0 5 O)jJ "/ 7 ~ O)ffl~t"i~MJ!1t'!i.tft 

iJ~lJ: ~·tc J:-:::> '""C1r 7 .::: ~ iJ~'"""f ~Go J:!i*lfJtctJ:, :r..~q=:.~*ftjj~, 7 !7 U JvtftiJ~~ 

-1~ F*ftiJ~lJ:~,iJ~~~ji;t1Go ~t.:, 7.:r.-A?f'r7/LED+"/77J:~·tcJ:~'"'7 

r7 / r- · u- F ~ffl~~ it G ~ ~tcm:S?\IfJtcffl~~ it G t.: ilbtc~J:A g -""-A r-, 
:-h -~/-""-A f--, ~~/'\ / 7~~ )fJPG 2: ~ iJ~'"t' ~Go ~ 6 tc, 9£7'G?f'-1 ;;t

F 0):7'CfiJJit~1J$ ~[OJ J::: ~it G f.: i56 tc L E D + ''/ 77'J~J!IicrnL ~ t1 G '"'7 r7 / 1-- • U - ~, 

O)*OO~~OOt'\~ L, *OOtcJXJift~Fi~~t~f-::it'""C B~Po 2: 0)~-3-0)*00*-Il~ ~J: 

, 0. 1 S tjJ::: 0. 8 S tjTiJ~Yf~ L Po ~ t.:, '"'7 r7 / 1-- • U- F O)g{;flfJtJ:m 

:5?\tltt:!i:~ L'""C~J:3 0 0 ll n- c mtjTiJ~Yf~ L <, J: ~Yf~ L < ~J:, 3 ll n- c 

mtjT'"t'~Go ~t.:, '"?i';l/1-- • U-FJ:::tc1l~O)LED+'';/7~flrnLTG~-it 

t"i, LED+''/ 77'J~ i; O)¥E,~tJ:~iJ~~ < 7J: G t.: ilb~tJ:-£J.J&iJ~ J: v ~ 2: ~ iJ~:sftilb i; t1G 

0 J:!i*lfJtcrJ:, 0. 0 1 c a 1 / c m z / c m/OCtjJ:::iJ~Yf~ L < J: ~ Yf~ L < 
~J: o. 5 c a 1/ c mZ/ c m/OCtjJ:::'"t'~Go 2:tl,i;0)*14~mt-::T:ftf-l~ L 

-c~J:, ~~- ~101, ~~A~~- ~A~~- ~:77-1;;(/'\5'-/#~t7~'';/7~7'J~~ 
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~j'f?;h.Qo 

(0036) 

(--1/-T- · IJ- F1 o 6) 

.-{ Y-T- · I}- F 1 0 6 ~ t,"""(~J:, ~t// I--· I} -I'' 1 0 5 J:J~~c!il~;ht.: L 

ED7-,;~7'1 0 2 ~ffl.MJ!~;htc:i,J~·f4.7--1.Y-1 0 3 ~(!)ffl.MJ!~LKI0B(!)~db0 

0 ~t/Y r- · IJ- FJ::.r~~~(!)LED+,;~:t~~~tt-=~-iH:t, :friJ~'f4.7--1..Y

[tl]±iJ~ff:tM~ t, '/J:.lt \ J: 7 ~eli~~ ~ 0 :t'lilllX ~ 9 0 £,~ n~ db 0 0 J! w«l '~ ,:t, ~ -ry / r-
. IJ- FiJ\ t? Jl'l;h.Q t~iff-::J -c, --1 Y-T- · IJ- f'' (/) 7--1 ..Y -~ YT' -1 / 7"~ it 0 

fiffij[Iij(!)(IijfJt~:*~ < 9 Q 2: ~ '/J:. ~·,~ J: '? -c~ ry / r- . I}- {''iJ\ t? J: ~ Jl'l;htc:.-{ / 

-T- · IJ - F ~ ffl.MR ~it 0 J.J~·f4. 7 --1 ..Y- 0ffl.~!lt ~ ~ <:' 2: ~ iJ~~ ~ 0 o J.J~·f4. 7 

--1 -v - ~ (/)ffl.~OO (/) :fll ~ ~J:, ~:l!f·f4. ~ :W ~ t, -c 1 . 6 s ~jJ::. 1 o s ~j --r iJ~iff ~ 

L, lt\0 .-{ /-T- . I}- {'' (1:):5'[;fiffij1i~~tl -(7 (!)~i#\'~~n'X;~ it Q tc: &) '~ ~J:, db t? iJ\ t 

l5b 1J- 1''7 v-P.(!)~i#\~2I!l~~~l5b-c:fT't>t!£~~nX;~ it-c B J: <, ~lt\~:t:@-c 

(/) --1 / -T- · IJ - F ~ ~JJX; ~ itt.: {3V~ --1 / -T- · IJ - f'' J::.1i~(/) ~-g~ ~ I'W 0 2: ~ r~ 

J:-::J-c~nX;~it-cB~Po ~ t?r~r:t, --1 Y-T · lJ- F~tT'bff{~~JVttft, fiffil001J 

[O]iJ\ t? 1JoEE9 0 2: ~ r~ J: ~ plf~(!)fiffij[Iij(!)(Iijff ~ fiffiJOOJWJ ~ ~ [tl]H~t~~n'X:~ it 0 2: ~ 

B~~oo 

(0037) 

--1 / -T- · IJ - F ~J:, J.J~·f4. 7 --1 ..Y-~db 0 ~ /7-1 / ::7'' 7 --1 ..Y -~ ~ (!)ffl.MJ! 

•f4.&ve~~J.J·[4.7J~~P2: ~ iJ~<l<llb t?t10o J!f*«l'IJ:.~:t!M1i:~ t, -c~J:, 3 o o 

1.1 Q- c m~j--rn~ijf~ l, <, J: ~iff~ l, < ~:t 3 1.1 Q- c m~j--r~db Go 2: ;h t? (!) 

*1lf:~mtc:9:ftt+~ t, -cr:t, ~9(, ~, ~9(A. ~ ~ruJ, ~A.~ ~&ve~ruJ, ~- iN~~ 'Y 

q:. t, tc: 7 Jv ~ :=- t/ P., ~9(, ~[UJ~iJ~~~T' t? t10 0 

(0038] 

(::I - 7 -{ / y--g~ 1 0 1 ) 

::zls:JiJf¥€.BJH~Jt1PI?;h0::I-7--r Y::7''1i~1 o 1 ~,J:, :::t-JvF1i~;f;t1 04 ~r:tJJU 

t~~-ry /I-- • I}- F(!):JJ "/ 7't~~~t f?;h.Q B (!)~db~ LED+"/ :f(!)ID'[;~3{~ 

9 0 7 ::;t I-- Jv ~ :f-~ /:A '*'7't1*iJ~151r ~ ;h 0 B (!)~db 0 o ::I - 7 -1 / y--g~(!) J! i* 

«l:ftt-f~ t, -c~J:, :r..~q:-~1J1f.II~L .::1. IJ Yfitf.lll, ~ IJ ::1- Y'IJ:. ~·0i!iftft*•f4.t~~;htc: 



Vizio EX1002 Page 0200

~BJHfti:lll~u~~IJ: ~viJ~Yf~~.:fflP t? t10o ~ t.:, 7 ::;t I-- Jv~ ..?- t / A'E!r7't1* ~~ 

'.:tJl.\~jf!J ~~i:f~ it--ct ~Po J:!f*lfJIJ:tJl.\~jf!J ~ l- --c ~J:, + !7 /~/'\ V i';J .b., ~ 

1t.+ 7 Y, ~1t.7 Jv ~:::::.. r7 .b., ~1t.fl*~iJ~Yf~~-=ffl v ~ t? t10 0 

(0039) 

C .::c-Jv P'"i'i~:f:t 1 o 4) 

.::c-Jv P'"i'i~:ft 1 0 4 f"i, ~?t'--f :;;t- P'0){9!fflffl~t.:J!Dt;: --c LED+''/ 71 0 

2 , tli~'f4. ry --f.:Y- 1 o 3 , 7 ::-t r- Jv ~ -* t Y A 'E!r7'ti*iJ~~=1r ~ t1 t.: ::::r- .:;- 1 Y 

~'"i'i~ 1 0 1 /J: ~v ~~"l'i~iJ~ t? 1*~19 0 t.: l'h t.:~~t 0 2: ~ iJ~C: ~ 0 o .::C-Jv F"i'i~:f;tf"i 

, ~~t.:fJ:;tftJ:IIj~fflP'""(~p)(;~it02: ~iJ~C:~0o ~t-=:, 7::;t l--Jv~;f-t/A'Eff 

7't1*~~=1r~ it0 2: ~ '.: J: '? --c:mJffil ~:t1i~9 2: ~ iJ~e:~ 07J~, t1i:lll.::t- Jv P''.: 

tJl.\~jf!J~~i:f~ it 0 2: ~ '.: J: '? --c LED+ '':l 7 1 0 2 iJ~ 6 ®i11rtiJ'f4. ~~f[J ~ itfW. 

.ff1§ ~ ~ t? '.:j:~~9 2: ~ iJ~C: ~Go J!~.: ~f.::, ::C-Jv P'"i'i~;f;t 1 0 4 ~pJf~®~ll\ 

'.:9 0 2: ~ ~.: J: '? --c LED+"/ 77J~ 6 ®~~~*~itt.:!] tl1\~~ itt.:!] 9 0 v 

Y ;;(~1J=* ~f~t.: it 0 2: ~ iJ~C: ~ 0 o Vt '? --c, .::t-Jv F"i'i~:ft 1 o 4 f"i1l~flfi L-t.: 

:f$J3QC: 't J: v ~ o J:! f*lfJ t.: rJ:, 8 v Y ;;(~l:f\, I!!J v Y .:::z:'~ll\ ~ i? t.: f"i, ~Wil'!UOO 

7J~t?J[.'""C:f~P3~ll\~-t";hl? ~1l~*Jiij.ij;bitf.:1o/JC:db0o ::C-Jv P'"i'i~t 1 0 4 CO 

J:!f*lfJ:ftf1 ~ l- --c rJ:, -=E ~ l- --c :c~:t- ~ffti:lll, .::1- v 7ffti:lll, ~ v ::::r- / 7J: ~v ®ifjff 

f'*·[4.~.:~;htd~BJ:I;tfti:l!l~u~~IJ: ~viJ~Yf~'.:fflP t?t10o ~f.:, tJl.\~jf!J ~ l- '""Cf"i, 

+ 7 /~/'\ V r7 .b., ~1t.+ 7 Y, ~1t.7 Jv ~:::::.. r7 .b., ~1t.fl*~iJ~Yf~~-=ffl v ~ t? 

t10 0 ~ 6 ~-=- tJl.\~.ifiJ '.:1Jo ;t --c .::c-Jv F"i'i~:ft$ '.: 't 7 ::-t r- Jv ~ ..?- t Y A 'E!r7ti*~ 

~i:f ~ it 0 2: ~ 't e: ~ 0 0 c t.: iJ~ '? --c, 7 ::-t r- Jv ~ ..?- t Y A 'E!r7't1* f"i .::c-Jv P' "i'i~ 

:ft$ 'C~i:f ~it'""( '1:J -t" ;hj_j~(O :::I- .:r 4 / 7''1'i~/J: ~v ~-=~i:f ~it'""( ffl V ~ '""( '1:J J: V ~ 0 

~ t.:, ::::r -.:;- 1 Y ~'"i'i~~ 7 ::-t r- Jv ~ ..?- t Y .A'E!r7'ti*iJ~~=1r~ ttt.:t1i:lll, .::c-Jv P' 

"i'i~;f;t~u~~IJ: ~v ~ l- t.:~IJ: 01'i~:fi"~ ffl P '""C~p)(;~ it'""( 't ~Po 2: ®~i:i", 1.:.~'[4. 

~< J: !J*n/J:~v®~/fliJ~~"/J:P~!/'--17-t- P'~902: ~iJ~C:~0o ~t.:, Jffi 

i'JT$ ~ ~ M L- --c .::t - Jv P' "i'i~:ft ~ ::::r - .:r 1 Y 7''1'i~ ~ ~ fOJ t: "i'i~:ft ~ ffl P --c ~pX; ~ it --c 
l:J~Po 

(0040) 

C*~~lil) 
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::z!s:JiJB'f.BJj 0) ID'C ::5f' -1 :;;t - F ~ L E D :3X7]':~ ~;:: fiJ ttl l- k :l~lil, R G B ~ -t- :h .::C :h 

ID'CTGID'C::5f'-1:;;t- P'O)*Jl,7J.'iJ;t:>itt:~t,;:J:G L E D:3X~~J: D 't, J: D r%*w 

*HH;:8e~:3X7}':~itG ~ ~;Q>;~~Go '9/J::b't, :friD't::5f'-1:;;t- p-~~,7;-'iJ;bit 

'""( 8~*/J: ~--~~ft.e:3X7}':~ it G t-= &9 ';:'J: R G B O);friD\:::57''4 :;;t- F ~ -t-:h.::C:h[tl] 

IF~H;:ID'Cit~'G ~1~/J:Po -i-O)f-=&97/ie~, ~e~, w~*O)-i-;h.::C:h1Jie:3X~ 

t- k~-iJ,;:tt«-c ~[®*(b t-= D 0):3X7]':n>;j(~ < 7J: Go t- t-=n>;'? -c, 8~*0):3X~ 

0) ~-i] ~;:: ;81t ~ '""( ''i R G B 1Ji e:3X7}': ~ lt!~ l- '""C r%*w*HJ ';:: :3X7}': ~ it G ~ ~ ;Q>;~ ~ iJ: It ~ 

0 ~ t-=, 8 e~0):3X7J( fJ::friD't ?f' --r :;;t- r-~ ~.w t- -c :3X~ ~ it G t-= <'JO:fr-*-~1*0) 

i&&~~·[1:7J: ~~~~~ l-fl 4 ~~ t-IJ: ~t:hf'J/J: I? 7J: Po ~ I?~;::, ~H:.e~;: J: G:3X~~ 

(b G ;Q>;af00;: L E D:3X~~O)f~~~T G )J[OJ~fij &';:: J: '? '""(, R G B O)ID\:?f'-1 :;;t

P';Q>;1i5:5}E(\J~;:ID'[;~ :h:3X~e;Q>;~;bG~-iJB (b Go ::zis:Jil~BJjO)ID\:::5f'-1 :;;t- F~ 

R G B O)ID\:?f'-1 :;;t- P'~;:1Jo.:t -rfJJfflT G ~ ~ ~;:: J: D, J: D r%*w*ffi1tn>;OJ~~~ 7J: 

G ~~~;:: 8e~O)ID'[:;Q>;3t/Et-e<U I? ~/J: < T ~ ~ 't ~~Go ~ t-=, R G B O);fr 

ID't?f'-1 :;;t- F ~ 't ~;:ID'[:~ it G ~ ~ ~;:: J: D )T"f&~ [OJ ____I:_~ it G ~ ~ 't ~~Go 

(0041] 

::zis:IDB'f.BJjO)ID'[:?f'-1 :;;t- F~ fflP'"( :3X~~iil0) 1 ~ ~ l- -c, R G B O);friD\:::57" 

-1 :;;t- P' ~;:1Jo.:t -c 8e~9£7'C::5f'-1 :;;t- P' ~ 1M*~ t- -rfJJffl l-, ~~~~~ I-- lJ !7 

.Ail\/J: ~~if~O)IDif\~;:Mciil ~itt-= L E D:3X7}':~0);tlli~1'1,Q)(;~71'To L E D:3X~~ 

f'i, ~1111J§nr~(b G,~ff§nr~J: ~~ ~~5?'\Erq~.:w~~ it Go ~1111J§nrn~ I? O):±lJJ/" 

Jv .A';:: J: '? -c fl 4 0) l®1~n>;:3X~OJ ~~/J: -r -1 .A 7 v -1 ~ ~ T G ~ ~ ;Q>;~ ~ G 0 ~11111 

§nr~ l- '"(f'i, A:1J~ :hG:3X~:Y- !I ~~H~Erq~;:~c'ti~ itG RAM (Rand o 

m, Access, Memory) ~- RAM~;:~c't"i~:hG.:Y-!ln~t?:friD'CY 

--r :;;t- r- ~ m!E 0) eJj G ~ ~;:,~ff ~ it G t-= &9 0) ~~1§~ ~ '~Jii~--t G ~~tUW§nr ~ 

, ~~f!JUill§nrO)tl::l:1J1'§~~.A-1 '>'+Y:7''~:h-c, :friD't::5f'-1:;;t- P'~/~ff~it 

G P' 7 -1 /'\- ~ ~ fJm ;t Go ~~f!JUill§nrfJ:, R AM~;:: ~c't"i ~ :h G 7- !I n~ I? ID'C 

::5f'-1:;;t- FO)/~H~mJ~'IJii~t--c/\Jv.A1§~~tl::l:1JTGo ~ ~ ~- 8e~0):3X7}': 

~1-T?~-il~J:, RG B:friD't?f'-1;-t- FO)/\Jv.A1§~~*R < TG, /\Jv.Ar%~11.'; 

< T G~P~'i:@ < ,~ff~ it/J:Po tt!!.:h, -t-:h ~tlliflT G J: 7 ~;:: 8e~ID'C::5f'-1 :;;t 

- F';:/\Jv .A1§~~ tl::l:1JT Go ~;fl.,';: J: D, L E D:3X7F~O) 8e~*7}':T Go 



Vizio EX1002 Page 0202

(0042) 

t_., tc.tir.-:J -c, EI'E*¥£7'65'--1 :;;t- F ~ ?ff~O)W'f&<:,~ff~ it 0 tc. l1JO)/'\JvA1'g 

~~m~9 0 ~fJl'flill!JiP§~.!:: t_., -c cPu ~JJU~fJiiUto.::.!:: iJ~W~ t_., 1r \0 ~fJl'fli!JUiP 

§~iJ\~t±::1J~;fl,.Q/'\JvA1'g~~J:, EI'E*¥£7'65'.-{:;;t- FO) F7-1 /'\-t;:J.,.)J~ 

;h '""C F 7 .-{/'\~A.-{ 'Y + :/ !f ~it .Q o F 7 .-{ /'\- iJ~:;;t :/ t;: t:t. .Q .!:: B ~*¥£7'6 5' .-{ 

:;;t- F iJ~ ,® ~ :h, :;;t 7 t;: t:t. 0 .!:: ~~ ff ~ :h 0 o 

(0043) 

~ tc., *1lJt¥'£Bf}0)¥£7'65'.-{ :;;t- F~ fflPtc.)JUO) L E D*~~~~9o *jl¥6Bfl 

0) EI'E*¥£7'65'--1 :;;t- P'O):J;..~ fflv\EJ~fflO) L E D*~~l!l.!:: 9 .Q.::.!:: 't <: ~ .Q 

o B~ffl 0) L E D*~~~J:, 2js;:jJ{¥'£Bf}0)¥£7'65'.-{ :;;t- P' 5 0 1 O):J;.. ~~ f- !) "/ !7 

Aif\t:i:. .!::~t;:~[(!IL,;f't'§JV<:9 .Q.::.!:: iJ~<: ~Go R G B 0)-t-;fl,..ZS;fl,O)~[ti.IJ§~O)f\;;;b t) 

t;: E3'E¥£7-'COJFi~t:t.*D¥£Bf}0)¥£7-'C:)f'.-{ :;;t- Fffl~!ti.IJ§~O):J;...!:: L, -c LED*~~ 
~ ;f't'§JV<: ~ it .Q .:: .!:: iJ~<: ~ .Q o L E D *~~~J:, ~!ti.IJ§~ <: ;ib .Q ,®§~t:t. C:: .!:: m 
3?'\lflt;:*~~ it 0o ~!ti.IJ§~iJ\ ~ 0) t±:lJJ/'\JvA t;: J: -:J '""Cff! 1< O)@J{~iJ~*~OJFi~t:t. 

:r --1 A 7 v --1 ~.!:: 9 0 .:: .!:: n~<: ~ 0 0 ~oci.JJ§~.!:: 1_., -c ~J:, An~ :h 0 *~:r- !7 

~~H~If}t;:~c:~f.~ it.Q RAM (Random, A c c e s s, Memo r y) .!:: 

, R AM t;: ~c·~f. ~ ;fl, .Q 7- !7 iJ\ ~ ¥£7'6 5' .-{ :;;t- F ~ pff)E 0) Bf}.Q ~ t;: ,® ~ it .Q tc. 

l1)0)~fJl'fl1'g~~m~9 o~fJl'fltUW19~.!::, ~fJl'fltUW19~0)t±::/J1'g~<:A-1 "/ + :/ 
:7'' ~ :h -c, ¥£7'65'--1 :;;t- F ~ ,~ff~ it 0 P'7 --1 /'\-.!:: ~fJiiJ}t 0o ~fJl'fltiJW§~~J: 

, R AMt;:~c·~f.~ ;fl,.Q 7- !7 iJ\ ~¥£7'65'--1 ::;t- F O),~ff~Fd:l~m~t_., -c /'\JvA1'g 

~~ t±::JJ9 Go 

(0044) 

L, tc.iJ~-:J '""C, EJ~jfJO) L E D*~~~J:RG B 0)7 JvfJ 7-*~~.!::~l:t. t) ~?;t 

§~;f't'§mt~M'Hilt1t<: ~ .Q .!:: j=l(t;:r.Df~¥HJ1t<: ~ .Q o -t-O)fc. l1J, 3?:fiffit;: R G B 0)¥£7'6 

Y--1 :;;t- P' O)~~~~t;:f¥-7 'Ets> ~ t:t. .!::~ O)l;t. P7 -1 A 7 v .-{ .!:: 9 .Q.:: .!:: iJ~<: ~ .Q B 0) 

<:;!boo ~tc, tfE*O)$'E, ~'EO):J;..~fflv\fc.LED*7F~tclt«AMO)§t;:M 

9 0 wU1ntn~:}--t:t. < ~~rm O)itm t;:J@ 1_., -c 1r \.Q 0 

(0045) 

(1'g~~) 
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::zjs:JiJ{3'f.BJjO)ID'[:?f'-1 ;t- F~*7F~iif0) 1 fl-cdbG1§~~~ ~ 'll!Jffl ~ td~-El 

, -:RH~fm3C/E ~ 'l 3'€.:7'[;~ it G.::~ tJ~tiJFil§-cdb G ~ ~tciD't?f'-1 ;t- FO)~~~tJ~~~ 

ff ~ 'l l:J ~ <fr i? 1J:. ~~ 7J~1:: ~ /J:.lt ~ ~ lt ~ 7 t~~iJ~ db Go ::zjs:JiJ{3'f.BJj 0)3'f.7[; ?f' -1 ;t- F ~ 

m lt ~t-=1§~~0)•~''~nX ~ ~ --c, ~m'i1:./'\::$'- /tJ~~nX~ ttt-=£~JXJ:Jc 8~*3'€. 

7C?f'-1;t- F~J!§ciil~itGo .::O)J: 71J:.3'€.7G?t--f;t- ~-~rni~UX~'irni_ill!_~Utcff~ 

~ tL t.= ID'C ?f' -1 ;t- F 0) §lflt ~ ID'C ?f' -1 ;t- ~-g$ ~ ~ 'l :t& 7 o ID'C ?f' -1 ;t- ~-g$ 

~ 2-=> ~JJ:.fflP-t-tt-rttid!IJ~~lktciD'C?t-1 ;t- F~J!§ciil~ it Go :@'l O)ID\:?f' 

-1 ;t- FtJ~J!§ciil~ t'LG ~ P3lktc:@OOtcJ!§ciil~ t'LGo ~ID't?f'-1 ;t- ~-Bz~£~JXtJ~ 

t?:7t-~~m:1J~ff~~itGmi)]{::r- ~-~.ztt.ztt, /~/?f'tcJ: ~*~~itt-=1~- ~~ 

iiffl1§~ffl0)~1:*1*Jtci:!!!IJ:E~itGo L E D*7F~~J:, J!l7'G~~~;ftJ~1'fPt-:Y Jv~ ?f' 

-1 :\=- -v A r- O)~l*I*J tcl'§ciil ~ tL*OOtc ~ 0 ::r- /::1 J.>.O)Jt.:f:Jll~t-cttJ!:. ~ tt --c tt ~G 
o ~1*0)*7FOO~J:, 8~ v / ;;(~~~t'l db0o ~ t-:, L E D*~~O)~E(\JJ!§c~~ 

t'i, ~WO)~[IijtJ~ i? :::1'J.>.r\ '>' :\=- / ~:® ~ ~1*1*1 ~~~9 Go .:: t'Ltc J: ~ 8~*1§ 

~~~~nX9G.:: ~tJ~-c~Go ::zls:JIJ{3'f.BJj0)¥67'C?f'4;t- ~-~, ~~O)g$tc:5Ht$ 

~c.'~~tJ~ t?:7t-1J{Utc10J~t'ffii~t-M < ~~~lkt:J:. ~~t.:J!§ciil ~- _ID!_~Uff~~ it G.::~ -c J: ~ 

1§wJJ:·I1:.tJ~r.:o tt ~1§~~ ~ ~it G .:: ~ tJ~-c ~ G 0 4t~c.,~~tJ~ t? :7t-iWHc IOJ ~t'ffii~t-M < ~ ~J: 
~~Erqtc~~f-M < l:J 0) l:J llf~E(\Jtcl'§ciil9 G B 0) ~ l:J15<fro ~ t.=tJ~'? 'l, LED* 

~~O)*~OOftt:J:. ~tc J: ~Weill~ t'LGID't?f'-1 ;t- F 0)~~¥6:7't?f'-1 ;t- Fg$0) 

~~fl4i!:JR9G.:: ~tJ~-c~Go .::0)1§~~tCJ: ~- ~1J0)¥6:7't?f'-1;t- Fg:f~ 

~~~O)ID\:?f'-1 ;t- ~-tJ~foi i? tJ~O) t- 7 ·fJvt.: J: ~ ~~ff ~ t-: ~ ~ --c l:Jit!Q'JO)ID\:?f' 

-1 ;t- ~-g:f~~~-::J t-:ID't?f'-1 ;t- Ftc J: ~ 1§~~~ P3~lktc:t>J~tc¥e7C~ it G.:: 

~ tJ~tiJFil§~ IJ:.Gl:J 0)-cdbGo ~ k, ~9t'LiJ~1::9 G.::~ l:J /J:.Po id!b~~lktcl'§ciil 

~ --c db G.::~ tJ~ t? q:t,e,,~~~~tcl'§ciil9 G.::~ tJ~-c ~mB,I(ID\:0)1§~ ~foJ i?lil£1~ 

1J:. < ~lli1J ~ it G .:: ~ tJ~-c ~ G 0 

(0046] 

COOlk~Wi{) 

::zjs:JIJ{3'f.BJj O)ID\:?f'-1 ;t- ~- ~ ffllt ~--c [KJ 7 0)!10 < 00ik:ID\:7Ci)]{~:f'I,QX9 G _:: ~ tJ~ 

-c ~ Go 00ik:ID\:7Ci)]{ 0)~-El, 7 7t t- Jv ~ -* t /A '*'7[;1* ~ ::r- 7 -1 / :?"~~~~ 

7C~JXJ:.O)~J5L~- t- 7 o 6 tc15-::ff~ it Go ~P~J:/'\-1 / ?f'-lf>H:I~ ~ ~tc~ISL~-
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l--7 0 6'-:=~;fp/J:~v~-lt~- l--lk7 01 '.::~ffl<;L-.::C-JvF~~~t~1~~j'~L,'""(~~p 

o !:'!f*lfH.::~i, ~~fi&~iJ~'f1:./\::9- /tJ~~$:~ :ht.: ::::r O)-'=F~t1\0)~~£~JX 7 

0 3 1:/g ~.:: L E D + ''/ 7 7 0 2 ~ 1!!!1/ET Go L E D + ''/ 7 ~ iJ~'f1:./\ ::9 - :/ ~ 0)~ 

mEfltJ:tm~ n '? t.:tit, 7 ~ r- Jv ~ .::ft :/ -'A~7tw~:r.~q:-~*t1JUr ~ )JUl11ttfL- L 

E D + ''/ 7 7 0 2 tJ~fj!flf& ~ :h fc: £~Jj 7 0 3 J:::. ~.:: Jt.:f:llt ~ -lt~7C ?f' -1 7t- P' ~ ~$; ~ 

'it Go (: 7 L- '""(~$;~ :hf.:~?f'-1 7t- P'~'J:, 7 !7 !) Jv'f1:.iJ7[;~ 7 0 4 O)itffi)[Iij~.:: 

:r.~q:-~lftJUr/J: ~v'""fi!!!IYE~ :hGo iJ7[;~Jj 7 0 4 O)~jJO)j::_[IijJ:::.'.::~i, 'E!ril*M"ll:. 

O)f.: &? B~~ttLJ?i!JtJ~13'-if~ :ht.: 7-1 Jv.b.l;k:O) JXM~~~t 7 o 7 ~Mciil ~ -lt'"""C db Go 

[O]!f~JH.::, tJ7t~O)~oo-tJtU:@OO-?~?t--1 :::t- P'tJ~Mciil~ :n -c P/J:Pitffi~OOJ:J.:: ~ JX 

M~~~t 7 0 5 ~~tt~7C$~ lo:JJ:. ~ -lt'"""C db Go .:: ;h'.:: J: !J, LCD 0)/'\ ''/ !7 7 

-1 1-- ~ L- '"""C +:51-IJ: BfJ G ~ ~ 1~ i? :h G OOlk~V]{ ~ T G .:: ~ tJ~'"C ~ Go ~H*7F 

~iii~ L- '"""CfJJfflT G~~ri, iJ7C~JX 7 o 4 O)j::_[IijJ:.~.::::f7FLKIO)~'t1:.iJ~'f1:./\::9 

- /tJ~~$:~ :ht.:ll~-=f£~JXM~.::)±A~ :htd1~H~iil~fr L- -cMc~ :htdlmi7C~'.:: J: 

!J :f'I§,QX; ~ -it G .:: ~ tJ~'"C ~ G o 1--_~ .. rf, *IDB''6BfJ 0) *Mlif§IH.:: ":::> v ~ '"""C ID'lBfJ T G tJ\ *liJ! 

~BfJ~i!!i*Efl*Mli1YUO)dJ.~.:: ~NY£~ :hG ~ O)'""f~i/J: v ~.:: ~ ~i § 7 ~ '""f ~ 7J: v ~0 

(0047] 

(*Mli1YU] 

C*Mli19U 1) 

~*-=f ~ L- '""( ~ e"- !7 tJ~ 4 5 0 n m 0) G a I n N -*"iJ'f* ~ ffl Pt.: o L E D 

+''/ 7ri, ~W~-ltf.:-!1-7 y-{'"\7£~J:J.::TMG ( 1--!) Y.-7-JvjJ!) r)A) fJ-'A, 

T M A ( 1-- !) ;1. + Jv 7 Jv ~ .:=. r7 A) j:J -'A, ~* 71' -'A Bz ~ F-/\ :/ 1-- 71' -'A ~ q:- -v !) 

771'-'A ~ j='a.::iTIEL-, MO C V D$'""f~1t71'!) r7 A~td~!lo/1-*"iJ'f*~ nXJ!l~ 'it G.:: 

~ ~.:: J: !J ~$; ~ 'it f.: o P'- /\ :/ 1-- 71' -'A ~ L- '""( S i H 4 ~ C p 2 M g ~ , ~ -1:7] !J ~ ;t 

G.::~~.:: J: '? '"""CN2!1!iJ~'t1:.~ifT G~1t71' !J r7 A-*"iJi*~ P2!1!iJ~·[1:~ifT G~ 

1t71'!) r7 A-*"iJf*~~ffl<;L- P Nffl~~~$;~ 'ltf.:o (IJ:;f], P2!1!-*"iJf*ri, ffl<;Jll 

~400~0J:.'""f7.:=.-~~'it'""(dbGo) 

(0048] 

:r. ''/ + :/ :~n.:: J: !J P N ~-*"iJi**OO~~tl:l ~-itt.:~, -'A/\''/ ::9 !J :/ ~'~.:: J: !J ~ 

~Jf_i~ -t;h.:f';h~pX~ 'ltf,:o (: 7 L, '""( lli*J:::.tJ~'? f.:-*"iJ'f*r) :L./'\-~A !7 7-{ :1' 
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(0049] 

~It~ "/ :\=- t_., tcJruJ!lY !J- F 7 v- P. O):)t;}tffiH.: ::11 ''/ :t~::ffT ~ ~ ry / t- · !J- f'' '.: 

L E D..:f- ''/ :t~:r.;:t<:t-~t;fijljj'"""f ::9''-1 ll</9' -1 /!fl., t:::.o L E D..:f- "/ :iO);frm~:i~ 

~ ry / t- · !J- F&~-1' /-T- · !J- F ~- ~ -t-tt-rtt~¥l'"""f 7 --l..Y-J:t</9' -1 

/ !f L,~EfJiJJM~ llX -:J f:::_o 

(0050] 

~ 15, 7 7t t- fv ~ ;f t /A '*'*i*~J:, Y, G d , C e O)~±~::TG* ~1t~ -=-~~ 

tt'"""f~'.:mM t_.,t:::.mM~~~~'"""fj=I(YJL~ -ltt:::.o 2:n~~rott_., -c1~ f?tt~j=I(YJL~1t 

4Pl! ~ , ~1t 7 Jv ~ .::::.. ry P., ~1t7i u ry P. ~ ~re-El 1_., -c ~re-El )]Cf4~~ .:50 2: n '.: 7 7 

''/ !7 A ~ t_., -c 7 "/ 1t 7 /::c.::::.. ry P. ~~re-El t_., -c tittrl!H.: ~fi l5b, ~X\$ 1 4 o o D c 0) 

Uffi.Bt'"""f 31F-ffm~rot l, -c~rot.Po ~i~f:::.o ~rottfo ~:;1<$'"""fll<- Jv~ Jv l, L, ~W, 7t 

~{L ![fi~, j~H~JC:gfiJ~Jm 1_., L~rot~ '"ltf:::_o 

(0051] 

~rot~ ttt:::. (Yo. 8 G d o. 2) 3 A 1 50 1 2 : C e '*'*1* 8 0 _m-=_.g~, :r.;:t<:t-~11 

ijljj 1 0 0 _m-=_.g~~ J: <~re-El l, -c A!) 7- ~ ~ '"ltt:::.o 2: 0) A!) 7-~LED 7- "/ :1 

tJ~~l.Hil ~ ttt:::.~ ry / t- • !J- f'' J:.O) ::11 "/ :ii*H.:~±A. ~ -ltt:::.o ~±A.13t, 7 7t t- Jv ~ 

-* t /A '*'*f*n~~if ~ n t:::. m JJ!jf ~ 1 3 o De 1 IF-f rm '"""f 11~1t ~ -1t t:::. 0 2: 7 1_., -c L E 

D..:f-"/7J:.,.:W:~ 12 o JJ.0)7;;t t-Jv~;ft/A'*':l'Cf*tJ~~ir~ttt:::.::::r--r---r / 

~-.g~;Q~~rot ~ t1 t:::. o IJ:. :8, ::::r - -T -1 / ~-.g~,.: ~J:, L E D + ''/ :1 t.: 1nJ iJ>.-:;. -c 7 7t t-

Jv ~ ;f t /A '*':l'Cf*tJ~~ 4 '.:~ < l, -c &b 6 o -i" O)f3t, ~ b ~.:LED+"/ :1~ 7 7t 

t- Jv~ ;ft / A'*'*f*~)}1l~M)1J, :;1<7t&~Jirrt:t:J:. ~,tJ, f?i*~iT 6 § EfJ'"""f:t-Jv 

P' 1i~:ft ~ 1_., -c JW'C•f4. :r. 7t< =t-~m JJ!jf ~~rot~ -1t t:::. 0 ::c-Jv P' 1i~:ft ~J:, li~W-2!!! 0) 2!'1~ 

0) $ '.: 7 7t t- Jv ~ ;f t /A '*'*f*O) ::::r- -r -1 / ~-.g~;Q~~rot ~ tt t:::. !J - f'' 7 v- P. 

~ t' A. 1_., JW'C·f4. :r. 7t< ~ =t-m JJ!jj ~~reA. 13t, 1 s o De 5 u~ rm '.: -c 11~ 1t ~ -1t t:::. 0 2: 7 1_., 

-c ~rot~ tL t:::. :¥'67t -'/' -1'7t- f'' ~J:, ID\:f6l.~UIEOO tJ>. t? :f.l~~T 6 ~ 7 7t t- Jv ~ -* t / 

A'*':l'Cf*O)J:t<:r' -1 -::117- '.: J: tJ $:k:1i~tJ~~B-:J rf < l!fB t_., -c t- >.f:::.o 

(0052] 
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.:: 7 L- -c~ t?ttk BE*i,J~ID'tDJtii§~ID\:;?t-1 ;;t- f'' O)EBL~- Eilffi.&, ~E 

'f4.:fEr-J&~if!U!E L- t-:o -t-tt.Ztt, e&/~ Cx = o. 3 o 2, y = o. 2 8 o) , E 

Uffi.& 8 0 8 0 K, R a (~E'f4.:fEr-J&) = 8 7. 5 ~- ~~2!'1~:7'tfft;:)1fp·f4.ti!§~ 

7F L- f-:o ~ k, ID't:7't.$~i 9. 5 1 m/ w ~ SEmi:j(]E'"(';lb '? ko ~ t? t;:~-op~ 

~~L-'li.'ffi.&25~60mA~m, Uffi.&25~20mA~m, Uffi.&60~90% 

R HT'"(' 2 o mA~mO)~~t~ttt;::f.>v "'l 'b~:7'tf*:t;:~EJiJT ~~1tJiilif!U~ tt 9~ 

'fflO)~EID't?t-{ ;;t- {'' ~ ~-op~~'f4.t;:~7,)~7J:P 2: ~ i,J~~~,g'"(' ~ t-:o 

(0053] 

Cl:tt~fU 1) 

7 ;t I-- Jv ~ -* t /A ~:7't1* ~ ( Y o. 8 G d o. 2) 3 A 1 5 0 1 2 : C e 7,)>. t? ( Z n C 

d) S : C u, A 1 ~ L- td.---::131---~i, '*tft!!{§IJ 1 ~ [OJ;f~H;: L- 'l ID't?i'-1 ;;t- f'' 0)~$; 

&ZF~ilP~:i\~t!~iT'? t-:o ~$;~ ttkiD't!l'--{;;t- f''~i~m~~- '*tft!!~J 1 ~ [OJ:f* 

SE*O)ID'[;i,)~~1§ ~ t'Lf-:i,J~W'f&i,J~{&i,J>.'? f-:o ~ k, ~il(J~:i\~t!t;::f>v '>'""( ~i, *J 1 

0 0 IF.ffm'"(' tl:l:}]i,J~-lto t;: ~ '? f-:o ~1t)}REJiJ~JW:fJT L- f-:*fi*, ~:7't'f*i,J~~1t L- 'l P 

(0054] 

.:: tt~i, ID't*~O)ID'[;:7't ~ ~:7'tf*~;: M:W L- -c v "k-*7t£!)tv \~i)t}."i'i~:f:f.i,J,. t? nt 
A L- f-=-*?tt;: J: !J :7't7tM L-~:7'tf**fi~ir~OO~;: ::r o-{ Ftk:3E~~~ ~:ffftl:l L-)t}.ili,J~ 

~Et;:~E L- t-: 'b 0) ~ ~;t t?t'L~o Uffi.& 2 5 OC 2 0 mA~m, Uffi.& 6 0 OC 9 0% 

RHT'"(' 2 o mA~mO)~il(J~:i\~t!*fi*~'*tft!!~J 1 ~~~;:[R) 8 ~;:/FTo W'f&~i::WlM 

f@. ~£*t;: L- -t-tt-f't'LO)/fH~tf@. ~7FTo ~ t-:, **li,J~'*tft!!fJU 1 '"(' &b !J ~*li,J~Jtt~ 

{§lj 1 ~/FTo 

(0055] 

C*tft!!fU 2) 

L E D-7-'>' :f0)~1t!lo/J*1tE14o/F¥~1*~*11t!!fJU 1 J: !J 'b I n0)13-1fj;_~t~-?L

ID't 1:::'- !7 ~ 4 6 0 n m ~ L- k 0 [OJ;f* ~;:: 7 ;t I-- Jv ~ -* t /A ~:7't1* ~ L- -c *tft!!{§IJ 

1 J: !J 'b G d O)i3-1f-=_ ~t~-? L- ( Y o. 6 G d o. 4) 3 A 1 5 0 1 2 : C e ~ L- k .1---j:)t}.~i 

'*11't!!1§1J 1 ~ [OJ:f*t;: L- -c ID't?i'-1 ;;t- F ~ 1 o o 11!!!!~$: L-~ilP~~t!~ir'? t-:o 

(0056] 
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.:: 7 L- -c~ t?ttk BE*i,J~ID'tDJtii§~ID\:;?t-1 ;;t- f'' O)EBL~- Eilffi.&, ~E 

'f4.:fEr-J&~if!U!E L- t-:o -t-tt.Ztt, e&/~ (X= 0. 3 7 5' y = 0. 3 7 0) ' E 

Uffi.&4 4 0 0 K, R a (~E'f4.:fEr-J&) = 8 6. 013:~-::Jt-:o ~ t?~c~ffj)~J\~t~c:}.) 

P'l ~'i, JBJJX;~ itkiD't?f'-1 ;;t- F 1 0 0 16!!13f:t>Jil:::fr'? t-:o ~OIJ~~R1]0)7'C&~ 

1 0 0% ~ L- 1 0 0 0 R~fm*l~f~~Ci.>~t 6f":t)J7'CJ3t~~~f-:o ~ffj)~J\~f~'t 9 8 

• 8%13: ~ tJ ~~~[4.~c~l,)~~ 1t \2: ~ i,J~~~,g-r: ~ f-:o 

(0057) 

C*tft!!fU 3 ) 

7 ~ ~Jv~ ;ft / .:A~7'Cf::f~ Y, G d, C e O)~±~ll:J(;*~c1Jo;t S m~~=if~ 

it ( Y o . 3 9 G d o. 5 7 C e o . o 3 S m o . o 1 ) 3 A 1 5 0 1 z ~7'Cf::f ~ L- t-: t-j)1-~'i, '*tft!!fU 

1 ~ [0]/f.liHC L- 'l ID't?f'-1 ;;t- F ~ 1 0 0 fiJBJJX; L- ko 2: O)ID'[;?f'-1 ;;t- {'' ~ 1 3 

0 oc O)r'Ejilffi_ ~~C:}.)P '""( /~ff ~ it'l '& '*tft!!{§IJ 1 O)ID'[;?f'-1 ;;t- F ~ l:t!~ L- 'l3f:t>Jilffi. 

&~~·[4.7,)~ 8 %r~ ~·~w-r:~ '? ko 

(0058) 

C'*tft!!fU 4 ) 

2js:J03'6BfjO)ID\:;::5f'-17f- F~LKI5 O)frD < L E D*7F~O) 1 -=>13:~67--r .A :tv 

-1 ~ c fl J ffl L- k o '*tft!!fU 1 ~ [OJ ;;f~Hc L- -c JBJJX; ~ itt-: ID't ?f' -1 7f- f'' ~ ifUJ/'\ ::9 - / ~ 

JBJJX;~ itt-:t 7 ~ ''/ 7 .:A~;;fJXJ:Jc, 1 6 x 1 6 0)"'< ~ lJ ''/ 7 .:Atk;,cWc!il ~ itko 

~;;fJj ~ ID't?f'-1 ;;t- F ~ r'i § 11F' / ::9'''*~~1!1~ fflv \ 'l /' / ::5f'#tt ~::fr'? t-:o 'IX 

~c 7 .:r. /- Jvf.f!JJ~~c J: '? 'lJBJJX;~ tl,kgf::f 5 o 4 pgj}~~cWc!il L-1!!!1/E ~ itko J!l7lt 

j}~JfJ 5 0 5 ~'J:, g{::f ~ ~{::f}J)tjf; ~it'""(~ 6o ID'[;?f'-{ 7f- J" 0):7'Gftffi)j}~~~lt\'""(g 

f;f, ID'tY-1 ;;t- F, ~;;fJX&~J!l7it1}M;fO)~j}~~ t:: !f ~ / ~ ~c J: tJ ~E~C:gE L

t-: ~ lJ :::r / ::I J;,. 4 o 6 ~ c J: '? -c :Jt.tllt ~ it t-: o -t- 0) ~, 'm'Uffi., 7 2 ~ FJ:I-r: ~ lJ :::r / 

::JJ;,.~ll~1t~itL E D*~~~jf;JJX;~itko 2:0) LED*~~~- A1J~t'L6* 

~7-::9 ~~R~IfJ~c~c·r,t,~it6 RAM (Random, A c c e s s, Memo 

r y) &~RAM~c~c·t,f,~ t'L6 7-::9 7,)~ t?ID't?f'-1 ;;t- F~PJT/EO)Bfj6 ~ ~c/~ 

~it6t-:1J60)~~1'g~~~llT6~~tUW19~~~~tUW§~O)tt1J1g~I3:.:A-1 

-.y + / !f ~ tt 'l ID't ::5f' -1 7f- F ~ /~ ~ it 6 f'' 7 -1 /'\- ~ ~ fJm ;t t-: c P U 0) ~lli1J 

-=J:~~- ~~lfJ~cff¥JC~it'l L E D*7F~Iil~t'PJJJX;L-t-:o L E D*7F~~~Ili1J 
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~~e•LED*~~~~c~u~~~~~~~a~cko 

(0059) 

(~BJJ 0)~:/J:WJ 

21s:IJf~BJJO)t'/iJnx~ 9 ~-::: ~ ~c J: I'J ra;,tti1J0)~1t.~*1tE1~-¥~1*0)¥67t*-=f ~ 

, RE 3 (A l, G a) 5012: C e~7'Ciis:~, ~fiJfflCtc:¥676?f'-17t- ~'~9~ 

-::: ~ ~c J: I'J ~H~fmrm~'f&H~0){9!ffl~c;SP~ 't¥67'6~1J$iO~ra:,P¥67'6?f'-1 7t- F ~ 9 

~-::: ~ iO~~ ~ ~0 ~ ~ ~c, 1§fJf'~~1§~1J1t., ;J,ffY1t.~ ~ ~c ~J:'Eilffi.&O)tiJ~'~/J: 

~,·~~Mlg;g~, -JN:~~~~c*~O)ff!!,tcYJ;tBJJ ~ C ~*ffk!J:ffl~~!m <-::: ~ 
iO~~ ~ ~ o ~ tc:, e e~J:Atm 0) E! ~~~lm:fJt~.g9 ~ :ijjjil~c ~J:W"IJitiO~~--~J: < E! tc at 
c P¥67'6?7''-1 7t- F ~ 9 ~ 2: ~ iO~~ ~ ~0 

(0060] 

~~~c, 21s:D~BJJO)~i'f<KJJf 1 ~c~c~O)t'/iJnx~9~-::: ~ tcJ: I'J ra:,"&, ~H~fm0){9! 

ffl ~c;S-v ~~ 'te9:h, ~$0)1frTiO~t.il56~ ~--~J:p ee*i0~¥67'60Ji'Jt/J:¥676?f' 

-1 7t- F iJ: ~,ft 4 0)¥67'6 ?f' -1 7t- F ~ 9 ~ ~ ~ iO~~ ~ ~ o ~ k, 1ft tJ!jf~1t.~c # 7 

"& 0){& T 't :JllltU ~ ~ ~ -::: ~ iO~~ ~ ~ o 

(0061] 

21s:IJf~BJJO)~w<KJJf 2 O);f'/iJnX; ~ 9 ~-::: ~ ~c J: I'J, ra:,~'f&, ~H~m:JO)'f9!ffl ~c;S-v ~~ 

't 'E 9:h, ¥67'67'C$ 0){& T iO~t.ilsb ~ ~--~J: v ~¥67'6 ?f' -1 7t- F iJ: ~,ft 4 0)¥67'6 ?f' -1 7t 

- ~- ~ 9 ~-::: ~ iO~~ ~ ~-::: ~ ~cmx ~, ~7'G?t-{ 7t- ~,~~~J!i:ffl c ~~c~ c tc: 

:ij}Jil~c;S-v ~~ 'tft!!.}J0)¥6:7't?t-{ 7t- ~'iO" ~ 0)7'G'c J: I'J ~7'Gi*iO~Jj]1J~~ :h~k1J?L~ 

~ :h~ 2: ~ ~ M"ll:. ~ ~ ~ 2: ~ iO~~ ~ ~o ~ t.=, L E D7- 'Y 7 § f*0)~7'G<t3 ~ ~~ 

7'Cf*~c J: I'J :5H~9 ~-::: ~ iO~~ ~ ~ k l5b J: I'J :f:)J-IJ:~7'C7'C~1f9 ~¥67'65'-1 7t- ~, 

~ 9 ~ 2: ~ iO~~ ~ ~ 0 

(0062] 

21s:IJf~BJJO)~w<KJJf 3 O);ft'ljnX; ~ 9 ~-::: ~ tc J: I'J, J: I'J Uffi.&iNf¥'~0)~'/J:v ~¥67'65' 

-{ 7t- ~- ~ 9 ~ 2: ~ iO~~ ~ ~ 0 

(0063] 

21s:D~BJjO)~w<KJJf 4 O);ft'ijpX; ~ 9 ~ 2: ~ tc J: I'J, tt!~Ef\J3C1iffi~rm*~MIIIJ: LED* 

~~~~:fJ!~,(?,fl.J)3t~c J: -:J ~'§,<{) ~ 0)~'/J:v~ LED*~~~~ 9 ~ 2: ~ iO~~~ ~o 
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(0064) 

([Kj[lijO)fm1ji~~BJ=j) 

([K11 ) 

CKI1 ~J:, ::zls:J!Jf3£BJ=}O)¥V'C?f'-1 :;;t- FO)ift~Ef\JimOOCKI'""fdb~o 

([K12) 

CKI2 ~J:, ::zls:D3£BJ=] O)f@,O)¥V'G?f'-1 :;;t- ~, O)ifts:\:8\JimOOCKI'""f db~ o 

([K13 ) 

[KI3 ~J:, ::zis:83£BJ=}O)¥V'C/f--f :;;t- F O)¥V'GA-"" 7 ~ JvO)-flj ~~ L- t:::.CKI"<: db~ 

([K14) 

CKI4 (A) ~J:, ::zls:1Jf3£BJ=] 'c ~ffl ~ :h ~ 7 7t ~ Jv ~ -* t /A '*r:l'tl* 0) u& ![ZA-"" 7 

~ JvO)-flJ ~7}': L-, CKI4 CB) ~J:, ::zls:D3£BJJ ~-=~m ~ :n~ 7 7t ~ Jv ~-* -e Y A'*r 

7't1*0)¥V'GA -"'7 ~ JvO)-'f§U ~7]': L- t:::.CKI"<:Jb ~ o 

([KI 5) 

[KI5 ~J:, ::zjs:JIJ{3£BJ=j0)¥V'C?f'4:;;t- F~ffllt\f:::. L E D-*~~[iiO)~s:\;[Kil:db~o 

([KI 6) 

[KI6 ~J:, [KI5 'Cffllt \I? ;h~ L E D-*~~[il 0) :lo 'Y 7 [Kl"<: db~ o 

([K17) 

[KI7 ~J:, ::zis:83£BJ=}O)¥V'C?f'-1 :;;t- F~ ffltt \f:::.JJUO) L E D-*7}':~[i~O)~s:\;[Kil:db 

~0 

([KI 8) 

[KI8 (A) ~J:, ::zis:83£BJ=j0)~:00if§U 1 ~l:t!~O)f:::.lib,C7]':l.t:::.l:t~flj 1 O)¥V'G?f'-1 

:;;t- F ~ O)WiBt 2 5 OC 2 0 mAimm~c:8~t ~~fi(ltd~~~~7}': l-, [KI8 (B) ~J:, 2js: 

JlJ{3£BJ=jO)~:OOiflJ 1 ~ l:t~O)f:::. lib ~c~ l- t:::.l:t!~f!J 1 O)¥V'G?f'-1 :;;t- ~, ~ O)WiBt 6 0 

OC 9 0 %R HT'""f 2 0 mAimm~c:8~t ~~ifj)~J\~~~7}':l- t:::. Y'7 7l:db~o 

rrr~O)~OJ=JJ 

1 o 1 , 7 o 1 · · · 7 7t ~ Jv ~ -* t /A iJ!13-if ~ :h t:::. ::r - :::;- --r / ::7"-fi~ 

102, 202, 702 • • • LED"f-,y:l 

1 o 3 , 2 o 3 . . . J.Jm·ri. ry --r-y-
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1 o 4 · · · ::e-Jv f''if~if;f 

1 o 5 · · · "?Q/f-. • !J-F 

1 o 6 · · · -1 /7-- · !J- F 

2 o 1 · · · 7 :-t r- Jv ~ -* t /.A 7Jt13-::ff ~ tt t.:: ::e-Jv P' if~if;f 

2 0 4 ... ~1* 

2 o 5 · · · ~f*~-=~~t ~:nt.::mti 

5 o 1 · · · ID'C ::5f' -1 :;;t - F 

50 4 ... ~1* 

5 o 5 · · · il17CifMt 
5 0 6 . . . Jtj:Jltif;f 

7 0 3 ... ~~~£ifJX 

7 0 4 . . . ~7'CifJX 

7 o 5 ~ 7 o 7 • • · BtJttif~if;f 

7 o 6 · · · ~ttL~- f-. 
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([R] 2] 
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2 0 4 2 0 2 
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[2]
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([R] 3 ] 
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([R] 4] 
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, J: D rWJ~i&, ffi:H~fmO)f:J!tfJ~:tiT~c:8P'""C '&3£7t7C$0)1,&T~e9t10)~lib'""C 

j,' /J:.tt "3£7[; /f -1 :;;t- F ~t~fft9 0 ~ ~ ~ E! tfJ ~ 9 0 o 

(0 0 1 0] 

( ~~~ ~ M~ 9 0 tc lib 0) -=.f-f)t:] 

*i!J[3£Bfj 0) ~w:sfrJJ[ 1 0)3£7[; !f -1 :;;t- F ~J:, L E D 7- ''/ 7 ~ , ~ 0) L E D 7- ''/ 7 

n" i? 0)3£7[;®j,'/J:. < ~ '&~if~~ n&!JX L- ~ffi:~~ L- -c 3£7[;9 0 7 ::;t r- Jv ~ ;?-~/A 

~7[;#: ~ ~if9 0 o L E D 7- "/ /'~J:, ~1t!lo/1*1ri1~-*"~#:'""f, 7 ::;t I'- Jv ~ ;?-~ 

/A ~7C#:l'i, ~ I} r:7 A '""f#$ ~ t1 tc -1 ''/ ~ I} r:7 A · 7 Jv ~ .::::.. r:7 A · fJ- ;?- ''/ i'

*~7C#:'""f ~ Q 0 

( 0 0 1 1] 

~ tc, *3£Bfj®~w:sfrJJ[ 3 0)3£7[;!f-1 ::;t- ~-~J:, L E D-7- ''/ 7~~1t:-JJ I} r:7 A* 

1ti1~-*"~1*~ l-, 7 ::;t 1'-Jv~ ;?-~ /A~7C#:~, (R E 1 -x S mx) 3 (A 1 yG 

a 1 - y) 5 0 1 2 : C e ~7[;#: ~ 9 0 o tc t!. L-, 0 < x < 1 , 0 < y < 1 , R E lJ:, 

Y, G d n"i?~ff={~tl,.Qj,'/J:. < ~ -t~ff!'""fdb0o 
(0 0 1 2] 

~ t>~c~tc, *3£BfJO)~w:sfrJJf2 ~~w::sfrJJ£4 ~c~~903£7'C?f'-1:;;t- P'lJ:, ~1t 

fJ I} r:7 A*1til~-*"~#:'""f ~ 0 L E D + ''/ 7 ®3£7CA ~ !7 I'- Jv® 3::. ~- !7 ~, 4 

0 0 n miJ"i? 53 0 n mflg0)3£7[;~ffi:~90o 

(0013] 

~ tc, *3£BfJO)~w:sfrJJf 5 0)3£7[;!/'-1 :;;t- FlJ:, -::(' r:7 Y r- · IJ- F 0):-JJ ''/ /'pg 'c 

~l:iil~ittc L E D-7- ''/ 7 ~- ~~L E D-7- ''/ 7 ~~m·~ r;J -1..Y- ~ffllt"'""C~t(\J~c 

*Me~ 1±-tc-1 Y-T- · IJ- F ~, !W~c:h ''/ '"/pg ~c:Jt:tllt~ 1±-tc ::r -7 4 / 7''if~Jtt ~ 

, ~~::::r-74 Y::7''if~Jf;f, LED-T-,'/7, ~m~~?-1..Y-&~'"?rJ/l'- · 1}- P'~ 

-1 Y-T- · lJ- FO)j,'/J:. < ~ -t~if~~1Si:~T0:t-Jv P'if~.l;f~ ~if90o ~0)-3£ 

7[;!1'-1 ::;t- P'~J:, JW~cL E D-7- ''/ 7~~1t:JJ I} r:7 A*1til~-*"~#: ~ l-, n"-=>lW 

~c ::r - 7 4 / 7''if~Jtt ~c, ( R E 1 - x s m x) 3 (A 1 y G a 1 - y) 5 o 1 2 : c e ~7C#: 
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~11D-~'f±f.flJJ~~f!fflT~o t~t:!.T..-, o<x<1, o<y<1, RE~i, Y, 

G d 7J~~~ff{~:h~:}'~ < ~ t>~ftcdb~o 
(0014] 

~ ~ t~, ::zis:~BJ:IO)~~<f<JJf 6 t~~C.~T ~~5"'-17f- f''~i, RU~C.7 :n- r- Jv~ .t-t 

/A~*¢~, ~O)~~O)BO)~T~o 

(Yl-p-q-rGdpCeqSmr) 3 (All- 8 Ga 8 ) 5012 

k t:!.T..-' 0 < p < 0 . 8 

0. 003<q<O. 2 

o. ooo3<r<o. 08 

o<s<1 

(0 0 1 5] 

~ t~, ~~<t<JJ£ 7 ~c.~0)*7f-:~iilri, Jm~t.~~<KJJf 5 t~~c~--t ~~5"--17f- f'' ~ 

"? l--!) "/ !7 Ail\t~~C.UIT..-t~ LED*~~~, ~~L E D*~~~~lf}t~*ME~-it 

t~ "OCj:IJ !§11i!@t ~ , ~ iJT ~ o 

(0016] 

(~Bf.l O)*tit[O)~~] 

::zls:IJf~Bf.li!3ri, ft ~< 0)'*"~0)*~*' tiJ:m7e:t~t~:i3~t ~*:r..t-;v~-n~tt!~lflrm 

v \LED+"/ :tiJ~ ~ 0)~*~ 7 :n- f-- Jv ~ .:?- t /A~*¢'~ J:-:::> '""(ff),(~ ~-it~ 

~:5f'-17.f- Ft~:i3t- \ -c, 4~Jl:O)¥-~¢Ez'Q{~*¢~~m--r ~.:: ~ ~~ J: !J rm~'f& 

, *H~fmO)f!fflH~r~:i3~t ~*~:IJ-$i&T~1~r9:h~~ll::.c~ ~ ~ ~ ~ ~:±: 1..-::zis:D~ 

Bf.I~~Tr~~-:::>t~o 

(0017] 

--r ~ ;b t>, ~* !i' -17.f- F r~ m v \ ~ :h ~ 7 :n- r- Jv ~ -* t Y A~*¢~ t- -c ri, 

1. iliM*'f±~~~:h '""(P~ .=: ~ iJ~~<f<~ :h~o 4~r~, ¥-~¢~*-=f~ ~·O)fjt;Jvif 

:t~n~ ~~~1R!M~ :h~ t~ l't)'~*~*<V*l 3 o ffin~ ~ 4 o 1~r~ t> :i3 J: $~~~,ij!fi~~&r~ 

i> +7tiliM ;t ~ &_,~ iJ~ db ~ 0 

2. ~*-=f~<V~fE~~fiJfflT~kl't)*~*lcri~ < w~*~c~:IJ-$J: < ~ 
T~.=:~o 

3. ~f{;~~~JAL- -c~~*iJ~ ~$~*0)*iJ~~tiJFi~~.:: ~ 0 
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4. ~*rilif~~cJ!Iic!il ~;hot~ lsbi.'ffi.Is~J~~~n~~w-c: ~ 0-::: ~ 0 

5. ~fftiln~if;f!JJX;tt~ 0 v ~~i~t&: 0)~7Gf*O)~fE:.iltt-c:WtmEf\Hc3t;t t? ;ho-::: ~ 0 

6. ~Y~ 7t- FO)fJJffl~:!:ltc}l[)t -cffiff1'-*'~n~~0-::: ~ t:t. ~·O)t~~~iJT 0-::: 

~ n~<K l5b t? ;tt, 0 0 

(0 0 1 8] 

2: ;f1, t? O)~d4~~t~T B 0) ~ ~ -c*IDB''f.BJ}O)~?f'-1 7t- F~i, ~Ji~crm:r.. 

;r.Jv:;¥-/'\ / F:;¥-v '>' :t~iJT o~1t:# IJ t7 A*d~4frll-*-i¥1**r ~- 7 ;1- r. Jv 

~ ;r.~ / A~7Gf*t:~0~ l) r7 A 1:#$-~;hk~ ''/ {-- l) r7 A· 7 Jv~.::::. r7 A · fJ 

- ;r. ''/ r. ~~7Gf* ~ ~if;[ ,;z;.iJ;t:dt 0 0 -::: ;tt,~c J: t; ¥E.7G*rn~ t? 1R tt ~ ;tt, t~ tiJ:fJD't 

:t~~c:B~t 0 rWJ:r..;r.Jv:;¥-7G~~!Eftm .:Z.O)i!ff~t:rWJ7r'i&'cY~Jft~ k~ilt:~ '? -c t> 
~~ 0)~ 9 ;h--?~7f'i& O)flt T n~;fi l5b -c ~--- /J:. v ~~ ?f' ~ 7t- ~- ~ T 0 -::: ~ n~t: 

~0 BO)I:~oo 

(0 0 1 9] 

J:!f*Ef\J'IJ:.~?f'~ 7t- ~- 0)-{ytj ~LK!1 tC/F ~- ~ i? tc, + ''//'?'~/'LED 0) 

O)jM"mJLK! ~ LKI2 ~C7f,:To + ''/ 7 ?r ~ 7 LED O)g 1* 2 0 4 pg ~c~1t11' l) r7 A~ 

;i;Jf*~fflPk LED+''/ :12 0 2 ~:r..J:K':\=-~lftJ'J~'IJ:. ~·~fflP'LI!!!IJE~it'L~oo 

tJm~~ tJ -1.:Y- 2 o 3 ~ ~ -c::&~l~ LED+''/ :12 o 2 O)~m1.i~ gf*~c~~t t? 

;hk~mti 2 0 5 ~ ~c .:Z.;h.:f';hmmEf\J~cff~~ it'""(~ Q 0 ( R E 1 -X s m X) 3 ( 

A 1 yGa 1-y) 501z: Ce~7G{:f~:r..J:K':\=-~lfti1~$~c~EE:.il:5t~~itt~BO)~L 

E D + '>' 7, ;t;Jm·~ tJ -1 .:Y- t:J:. ~· ~ )11-..1}~}1[):/J /J:. ~· n~ t? i*~IT 0 :::e-Jv ~- j}~ift 2 o 
1 ~ ~ -c:l5]-~cliJ!1tMJVt~ it 0o 2: 0) J: 7 ~~?1-~ 7t- F~cm)J~ftt~~ it 0 

2: ~ 'c J: '? -c L E D + ''/ /' 2 0 2 ~~~it 0 o L E D + ''/ /' 2 0 2 n~ t? 0)~ 

~, .:z-O)~~c J: '? -c m1J~ ~ ;tt, t~ 7 ;t r. Jv ~ ;r. ~/A ~7G1*n~ t? 0)~ ~ 0)~/l 

~~cJ: t; 8~-%t:t.~·n~~tiJFi~/J:.~?f-~7t- ~-~'902: ~n~l:~oo ~jT, * 

1Jt¥'6Bf} O):f$j)J)tj}~ift 'c-=> v ~ -c ~$~T 0 o 

(0020] 

(~7Gf*) 

*D¥6Bf} 0)~ ?f' -1 7t- F ~c ffl v ~ t? ;f1, 0 7 ;t I-- Jv ~ ;r. ~ /A ~7Gf:f~i, -*"i¥1* 

~fin~ t?~~ ;tt,k OJ:m7G--?~51--~t-c:m1J~ ~ ;tt, -c ¥'67GT 0 7 ;1- r. Jv ~ ;r. ~/A 
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'Ei!Ytf*'"""f db~ o J:! f*S\J '/J:. 7 ;t t-- Jv ~ .:?- t /'A 'Eff7'tf* ~ L '""C ~ t l) t7 A '"""f#m ~ :h 

k:. ~ -.y t-- l) t7 A · 7 Jv ~.::::. t7 A · j:J- .:?- ''/ f. *'Eff7tW'"""fdb ~ o ~~;:~:!(: L < ~J:~ ( 

R E 1 - x S m x) 3 (A 1 y G a 1 - y) 5 0 1 2 : C e ( 1!.! L ~ 0 < x < 1 ~ 0 < y < 1 

~ RE~'i~ Y~ Gdil~I?~:JR~;h~j,''IJ:.< ~t>~ft) '"""fdb~o ~1t.:1Jl) r';!A*1t. 

-Ei-lo/1"*-J.J-1*~ fflPt.:: LED+''/ :tiJ~ i?¥V'CL fc7't~ ~ il<T' -1- 1J 7 -iJ~~~'"""fdb 

~ 7 ;t t-- Jv ~ .:?- t /A 'Eff7't¢7J~ I? ¥V'CT G 7'tiJ~tli~~ 1*'/J:. ~~~;:db G ~ ~ L E D 

+ '';/ :tn~ t? O)¥V't ~ ~ 7 ;t r- Jv ~ .t- t /A 'E!r7't1*n~ t? O)¥V't ~ ~ ~1!~*71' ~it Q 

~~ EI~*O)¥V'C~*~~:fr7 ~ ~iJ~'"""f~~o .7cO)f.::l1)"J£7't!f~-:tr- P':)}ff~~;:fJ: 

~ L E D + ''/ :tiJ~ I? O)¥V'G ~ 7 ;t t-- Jv ~ .:?- t /A 'Eff7't¢7J~ I? O)"J£.7'6 ~ iJ~:t- Jv P' 

ff~.;f;f~~T G£-~iJ~db~o L t.::iJ~'"? -c ~ 7 ;t t-- Jv~ .t-t / A'Eir7't¢0)/'\Jv::7 fi 

1*J '/J:. ~~~;:LED+''/ :1~ ~ t ~ l1)~ 7 ;t t-- Jv ~ .:?- t / A'Eff7't1*!i f;: LED+''/ :1 

iJ~1?0)7'tiJ~~T~IJI9Dff~~ 1 '/J:.v\L 2.l-_1l::.=ifT~;f'l§.rotO)¥V'C::~t'~-:;t- P'~ L'""C 

i> ~Po ~f.::~ 7 ;t r- Jv ~ .:?- t / A'Ei!7't¢0;f7}¢~t1J:I~~u~-=fg::q;:15=1f~ it L E 

D+ ''/ :tiJ~ I? 0)7'tiJ~~T ~f¥)3tf;:~ < ~JVt~ it'""C i>~v\0 7 ;t t-- Jv~ .t-t /A 

'E!r7't1* ~ 1ftJ:I~'/J:. ~~ ~ 0) tt$~~1'!J~ Jt:tllt-=. ~ ft ~< .1rilfZT Q ~ ~ Bz tf¥V'G*-=f-O)"J£ 

7't~~~~:JRT Q ~ ~ f;: J: ~ El~~15l1)mDJ<~'/J:. ~~if~O)e.1ril~t~ftt~ it~~~ 

iJ~'"""f~ Go 

(0021) 

~ t? ~;:~ 7 ;t r- Jv ~ .t- t /A 'E!r7't1*0)15~ :5t1'!Jf'i~ ~EE:~·~~lliff~:f~I:J;: t> ~~T 
~ 0 T '/J:. :b iS~ 7 ;t r- Jv ~ .t- t /A 'E!r7't1*iJ~15=1f ~ :h tc ::::r - -r --r / !f'ff~~ ::c--Jv 

Fff~.;f;fO)*rnJ'IJtUiJ~ t? LED+ -.y :1~;: [ti]iJ~-::J -c 7 ;t t-- Jv ~ .:?- t / A'Eir7't¢0):5};fp~ 

&iJ~!% v \~-3-f'i~ :7{--ff~:ti.iJ~ t? 0)7]<:5}'/;J:. ~~ 0~~~ J: ~ ~~t f;: < < 7]<:5}f;: J: Q :J5 

1t.~tr!JtU L~TPo itE.:!J~ 7 ;t t-- Jv~ .t-t :/ A'Ei!7't1*=0)11=1f:5t;fp~ LED+ -.y :1 

n~ t? ::c--Jv Fff~.l;t*OO'IJtUf;: loliJ~ '"? -c :5t1'!J~&iJ~rm < '/J:. Q ~ :7t-ff~~:ti.7J~ t? 0)7]<:5}0) 

~Af~~~t~Tv \iJ~ LED+''/ :tiJ~ t? 0)~~~ ¥J;Ulfg!li&'IJ:. ~~ O)~AfiJ~ J: ~ j,''/J:. < 

7 ;t r- Jv ~ .t- t /A 'E!r7't1*0):J51t.~t[!Jf!JUT ~ ~ ~ iJ~'"""f ~ ~ 0 ~ 0) J: 7 '/J:.~ 7 ;t r
Jv ~ .t-t / A'Ei!7't1*0):5t1'!Jf'i~ 7 ;t r- Jv~ .t-t / A'E!r7't1*~11=1fT Gff~.ift~ ~rot 

i.'i!&~ ;¥~&~ 7 ;t r- Jv ~ .t- t /A 'E!r7't1*0)lf1tf\~ ;f.ll&:5t1'!J '/J:. ~~ ~ .1rilfZ ~ it~ ~ ~ 

~;: J: '"? -c ft 1< ~rot~ it G ~ ~ iJ~'"""f ~Go Lt.:: iJ~ '"? -c ~ «!ffl~d4'/J:. ~~ f;: J: ~ 'E!r7't1* 
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0):5j-::ffl~& ~, ft il ~:JRT ~ .:: ~ tJ~-r: ~ ~ o 

(0022) 

2js:ID[¥6Bfl 0) 7 7t {'- Jv ~ ;f.~/ A 'Eff:l'tf*~'i, 4~~~ L E D 7- ''/ 7 ~ fflT ~, c:b ~ v \ 

~'i)liffl L- --c~ciil~ ;h~t-fY~& ~ L- --c ( E e) = 3 W • c m- 2 ~jJ:. 1 0 w · c m- 2 

~j--r~~.BP--c '8 rm)C1P~H~+:5tiJ:ffiM:7'[;•[4. ~=1fL, ~;htc:~4~·[4.0)¥67't?f'-17t- P' 

~ T ~ .:: ~ tJ~-r: ~ ~ o 

(0023) 

21s:JlJf¥6Bfl~~ffl v \ t? :h~ 7 7t r- Jv ~.::f.~ Y 7-'En:l'tf*~'i, tJ- .::f."/ t-;fmgO)fc: l't), 

~~- :l'tlJz ~::d<:5t~~ ~~ < , LKI4 ~~ ~T J:. 7 t~, m1ni!~A ~ !7 r- Jv 0) l:::"- !7 ~ 4 5 o n 

m#Jli~~ ~it~ 2: ~ tJ~<: ~ ~ o ~ tc:, ~ l:::"- !7 '8 LKI4 ~~7FT J:. 7 ~~- 5 3 0 n 

m#Jli~~c:b t:J 7 0 0 n m~<:1~~111 < :fo- P'iJ:~A~-!7 l'-Jv~f~--:::>0 l-n"B 

, mJVtO) A 1 O)~tf~~ G a<:: iii~T ~ .:: ~ <:~~ffi:tJ~iR~ffi:~~ ~ 7 1'- L-, ~ tc: 

;fJlp)(;O)YO)~tf~~G d <:iii~T~2: ~<::, ~~ffi:tJ~ffi:~ffi=""~7 1'-T~o 2:0) 

J:. 7 ~~ 7tJlJVt ~ ~1tT ~ .:: ~ -r:~e ~ w,~BtJ ~~ fJ\'ilimT ~ .:: ~ n~DJ i'i~-r: c:b ~ 0 ~ tc: 

, 2 54 nm~3 6 5 nmiJ:~~O)HgW'f~l<:~'iFi~lv~~JjJ1JJI:Q~;h94 50 nmft 

Jli iJ: ~~ O)wB* L E D 7- "/ 7 n" i? 0) 7't ~~ J:. ~ Jj]1JJI:Q)C1r$ tJ~ rm v \ o l- tc: !JL:J --c, ffi: ~ 

ffi:{J{UO)~~&tJ~G d O)JtJlJVtlt<:~mEf\1 ~~~;t 6 :h~ iJ: ~~~1t!IPI7-¥~f*O)we*~ 

~ E3~*~~~~~T ~ tc:l't)O)fm~~dtf:~flm;t --cv\~0 

(0024) 

~ k, ~1t:iJ !1 r7 J:,.*-¥~1*~ fflv\fc: LED+''/ 7 ~, ~ !1 r7 J:,. <::#$~ :htc: 

-1 "/ r- u r7].:,. • 7 Jv ~.:::::.. r7].:,. • 7J--* "/ r- '*':l'tf* c Y A o) t~w±~:IT:*0)-!7-~ 

U r7 J:,. ( s m) ~ ~=1f ~ it tc: 7 ::;t r- Jv ~ ;f. -t /A 'Eff:l'tf* ~ , ~=1fT~~ ?f' -1 7t 

- F ~ T ~ .:: ~ ~~ J:. t:J ~ i? t~7't)C1J$ ~ 1oJ J:. ~it~ .:: ~ tJ~-r: ~ ~ o 

(0025] 

2: 0) J:. ') iJ: 7 ::;t {'- Jv ~ ;f.~ /A 'Eff:l'tf*~'i, Y, G d , C e , S m, A 1 J!;z ~ G 

a 0) )]{;f--f ~ L- --c ~1t!IPI7, )0 'i rm Uffi. <:: !@~ t ~ ~1t!IPI7 t ~ iJ: ~ 1t:E1!1Pll ~ {tffl L- , .:z- :h i? 

~1t~J;.~lt<:+:5t~~~Ef:.-E1 L- --c )]{;f--f~~~o )(J'i, Y, G d, C e, S mO)w± 

~51:*~1t~J;.~tt-r:~~~mML- tc:mM~~~~<:j=l(ttL-- tc: t> O)~~JVtL-- --c~ i? 

:h ~ j=I(Vi:~1t!IPI7 ~ , ~11:: 7 Jv ~ .:::::.. r7 J:,., ~1t:iJ u r7 J:,. ~ ~ ~Ef:.-3- L- --c ~Ef:.-El )]{;f--f ~ i~ 



Vizio EX1002 Page 0234

~ 0 .::: n '.:: 7 7 ''-' !7 A .:: L, -c 7 ''-' 1t7 :/::c.:::. r7 J;,.ff/j(J) 7 ''-' 1t~ ~ 3iii,:; ~IEil L, -c tit 
:f:ti!H.::~&?, g;g~q:tl 3 50,_,_, 14 5 0° CO)ili!&iTIIttlc2,_,_,5B~fm~,Q)tL,-c~rot 

rPo ~f~, [A:'.::~WtrPo ~7]<$1:~- Jv ~ Jv l, -c, ~W- :5tlf4iL ![ii~, ~f3H.::ffil~:® 

T.::: .:: cf~~ .::: .:: ti~c ~ ~ 0 

(0026] 

( Y 1 - p - q - r G d p C e q S m r ) 3 A 1 5 0 1 2 7 :;t f-. Jv ~ -*' t :/A ~7'Cff~'i, *fi H 

$'.::0 d ~111fT~ 2:.:: '.:: J: &) , ~~~-= 4 6 0 n m.l-j.J:.O)ffi:~ffi::t~O)Jjj1J~9£7'[:~1J.$ 

~ 1% < T ~ .::: .:: ii~c ~ ~ o fJ F 0 ::::.. r7 J;,. 0)11=1f J;. O)t~1Jo ~-= J: &J , ~7'C 1::'- !7 ~&:ffi: 

ii~, 5 3 0 n miJ~ i? 5 7 0 n m 'i. l:ffi:~ffi:~-=~111 l,, ~{f0)9£7'[:~ffi: 't> ffi:i&:ffi:~U 

'.:: ~ 7 r. T ~0 $#.J.O)~~v \9£7'G~nt&_,~IJ:~il, G d O)[ii~J;. ~:$- < T ~.:::.:: 1: 

~rotc~ ~o ~j:j, G d iJt~iJDT ~.:: j:::l(~.::, w~7'C~.:: J: ~ 7 :;t f-. Jv ~-*' t :/A 0) 

9£7'C~i&~'ii~ _q '.:: i& TT ~ o L, tc nt "? -c, P ~'i o. 8 J-_j Tc ~ ~.::: .:: 7Jt9f 'i. L, < 

, 0. 7 J-j.T"""f~ ~ (:.:: iJtJ: &J ff'i_ l, Po ~ i; '.:=Yf'i_ l, < ~';t 0. 6 J-j.T"""f~ ~ 0 

(0027] 

S m ~111fT~ (Y 1 - p- q- r G d p C e q S m r) 3 A 1 50 1 2 ~7'Cff~'i, G d 0)11 

=1f J;.O)j:~iJm.:: ~;;b i? 9ili!&~~·l4_0){,& TiJt~'id::Po 2: 0) J: ') ~-= S m ~11=1f~ '"lt ~ 2: 

.:: '.:: J: &J, J%ilii&~-=:8~t ~ 7 ::t r. Jv~ -*t :/ A~7Cf*=0)9£7'C~i&~'i*$1iH.::c)(~ ~ 
tL~o -=f(J)c)(~~tt~f¥&~'iG d 0)11=1fJ;.iJt!%< IJ:~ri.::·*~ < IJ:~o TIJ:;;b'b 

, G d ~~1Jo l, 'l 7 :;t f-. Jv ~ -*' t :/A ~7'Cf*0)9£7'C~&li'!H.::$#;. ~{t lf. l, fc*Ji,Q)t~"i 

.::· s m0)11=1f~.::J: ~ili!&~~·l1:c)(~~-=~11*1flc~~ 2: ~ 7Jt:5}7J~"? tc.o (IJ::8, 2:2: 

"""f(J)ili!Bt~~~l4_~ ~'i, 4 50 n m(J)w~'.:: J: ~'Mill! ( 2 5° C) '.:::8~t ~)jj1J~¥£ 

7C~i&~.::~tT ~- [tl]~7'Cf*O)J%ili! C 2 o o 0 c) ~.:::8 ~t ~9£7'C~'f&O)/fB~tfl C% 

) """f*l,'lP~o ) 

(0028] 

s m 0)11=1f J:IH'i o. o o o 3 < r < o. o 8 O)jTIIttlcili!&~~~l4_nt 6 o %.1-j.J:..:: 

iJ: &) 9t'i. L, v \0 2: O)it!lttl J: &) r iJt,j, ~ v \ ~' ili!&~~·l1:c)(~O)~iJ*iJt,j, ~ < iJ: ~ 0 

'i. tc., 2: O)j'[!lttl J: &) r iJt* ~ < iJ: ~ .:: ili!&~~·l1:~'i~~-= {& T l, -c < ~ o 0. 0 0 0 

7 < r < 0. 0 2 O)it!lttlc~'iili!&~~~l4_~'i 8 0 %.1-j.J:.~ iJ: &) ~'t>Yf'i. l, Po 

(0029] 
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c e ~J: o. o o 3 < q < o. 2 O)j[!!ml:"fBtt¥6:7'cJ'f&7J->; 7 o %.1---JJ::.~ 1J: Go q 

7J->; o. o o 3 .1---JTl:~J:, c e ~c J: G 7 :t- t- Jv ~ ~ t ::/A O)JjJ1J~¥67't${,\O)-J&iJ->;filX 

j,'-9 G (: ~ l:~JJ!t{l\; Tl-, ~~C, 0. 2 J: ~ *~ < 1J: G ~ ~J!t~~:l'tiJ->;~~±:9 Go 

(0030) 

::¥1Jt¥6Bf.l 0)¥67't Ff -1 7t- F ~c :B -v • -c 2: 0) J: 7 1J: 7 :t- t- Jv ~ ~ t ::/A ~:l'tf*:f'i, 

2 ff!~.f_.-jJ::. 0) ( R E 1 - x S m x) 3 (A 1 y G a 1 - y) 5 0 1 2 : C e 7 :t- 1-- Jv ~ ~ t ::/ 

A~:l'tf*:~~lf:.'El-~ it""( 't> J: Po 91J:;b't, A 1, G a, Y &ZFG d ~ S mO)~::ff 

J;_iJ->;~tJ: G 2 ff!~.f_.-jJ::.O) (R E 1 - x S fix) 3 (A 1 y G a 1- y) 50 1 2 : C e 7 :;t 1-

Jv~ ~t ::/ A~:l'tf*~~lf:.'El~ it""( R G B 0)~~1Vtn~t~~9 2: ~ iJ->;1:~ Go 2: :h 

,C, fJ 7-71 Jv:)t- ~ ffl PG 2: ~ ~C J: ~ 7 Jvj:} 7 -~~*~~iif.ffl ~ C ""( B fiJ 

.ffll:~Go 

(0031) 

(LED-f-,y71 0 2, 2 0 2, 7 0 2) 

LED+'>' 7~J:, CKI1 ~c~9 J: 7 ~c, t-Jv {''fi~~:t 1 0 4 ~c:tl[~~ :hG 2: ~ 7J->; 

:ijf~ 1..- Po 2js;:JJ[¥6Bf.I0)¥67'C?f'-{ 7t- F~cfflv • i?:hG LED+'>' 7 ~ ~J:, t I} r'J J.;,. 

"<:#$ ~ :h t::. -1 '>' t- lJ r7 J.;,. • 7 Jv ~ ::::.. r7 J.;,. • fJ- ~ '>' t- *~*1* ~ :}1J$R < m1J~ 
1: ~ G ~1t!lo/7*1~!1o/7-*"~f*l: ~Go ¥67t*-=f 1: ~ G L E D + '>' 7f'i, M 0 C V 

D'$~'c J: ~ £~JXJ::.~c I n G a N~0)-*"~1*~¥67'tfi ~ 1..- -c~JJX;~ it Go -*"~1* 

O);j'/§]Q~ 1..- ""( f'i, M I S ffl'El, P I Nffl'El~ P Nffl'El-IJ: ~· ~if9 G *t;f'/§)Q, ~ 

-r o;fl§)Q~ G P~J:?f'/'Jv~-7- o;f'l§p)tO) 't> O)iJ->;~~1' I? :hG 0 -*"~f*fi O)~:tf-l~ -i-0) 

~lf:.~&'c J:-=> -r¥67'C~~~ff! ~<~fR9 G 2: ~ iJ->;1: ~Go ~ k., -*"~f*m•f'tfi ~ J;. 

-=f:}h*iJ->;1::9 G~Jm~c~JJX;~ itt::.$~ J;.-=f#J=i;fl§)Q~::$£J;.-=f=Jtp;fl§)Q~ 9 G 2: 

~ 'tl:~Go ~~~c, 2js;:JJ[¥6Bf.l~c;f:>P""(~J:, LED7-'>'70)$'t1:fi~ I nG a NO) 

-$ ~ J;. -1'-# p ;f'I§]Q ~ 9 G 2: ~ ~c J: IJ , 7 :t- t- Jv ~ ~ t ::/A ~7'tf*:O)§h1tiJ->;tJ: < , 
J: IJ rm~'f&~c¥67'C9 G¥67'C?f'-1 7t- F ~ 1..- 'lfiJ.ffl9 G 2: ~ iJ->;1: ~Go 

(0032) 

~1t7J I} r'J A*1~!1o/J-*"~f*~~ffl 1..- f::.~'El, -*"~f*£~]X~Cf'i-!T7 7-{ .Y, A 

l::"~Jk SiC, S i, Z nO~O)~:tf-liJ->;fflpt?:>:ftGo ;f,fi~•f'tO)RP~1t71'lJ r'J 

A ~~p)t~ it G f::.lsb~C~J:-l}-7 7-{ .Y£~JX~ fflPG 2: ~ 7J->;:ijt~ 1..- Po 2: 0)-lj-7 7-{ 
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.Y£:ffXJ:Jc G aN, A 1 N~0/'\ '>' 7 7-fi ~ID$; l- -i-0 J::.~c P Ntf-El~i:fT ~ 

~1t:iJIJ t7A¥iJ1*~IDnX;~it~o ~1t:iJIJ t7A*¥iJ1:*~J:, /f*~!lo/1~ F-7t

-a 1t \tk:~l: N !f!!iJm•l1: ~~To ~~1r$ ~ loJ J::. ~it~ -a ~,plf~0 N!f!!~1t:iJ lJ t7 

A¥iJ1*~IDnX;~it~~-El~J:, N!f!! F-/'\:/ I--~ t--c S i, G e, S e, T e, 

c~~~1riJA T ~-:: ~ iJ~Yt~ l- Po -jj, P!f!!~1t:# l) ry A¥iJ1*~IDnX:~ it 

~~-El~J:, P!f!! F-/'\:/ Fl:~~ Z n, Mg, Be, C a, S r, B a~~~'-

7~it~o ~1t:iJIJ t7A*1~!1o/1¥iJ1:*~J:, P!f!! F-/'\/ I--~ F-7t-t-:t.::~tl: 

fJ: P !f!!1t t- f.: < 1r \ t~ l'h P !fY ~,- /'\ / r- iJ A~~-=, tP f.: J: ~ 1Jo1-~, fl';Jlm-=f*l~~Jfft 

~77:A'"?~~Jfft~fCJ: ~ P!f!!1t~it~-:: ~iJ~frt~ l-Po ::C·y-f-/:7''-a~,f.::J: ~ P 

!f!!¥iJ1*&~N!f!!¥iJ1:*0JEttl00~IDnX;~ itt~:(~, ¥iJ1*!i J::.fCA/'\ '>' !:J lJ / :7'' 

$~$l~?ti:H$-a ~,~ ffllr\'""(plf~0IDik:0:frm&~IDnX;~ it~o 

(0033] 

/Xf.::, IDnX:~ttk¥iJl*t7 ::C/'\-~~ !:J''--{.Y.::t: / F®l0:fJ:5t~i:rT ~ :l v- F 

iJ~@J!iT ~ !f -1 "Y / :7'' Y- f.: J: ~ @.tf 7 Jv1:J '>' I--T~ iJ"-, )ZfJ::fJ:5t~lil J: ~ '8 ~ 1t"' 

~lil0i'm~t7J ~ ~!vt.=~ (/'\-7 fJ '>' r-) , 51--/Jf.:: J: '? -c¥iJ1*t7 :r./'\-~~~0 

~ ~ 1r "'~i, :5t}tffi}0 !1'--{.Y.::t: / F~tiJ~tt~rnt*limi.JJT ~A !7 7-1 /'\-f.: J: ~ ¥iJi* 

t7 ::C/'\- f.::&l'h'L*ffiPA !7 7-1 -;f 7-1 / (1f.!~l) ~1§!J;Zf-;fgfi §Pil\f.:: i=JI Pt~:(~, 

51--/J ~-= J: '? -c t7 :r./'\- ~ ~ ~ ¥iJ1* t7 :r./'\- n"' I?+ '>' 7~17\ '.:: fJ '>' r- T ~ o -:: 0 J: 

') f.: l- '""C ~1t11' lJ t7 A *1t-El!lo/J¥iJ1*l: ~ ~ L E D + '>' 7 ~ ID$; ~ it~ -:: ~ iJ~l: 

~~0 

(0034] 

21s:JD3'6Bf]0~5"'-17t- Ffc:BP'L 8~-%~~~ it ~~-El~J:, 7 ;t I-- Jv ~ .t

t /A 'Eff7t1* ~ 011De~1*~mmr~1t~~ ~lii t- -c ~*-1'-0~~-!HJ: 4 o o 

n mi-JJ::. 53 0 n mi-JTiJ~Yt~ l- <, 4 2 0 n mi-)J::.4 9 0 n mi-JTiJ~J: ~ Yt~ 

l.-v "'o LED+'>' 7 ~ 7 ;t I-- Jv ~ .:?- -t / A'Eff7'ti* ~ 0~:$~ .:z-tt-zsttJ: ~ lo:JJ::. ~ 

it~ k l1) fC fi, 4 5 0 n m 1--JJ::. 4 7 5 n m 1--J T iJ~ ~ I? fC Yt ~ l- Po 21s:J!Jt¥6Bfl 0 Et 

e*~5"'-17t- F0~A~!7 l--Jv~LKI3 ~-=~To 4 5o n mft:ll]Jc t::-!7 ~ 

t~"J~iJ~LED-f-·y7iJ"'/?0~l:~~, 57 0 nmft:llf}ct::-!7~t~"J~ 

iJ~L ED+'>' 7f.:: J: '? -cm.JJm~ ttt~ 7 :;1- l--Jv~ .t--t / A0~l:~~o -a:B, * 
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JiJf¥f;BJ=)<l) LED+''/ 7';::1Jo;t '"l, 'Eff7t{f~)jJ1J~ l- iJ:. It"\ LED+"/ 7~~;ff,;::ffl It"\ 

~(:~B~~~o 

(0035] 

c~m·l1: 7 -1--¥- 1 o 3 , 2 o 3 ) 

~m·l1: 7-{ ..Y- 1 0 3 , 2 0 3 ~ L- '"l ~J:, L E D + "/ 7 1 0 2 , 2 0 2 <l)m~ 

~ <l):Jt- ~ 'Y 7'11:, ~;fflXB"JMU~I1:, m5?1~~·11:&~~~~~·11:iJtJ: P B <l)iJt<Klsb 6 

tL~o ~~~~&~ L- '"l~J: 0. 0 1 c a 1 / c m 2/ c m/oC~jJ:.;OtYf~ L, <, J: 

t]Yf~L-<~J:O. 5 c a 1/cmZ/cm/OC~jJ:.~~~o ~t.::, 1'F*'I1:'/J:.~,~ 

~ Jli L -c~m·l1: 7 -1 ..Y- <l) rnt 1:£~J:, 3if ~ L < ~J:, <P 1 0 1-1 ml--}J:., <P 4 5 1-1 ml--j 

T~~ ~ 0 .:: <l) J: 7 iJ:.~m·l1: 7-1--¥- ~ L- -c J:!l*B"J';::~J:, ~- i!UJ, El~- 7 Jv ~ 

::::. r7 J.>.~<l)~~Bz~-t-tt 6 <l)-Ef~~ ffllt "\f.::~m·!1: 7-1 ..Y-iJtt¥~1' 6tL~o 2: <l) J: 

7 iJ:.~m·l1: 7-{ ..Y- ~J:, ~ L E D + ''/ 7 <l)ml:i ~, -{ /-T- · 0 - f''Bz ~'"'< r7 / 

1-- • 0- FiJ:.~,~- ~7-1--¥-ll</7'1 /7'-~~';::J:-:::>'"l;g~,;::tt~~it~.::~ 

;Ot~~ ~0 

(0036] 

('"'<r'J/ 1-- • 0- F 1 o 5) 

'"'< r7 / 1-- • 0 - F 1 0 5 ~ L- '"l ,J:, L E D + 'Y 7 1 0 2 ~~elm:~ it~ B <l) ~ ~ 

'J, ::9''-1 ll</ F~~iJ:. ~,~ft~9 ~ <l)';:+:5tiJ:.:*~ ~ ;Ot~tt'-:!~Po ~ 1.::, L E 

D7-'Y7~~~~im:L'"'<r'J/l--·0-F~LED7-'Y7<l)~~m~~L-'"l~ffl9 

~~-Ef,;::;f>lt "\-c ,J:, +:5tiJ:.~~~·I1: ~ ll</7' 1 / !f 7-{ ..y -~ ~ (/)tt~I1:1Jt<K 

l>b6t1~o ~t.::, '"'<r'J/1-- • 0-FJ:.<l):iJ'>'7P~J';::LED+'Y7~~eim:9~~~ 

';:: '*r7'G1* ~ pg if~';: Jt:tllt ~ it~ ~-El ~J:, )lift L '"l ~elm:~ itt.:: JJU <l)~7G ::9'' -1 7t- F iJ"\ 

6 <l)7G';: J: t) ~JHJ?L~ff9 ~ 2: ~ ~ ~11:::. 9 ~ 2: ~ ;Ot~ ~ ~ 0 

(0037] 

LED+''/ 7 1 0 2 ~ '"'< r7 / 1-- • 0- I'' 1 0 5 <l)jJ ''/ 7 ~ <l)ft:g,J:~~ll~1t•l1:1ft 

iJ~ iJ:. ~ ';:: J: -:::> -c 1r 7 .:: ~ ;Ot~ ~ ~ 0 J:! l*B"l ';:: ~J:, :c.~ q::. ~m iJ~, 7 7 0 JHft iJ~~ 

-{ ~ FlftiJ~iJ:. ~,iJtt¥~1' 6 tt~ o ~ 1.::, 7 .:r.- A ::9'' r7 /LED+"/ 7'/J:. ~,,;:: J: t) '"'< 

r7 / 1-- • 0- F ~ ft:g~ it~~ :f=H;::~B"),;::ft~~ it~ t.:: lsb ';::~J:A g -"'-A 1--, 

:iJ-Il</-"'-A f--, ~~/'\/7~~ffllt\~(: ~iJ>;~~~o ~ 6,;::, ~::)t''-{:Jt-
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~- 0) :7'b¥1JJit~1l$ ~ [OJ J:. ~ it ~ f.: lsb ~ c L E D 7- '/' :1 n~IDicim: ~ t1 ~ '"'7 r:7 / 1-- • !) - F 

O)*rnJ~~jfOO]lf\ ~ l-, *OO~c]Xt-f~Fil§~f~t.:it'l ~~Po 2: O):f~]r€10)*00*-Il ~ ~j: 

, o. 1 s ~.1J:. o. 8 s ~.1Tn~w~ t- Po ~ k, '"'7 r:7 / r- · !J- ~- O)J:'!{ftf\JIJ:m 

mtlMJt~ t- 'lfJ: 3 o o ll n- c m~.1Tn~:W-~ t- <, J: t:J :W-~ t- < ~J:, 3 ll n- c 

m~.1Tl:db~o ~t.:, '"'7rJ/l-- • !J-FJ:.~.:~~O)LED-f-,;~:1~flim:9~~~ 

fJ:, LED+'>' :tn~ t> 0)~~-=-n~:$ < 7J: ~ t.:lsb~~~~&n~J: P.::: ~ n:\'*lsb t>tt~ 

o J:'!{fB\J~CfJ:, 0. 0 1 C a 1 / C ffi 2/ C m/oC~_1J:.t,)~:ijf~ t__ < J: t:J :ijf~ t__ < 
fj: 0. 5 c a 1/ c m2/ c m/OC~_1J:.l:~~o 2:tl,I?0)*1tf:~t(leyt.:9:f:ff-l~ l

'l r:t, ~~, ~101, ~~A t:J ~, ~A t:J ~, :J. !7 7-1 ;;(p\ !7- /ff ~ t 7 ~ ')' 7 ~n~~ 

~Jbt'L~o 

(0038] 

( -1 /7- · !J- F 1 o 6) 

-1 /7- · u- F 1 o 6 ~ t- -c fJ:, '"'7 r:7 / r- · u- ~- 1 o 5 J:.'ciDictm: ~ ttt.: L 

ED+')' :11 o z ~*MR~ ttt-=~m·~ ry --r-v- 1 o 3 ~ O)fflMR~LKI~ ~ O)'""fdb~ 

o '"'7rJ/ 1-- • !J- FJ:.~c~~O)LED-f-,;~:t~~~tt.:~~~J:, ~~m·~tJ-{..Y

[tl]±n~ffliM! t- 7J: -v • J: 7 IDle iii 1: ~ ~ mrot ~ 9 ~ &:,~ n~ db ~ o J! wtf\J ~c ~J:, '"'7 r:7 / 1--

. !J- ~-n~ I? Jl'ltt~ rctJE-:J -c, -1 /7- · 0- F 0) ry -1 .y -It< /-r -1 / ::~l~ it~ 

llffiJOOO)OOfl~*~ < 9 ~.::: ~ 7J: ~·~c J: -:J 'l'"'7 r:7 / r- · !J- Fn~ I? J: t:J Jl'lttt.=-1 / 

7- · u- F ~fflMR~it~~m·~ry -1.Y-O)ffl~~~~<:,.::: ~ n~l:~ ~0 ~m·~ry 

--r .y- ~ O)ffl~OO 0) *ll ~ fJ:, *l!r'~ ~ ~ n; t- -c 1 . 6 s ~JJ:. 1 o s ~.1 T n~w ~ 

l-Po -{/7- · !)- ~'0):5'G)lffi}{i~~fj;,qO)~lf\'C~,Q)t~it~f.:ls6~CfJ:, dbt?n~t 

lsb !J- F7 v-J.>.O)~ll\~.!f!l:W:'l:~lsb-c:trt>:t~~~rot~ it'l ~ J: <, db~ PfJ:~ 

-c 0)--f /7- · u- ~-~~rot~itt.:1Jt~c--r /7- · u- FJ:.ti~O)~{i~~~u~.::: ~ 

~cJ:-:J'l~JVt~it'l~~v•o ~ l?~c~J:, -{/7- · !)- ~-~tT'tt~~~p)t:fJt, llffiJ 

OO:iJioln~ 1?1Joff9 ~.::: ~ ~c J: t:J PJf~O)llffiJrnJO)rnJfl ~ llffiJOOtm ~ ~ [O]IF.f~c~rot~ it~ 

(:~~'"""f~~o 

(0039] 

-1 /7- · !J- FfJ:, ~m·~ ry -1 .Y-l:db~ Jt</-r -1 / :7''t7 -1 .Y-~~ O)fflMR 

·~&tr~~~·~n~~P2: ~ n~<Klsb l?t'L~o J:'!{fB\JIJ:~flMJt~ l- 'lfJ:, 3 0 0 
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Jl Q- c mL-jTiJ~:ijf~ 1.., <, J: t:J Yt~ 1.., < ~j: 3 Jl Q- c m!-JT"""fdb~o 2: :h b 0) 

*1t~~tc'T:ftf-l ~ L, --c ~i, ~~, ~, ~~A t:J ~IUJ, ~A t:J ~&ZF~IUJ, ~, ~N~ :J- ''-' 

q:.. 1.., tc 7 Jv ~ ::.=. r) .A, ~~, ~IUJ~;Q~~tf' b ;h~ o 

(0040) 

( ::I - .:r -1 :/ 7''~~ 1 0 1 ) 

::¥1Jf¥'6BJH;:J'flv • b :h Q ::~- .:r -1 :/ 7''~~ 1 o 1 ~ ~i, :t-Jv F~~ift 1 o 4 ~ ~i5JU 

~;: "'< r) :/ 1-- • !J - F 0) ::h ''-' :1 ~;: ~~t b :h G B 0) "<:db t:J L E D + '>' :1 0)¥'6:7'6 ~ ~~ 

T Q 7 ::t- r- Jv ~ -* ~ :/A 'EMr::l't1*iJ~~1r ~ :h ~ 'B 0) "<:db Q 0 ::~ - .:r -1 :/ 7''~~0) J:! 1* 

lfJ:ftf-l ~ 1.., 'l ~i, .:r.~q:.. y:fftfjlj, .:::r. !J Y:fMJJil, Y !J ::I-:/~~· O)ifJMf'*'f4.~;: Bf:htc 

)ffBJH.ftfJ!l~~"i'-~ ~;Q~:ijf:@~;:fflp b :hGo ~ tc, 7 ::;t 1-- Jv ~ -*~ :/ A'EMr::l'tl*~~ 

~;:tJt~1fiJ~~1f~it'lB~Po J:!l*lfJ~tlt~1fiJ~ l,'l~i, +!:7 /~T\!J r).A, ~ 

1t+ !:7 :/, ~1t7 Jv ~ ::.=. r) .A, ~1tfi*~iJ~:ijf:@,;:ffllt' b :h~o 

(0041) 

C:t-Jv F~~ift 1 o 4) 

:t-Jv P'~~ift 1 0 4 ~i, ¥'6:7'6!1'-1 :;;t- P'0)'{9!fflJ1l@~;:Jitt: 'l LED+''-' :11 0 

2, ~~'['! ry -1'"\7- 1 0 3, 7 ::;t I-- Jv ~ -*~:/A 'EMr::l'tl*iJ~~::ff ~ :h tc ::1- .:r -1 :/ 

7''~~ 1 o 1 ~ ~ ~:71--~~iJ· b fi':~IT ~ tc i5b ~;:~~t ~ 2: ~ iJ~l: ~ ~ o :t-Jv F~~ift~i 

, ~~ ~;: ~i:fft Jill~ fflP --c IDrot ~ it~ 2: ~ iJ~c ~ ~ 0 ~ tc, 7 ;r 1-- Jv ~ -* ~ :/A 'EMr 

7't1*~~1r ~it Q 2: ~ t;: J:-:::> 'l ~ ~t~~T 2: ~ iJ~l: ~ ~ iJ~, 1ftJJil:t-Jv P' t;: 

flt~jf!J~~i:f~ it~ 2: ~ t;: J:-:::> 'l LED 7- "-' :11 0 2 iJ• b O)t§"fOJ'f4. ~~f[J ~ itfJ! 

Jfflr ~ ~ b t;:t~~T,::: ~ iJ~l: ~Go :~J;: ~ tc, :t-Jv P'~~ift 1 o 4 ~PJf~O)IDif\ 

t;:T ~ 2: ~ ~;: J:-:::> 'l LED+''-' :17J• b 0)¥'67'6~~5R~ ittc t:J tit~~ ittc t:J T G v 
:/ ;;(~1J=*~t~tcit ~ 2: ~ iJ~l: ~Go VE-:::> 'l, :t-Jv F~~ift 1 0 4 ~i1l'f&fffi 1.., tc 

:f$Jm"""f B J: 1t • o J:! l*lfJ t;: ri, () v :/ ;;(IDtf\, !!!J v :/ .:A'IDik: ~ i? t;: ri, ¥'67'6fti!'!UOO 

iJ•bJ[.'l:f~P3IDik:~-i":hb ~1l'f&~;J;.15-;bittc!lo/ll:dbGo :t-Jv P'~~t 1 0 4 0) 

J!l*lfJ:ft*l ~ 1.., 'l ~i, -=E ~ 1.., --c.:r.~q:..y1ftJJil, .:::r.!) 71ft fill, y!) ::I- /:fftfjlj~ ~· 

O)ifJMf'*'f4.t;:Bf;(l,fc]ffBf.l1ftfJil~1i~"i'-~ ~·n~WJOOt;:fflp b:hGo ~ tc, flt~jf!J ~ 1.., 'l 

ri, + !:7 /~/'\ !J r;; .A, ~1t+ !:7 :/, ~1tY Jv ~ ::.=. r;; .A, ~1tfi*~7J~tif:@t;:ffl 

lt • b :h Q 0 ~ b t;:, tlt~1fiJ ';:1Jo ;t --c :t-Jv F~~:ft$ t;: B 7 ::t- r- Jv ~ -*~:/A 'EMr::l't 
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1*~15=1r~ it~ 2: ~ 't> 1: ~ ~0 t_, t:::.ii~'"? -c, 7 ::-t I-- Jv ~ ;r-t / :A'Eff7'tf*~i::e- Jv 

F 1'i~ift g::q;: 151f ~ it -c t> -z- :n ~jJI-.0) ::r - -r -1 :/ ~~:l1'i~tJ: ~,, ';:: 151f ~ it -c m p -c t> J: 

Po ~t:::., ::Z-7---t /:7''1'i~~7;;t l--Jv~;r-t/:A'Eff7'tf*iJ~15=1J~:htdftf.lljf, t-

Jv F 1'i~ift ~ ~"=f 7J: c:: ~ t_, t:::. ~ 7J: ~ 1'i~ift ~ ffl v \ -c IDrot ~ it -c 't> ~ v \ o <2: 0) ~~, ~ 

~·~~ < J: t:J :i<:5t7J: ~~O)~fliJ~~'7J:P¥V'C?f'-17t- F ~ 9 ~ 2: ~ iJ~l:~ ~o ~ t:::. 

, Ftl:! tJT $ ~ :W ~ t_, -c t- - Jv F 1'i~ift ~ ::r - -r --r :/ :7''1'i~ ~ ~ [OJ t: 1'i~ift ~ ffl P -c IDrot ~ 

it-c t> ~-v \0 ::$:mlJt¥EBf:l ';::.:}3-v \-c ::e-Jv F1'i~ift~;:tJt~jf!J~:Wejf!J~151f~ it~ 2: ~ 

fi, ¥V'C~lU1'HHJ{UiJ\ G~t:::.'Eff7'tf*O):He~~9 <2: ~ iJ~c ~ ~ ~ :t=H;: J: t:J ~EE:e·~ ~ 

[OJJ:.~it~ (:: ~ B"""f~~o 

(0042) 

C*~~iil) 

::$:ml:ft¥'6Bf:l O)¥V'C -!!' -1 7t- F ~ L E D *~~ ~;:: flj ffl L, t:::. ~~, R G B ~ ..Z. :h .7C :h 

¥V'G9~¥V'G?t--{::;t- P'O)~,ij.~.bitt.:~tf.:J:~ L E D*~~J: t:J 't>, J: t:J r'al*w 

*ffif;:Eie**~~it~ <2: ~iJ~c~~o vf:*O)~iifiJ\ 31l!!!JO)¥V'C?f'-17t- FcEI 

e*~9 ~ O)f;:~'fl, -c, ::$:¥£Bf:IO)~iiffi 11l!!!JO)¥V'C-!f'-17t- Fc Ele*~c ~ ~ 

iJ\G"""fdb~o 97J:.bi::J, iiE*O)*~~iilfi, ¥V'C-!f'-17t- p-~~,ij.~.bit-cEie 

*7J: ~~~~lEe*~~ it~ t:::. &9f;:fi, R G B O)~¥V'G!t'--{::;t- F ~ ..Z.:h-T:h[OJII~H;: 

¥V'Cit~'~ ~*~IJ:Po ..Z.O)f:::.&97Ji:e*, ~e*, ~~*O)..Z.:h-T:h1fie*~L,t:::. 

~~f;:tt«-c, ~um*dbt:::. t:J O)*~~t~iJ~:*~ < IJ:~o L,t:::.iJ~'"?-c, Ele*O)* 

~O)~~';:.:f;P-cfi, R G B J:}ieO)t- / 7 o-P.*~';:l:tnL, -c, r'al*w~f;:*~ 

~it~ 2: ~ iJ~c~lJ:Po ~ t:::., Ele*O)*~fi~¥V'C-!f'-17t- P'0)¥£7-'ttl:l:tJ~~ 

WL,-c*~~it~t:::.&9, ~*~f*O)~~~~tJ:c:~:W~L,m~~•L,tJ:~:h~tJ: 

GIJ:Po ~ Gf;:, ~fE:e,;:J:~*~l:db~iJ~ilt)U;:LED*~~O):m~~9~}J[OJ~~ 

~ f;: J: '"? -c, R G B O)¥V'G -!!' -1 7t- P' iJ~1'i~7tlfJ f;: i!l7't ~ :h*~eiJ~3t.b ~ ~~ 't> 

db~o 

::$:ml:ft¥'6Bf:IO)¥V'C!f-17t- F~ R G B O)¥V'C-!/'-17t- P',;:ftjt -c 19!ffl9 ~*~~ 

iilfi, J: t::> r'al*w~1tn~tiJI'i~~ tJ: ~ ~ j=l(f;:, 3tJI: L, -c Ele*f;:¥V'Cc ~, ~ G ~;::, 

e<h-G~~'lJ:<c~~t~~iJ~db~o ~t:::., ::$:¥'6Bf:IO)¥V'C!l-17t-P'fi, RGBO) 

~¥V't -!!' -17t- F ~ ~ t> ';:: ttm 9 ~ 2: ~ t> -e ~ ~ 0 2: O)*~~iil fi, J'ti~ ~[OJ 1:. 
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~ it G 2: ~ iJ~C: ~ G 0 

(0043) 

~ t.= ~ ::zls:!iiJ[:¥'6Bf.l 0)¥6:7'C ?f' -1 :;t"- ~, ~ ffl P t-= L E D *~~~em 5 ~c ~9 o 2: 0) LKI 

0) L E D*~~~i~ ::zls:!iiJ[:¥'6Bf.IO) E3-E*¥6:7'C:)i'--f :;t"- F0),7J. ~ J'fJ!, •-c ~ B~fflO) L 

E D*7F~t~Hc~,ffl ~ :hGo B~ffl 0) L E D*7F~~i~ ::zls:D:¥6Bf.I0)¥6:7'C?f'-1 :;t"

~, 50 1 O)ij.~~ ~ !J ''/ !7 Ail\id: ~,tc~l.HiiL- '""CPGo 2: O)emO) L E D*~~~1im 

;t G *~~iii ~i~ R G B 0) ¥6:7'C ?f' -1 :;t"- ~, ~ 1Im ;t iJ: Po 2: 0) k fb ~ R G B ¥6:7'C ?f' 

-1 :;t"- Fffl0)1~]&:0)~0Cm1J§~~£,~~ L-/J:tt •o ~~O)~!lm1J§~~cf\h-::;~'""C~ 13-E 

*¥6:7't?f'-1 :;t"- Fffl0)~0Cm1J§~'""f~ L E D*~~~~!lm1JC: ~Go 

(0044) 

L E D*~~ri~ ~llm1J§~C:~GJ~ff§~id: ~, ~~B\JtcfflMC~ it Go ~llm1J§ 

~iJ· i? O)tf:\:1]/'\JvA ~c J:-::;! '""Cf.l1r O)ffill{~iJ~*~tiJFi~iJ:7-1 A 7 v -1 ~~ 9 G-=: ~ 

n~c: ~ G 0 ~llm1J§~ ~em 6 ~c~9 0 ~llm1J§~~i~ J\11 ~ :n G *~7-~ ~ ~u~B\J 

~c~ctt~itGUIDft7-~-~c'~"i.=.F~C:~GRAM (Rand om~ Access 

~ Me m o r y) 6 0 3 ~ ~ RAM 6 0 3 ~c ~c'~"i ~ :h G 7- ~ iJ• i? ~ L E D *~ 

~ 1 0) -t-:h-z":h0)¥6:7't?f'-1 :;t"- ~, ~pff'JEO)Bf.l G ~ ~c,~ff~ it G k fh O)~fJijl{g~~ 

'/Jii~9 G ~fJijji!JUi!J§~ 6 o 4 ~ ~ ~fJijji!JUi!J§~ 6 o 4 O)tij111§~-c: A-1 ''/ 7-/ !f 

~:h-e~ ¥6:7't?f'-1:;t"- ~'~,~ff~itG F7-1 /'\- 6 o 2 ~ ~1Jm;tGo ~fJijji!JUi!J§ 

~ 6 0 4 ~i~ RAM 6 0 3 'c ~C'~"i ~ :h G 7- ~ iJ• i? L E D *~~ 1 0)¥6:7'C ?f' -1 :;t" 

- F,~ff~M ~'/Jii~ L- -c ,~~~it G /'\Jv A 1§~ ~ttl 119 Go 

(0045) 

L- t.=iJ~-::;~'""C~ B~fflO) L E D*~~~i~ RG B 0)7 JvfJ 7 -*7F~~~id: ~ ~ 

§~;f'i'ij$(;~ mf~1tC: ~ G ~ ~'c ,m;{Ejij~1t'""f ~Go -t- 0) t.= fh~ ~iiffi'c R G B 0)¥6:7't 

?f'-1 :;t"- ~' O)~~·I~Uc1-f-7 ets> i? 7J: ~, 0)/J: p.;:_r -1 A 7 v -1 ~ 9 G 2: ~ iJ~C: ~ G l:J 0) 

C:~ Go ~ t.=~ iit*=O)$-@.~ ~-@,O)ij. ~ ,ffllt •t.= L E D*7F~~cl:t~Afm0) § 'c~t 

9 G W!JMLiJ~j,-~J: < ~~rm O)~ffl 'c:@ L- -c"' • .:50 

(0046) 

::zls:D:¥6Bf.I0)¥6:7'C?f'-1 :;t"- F~i~ R G B tc¥6:7'C9 G¥6:7't?f'-1 :;t"- ~, ~c1Jo;t -c ~ffl 
9 G 2: ~ B C:~ Go 2: 0) L E D*~~~i~ lllm1J§~'"C~G,~ff§~id: ~, ~~B\J 
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~;::ffMC~ -it~ o J.,OCm1J§~tJ~ t? 0 tl::l::fJ/'\JV.:::q;:: J: '? -cf.t ~< 0!®{3(7J~*7FtiJI'itiJ:7 -1' 

~~~-i'~~~~~~~~~~oH~§~~ ~/~n-AV':>*~~~~~tJ: 

7 ~;::, A.::fJ~ tL~*~-r- ~ ~~o~Erq~;::~c'~~~ -it~, um1~-r- ~ -~c~~~*~~JD 

~RAM (Random, Access, Memory)~- RAM~;::~c·~~~tL 

~ 7- ~ tJ~ 6 ~ID't !f -1' ::;t- F ~ pJTJE 0 Bt] ~ ~ ~;:: /~jJ ~ -it~ f:::.l1) 0 ~fJ\'111§ ~ ~ m 
lt~ ~ ~fJ\'iltUW§~ ~, ~fJ\'iltUW§~V':> tl::l/11§~~ ~ -1' "/ + / /f ~ tL -c, ~ID't 
7"'-1' ::;t- F ~,~~-it~ F7 -1' /'\- ~ ~fim;Z ~0 t:::. t:: L, ~ 0J.,OC$1J§~~i, R G 

B ~ EI~*~;::ID't~~ID't~''-1'/t- F~;::~fflV':>§~~£-~~~~0 ~fJ\'iltUW§~ 

~i, R AM~;::~c·ti~ ;h~ 7- ~ tJ~ I?, -t-:h.Z:hV':>¥£7'[;7"'-1' ::;t- ~-0/~B~fm ~m 

lt L -c, /~~~-it~ /'\Jv ~ 1§~ ~ tl::l::fJ~ ~ o ~ ~ ~, 8 ~*0*~ ~ir 7 ~-3-ri 

, RGB~ID't7"'-1'::;t- F~/~1J~~/'\Jv~1§~0/'\Jv~~Iil~1§.<, db~lt"~i, 

/\Jv ~1§~0 1:::- ~ 11!1 ~{5; <, db~ P~i:@ < /\Jv ~1§~~ tl::l::fJ L 7J: Po ft!!.)J, -t

tL~:fmfl~ ~ J: 7 ~;:: EI~*ID't7"'-1' ::;t- ~-~.:/'\Jv ~1§~~ tl::l::fJ~ ~0 ~ tL~;:: J: t:J 

, LED*7F~V':>EJ~~*~~~o 

(0047] 

L t.=tJ~'? -c, EI~*ID't7"'-1' ::;t- F ~ FJT~V':>~'f&~,~1J~ -it~ t.= 11)0/'\Jv ~1§ 

~~mlt~ ~ ~fJ\'iltUW§~~ L -c cPu ~JJU~fimx~ ~ ~ tJWif~ L v"o ~fJ\'iltUW 

§~tJ~t?tl::l::fJ~:h~/'\Jv~1§~~i, EI~*ID't7"'-1'::;t- FV':> F7-1' /-t-~;::J\.::fJ~ 

tL -c F 7 -1' /'\ ~ ~ -1' 'Y + :/ !f ~-it~ o F 7 -1' /'\- iJ~::;t :/ ~;:: 7J: ~ ~ 8 ~%ID't 7"' -1' 

::;t- FiJ~/~:Kf~ :h, ::;t 7 ~;:: 7J: ~ ~ W~:Kr~ tL~o 

(0048] 

(1§~~) 

2js:Jj[J{¥£BJ']0¥£7'[;~''-1' ::;t- F~*~~~V':> 1 fi~Jb~1§~~~ L '""Cf!Jffl L t.=~-3-

, ~B~003CJEL '""CID't~ -it~~~ iJ~tiJI'it~db~ ~j=I(~;::ID't7"'-1' ::;t- ~-V')~~BtJ~~~ 

1J L -c 't~<h- 6 7J: ~~7J~1:: t /J:lt" ~ lt" 71~~iJ~(Jb ~o 2js:JJ{¥f.Bt]0ID't7"'-1' ::;t- ~- ~ 

ffltt"f:::.1§~~0ff!i~t'I,OX~ L -c, ~m~~/\!;7- /iJ~~,OX~:ht:::.£~JL1::J;::EJ~%¥6 

:7't7"'-1'::;t- ~-~J!Iic~~-lt~o ~V':>J: 7 7J:ID't7"'-1'::;t- ~-~~9UJOit!~Lill!JU~;::ffMC 

~ tL t.= ID't 7"' -1' ::;t- F 0 §~ ~ ID't 7"' -1' ::;t- ~'it$ ~ L -c t& 7 o ¥6:7't 7"' -1' ::;t - Fit$ 

~ 2 -=> ~JJ:.fflP -t-tL .::e tLid!lr~ ~if\~;:: ID't 7"' -1' ::;t- F ~ J!lic~ ~ -it ~ o :@ -c 0 ID't 7"' 
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-1 ;;t- f''iJ~J!Iiciil~ :h0.:: F9~17\~c:@OO~cJ!Iiciil~ :h0o ~¥67G?t--f ;;t- F&~£~JX7J~ 

r?~~~~:1J.:::ffl~~it0~iffi{::r- F~-i-:h.Z:h, /'\/:5f',cJ: &J:ffl~~itf-:1~- i~ 

:iiffl{g~ffl®~l*I*J~c[!!!I)E~it0o L E D*~~~'i, J!l7t~~~:tiJ~ffPtc7 Jv~ :$"' 

-1 q:. -v A 1-- ® ~ 1* I*J ~c J!liciil ~ :h*OO ~c ~ lJ ::r- ::/ ::J .A® Jt.t!l!~:t'"""flt 11::. ~ :h -c -v ~ 0 

o ~l*®*~OO~'i, 8~ 1/::/ ;;(~~~t-c dboo ~ k, L E D*~~®~B\JJ!Iic~~ 

f'i, ~l*®~OOiJ~r?::f.Ap\,>' q:./~:imt,~f*I*J~*MT0o 2::h,cJ: &J 8~*1§ 

~~~~JVtT02: .::7J~'"""f~0o ::¥JltU'EBf.I®3V'C5"'--f;;t- F~, ~~®it:f~c:5Ht$ 

tC.\~~iJ~ r?~iWHc[OJ~t~~f~ < ~~~~id: .::·~cJ!Iiciift,, MJU:ffl~~ it 0 2:.:: '"""f J: &J 

1§wJl'I1:7J~ra:, -v vf§~~.:: ~it 0 2: .:: iJ~'"""f ~ 0 o $tC.\~~iJ~ t? ~iWHc rOJ ~tfifu~f~ < .:: f:t 
~~B\)tc~~j~ < ~ ® ~llf~B\)tcJ!Iici!IT 0 ~ ®~ ~15-<fro C tciJ~-::J '""C, LED* 

~~®*~OOflid: .::·~c J: &J J!liciil ~ :h0¥67G5"'--f ;;t- F ®~~3V'C5"'--f ;;t- Fg:f® 

~~f.l4i!:JRT02: .::7J~'"""f~0o 2:®1§~~~cJ: &J, ~1J®3V't:5f'-{;;t- Fg:f~ 

~~~®¥67G5"'-1 ;;t- f''iJ~foJ t? iJ~® 1-- 7 /'Jv~c J: &J ~~ff t, tc.:: t, -c ~ ft!Q'J®¥67G5"' 

-1 ;;t- Fft:f~J~-::J tc¥67G5"'-1 ;;t- Ftc J: &J 1§~~~ F9~~'cf.8~~c¥67G~ it 0 2: 

.:: iJ~OJFi~.:: id:0 ~ ®'"""fdb0o ~ k, ~9:hiJ~1::.9 0 2:.:: ~ id:Po ifr!h~~~~cJ!Iiciil 

t, -c db 0 2:.:: iJ~ t? q:t,e;,~~~*~cJ!IiciiiT 0 2:.:: iJ~'"""f ~~I;J(-3£7'6®1§~ .::foJ r?~l£1® 

id: < ~lil:h ~it 0 2: .:: iJ~'"""f ~ 0 0 

(0049) 

C00~¥67G7'Giffi{) 

::¥JIJI3£Bf.I®¥67G?t'--f ;;r-- Ff:t, lXI7 fc~--r J: 7 ,c, m~l7\¥67G7'Giffi{.:: --r 0 2:.:: ~ 

'"""f ~ 0 0 lXI ~c ~T00~3£7'G7'Giffi{ ®3£7G 5"' -1 ;;t- F ~'i, 7 ::-t 1-- Jv ~ * t ::/A 'Eb7G1* 

~::r-7--r /7''~~~;tf.7G~JXJ:.®Ffl!L~- 1--7 o 6 'c15=1f~it0o db0Pr'J:/'\-{ ::/ 

5"'-lfti.llj.::j::l(~cFfl!L~- 1--7 o 6 ~c:~~rfllid:~,~it~- r-~17\7 o 1 'c~JV<;c::c-Jv 

f''~~~;t~1[J~ l, L ~~Po J:!l*B\J,Cf'i, ~~Ji&~J.f.~'f1:/'\?l- /iJ~~p)(;~ :hfc 

::r ®-'=¥~~®~~£~ 7 0 3 1*J ~c L E D + '>' 7 7 0 2 ~ f!!!IJ:ET 0 o L E D + '>' 7 

.:: J.f.~'liJ" ?t- ::/.:: ®~:5?\B\JJ.f.:im ~ J{)( '? tc1~- 7 ;;t 1-- Jv ~ * t ::/ A'Eb7G1*~ :r.~ 

q:. ~fft i}lif.:: ilEil:f't:t* l, L E D + '>' 7 7 0 2 iJ~fllf& ~ :h tc ~~£~ 7 0 3 1:. 'c Jt.j:Jl! 

~ it0o 2: 7 t, 'Lf!!!IJ:E~ :htc LED+'>' 7tt, 7 7 l) Jv'I1:J.f.7G~ 7 0 4 ®)tffiJ[Iij~c 

:r.~q:.~ffti.lllid: .::·'"""ff!!!IJ:E~ :h0o ;ti.7G~JX 7 0 4 (7)~jJ®3:::.00J:.'cf'i, 'Ebll*~l1:. 
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O)f-= is6 B~~ttLJ?i!JtJ~11::ff~ ;hk 7 ~ JvAlf\0) Rt-t~~~t 7 o 7 ~Mc!il ~ -lt'"""C ~Go 

[tl]~3JH.:, ~7'CifJXO)~[!ilfJ!IJ~OO--? LED+'';/ :ttJ~Mc!il ~ ;f1, -c v ~7:1:. v ~ftffiJOO_U.: t Rt-f 

~~~::j7 0 5 ~~~t~3ffl$~[ti]___l:_~-lt'L~0o 2:;h~.:J: ':), LCDO)/'\''/ !17-1 

1-- ~ l- 'L +:51-7:1:. BY:! G ~ ~ 1~ 6 ;f1, G 00~17\~~ 0)~ !!' --17f- {'' ~ T G 2: ~ tJ~\3 

~Go ~1Jlr~7]':~[il ~ l- 'L:f'JttJT G~i:i"~J:, ~7'C~Jj 7 0 4 O)_±[Iij___l:_,.:=/f~CRJO):® 

7'C·I1:~~'11:/" !7- /tJ~~!Vt~ t1t-:111'Ff~ifJXml ~-=~±A~ t1tc~~~lil ~1r t- -ewe~ 

;htdllHJ7'C~Jjt.: J: ':J :fliJJJ)t~ -it G 2: ~ tJ~\3 ~Go t~.ff, =*D¥6BJ:IO)*tft!!1YU~.:--==> v ~-c~ 

BY:IT GlJ\ *D¥6BY:I~J:$!1*Ef\J*tft!!i9UO)ijt.:~NJE~ t1G t 0)\3~J:'I:i:.P2: ~ lJ:§ 7 *-
13t'l:i:.Po 

(0050) 

( *1R!!1YU J 

C*tft!!1YU 1 ) 

~*-=f ~ l- 'L ~ l:::- !1 tJ~ 4 5 0 n m 0) G a I n N -*"~1*~ ffl v ~ tc o L E D 

7- '>' :t~J:, ~W~ -lttc-Tt 7 7 --l.:Y~ifJX___I:_t.: TMG ( 1-- U Y. 7-Jvfl U r'J A) fJA, 

TM I ( 1-- U Y-7-Jv-1 /~ :::L r'J A) fJA, fl1*1JABzrf {''-/\ / t--11'A ~ ~ .y U 

7fJA ~~~.:mEt-, MO C V D$13fl1.1t1J!) r'J A~dtil!lo/J-*"~1*~ !VtJil~ 'it G 2: 

~ t.: J: ':) ~JJX; ~ 'it k o {''- /\ / 1-- 11' A ~ l- '""( S i H 4 ~ C p 2 M g ~ , ~ tl] ':) ~ ;t 

G 2: ~ ~.: J:-=> 'LN2!Y~~'I1:~::ffT G~1t1J !J r'J A-*"~1*~ P2!Y~~'I1:~::ffT GfJl 

1t1J U r'J A-*"~f*~~JJX; l- P Nffli:l~~JJX;~ -li'ko (7:1:.:8, P 2IY-*"~f*lJ:, JJX;Jll 

~400~0---':.\37~-~~-li'L~Go) 

(0051) 

:c '';/ + / :~n.: J: ':J P N ~-*"~i**OO~~tl:l ~ -lttc~, A/\'';/!/ U / ~'~.: J: ':J ~ 

~:;f_i~ -t;h.:f';h~JJX;~ 'ltfco 2: 7 l- L tl:~"*J:.iJ~-::> "=-*"~Wr'J :C/'\-~A !17 --f :l 

7-1 / ~ 111 v ~tc1Jt, ~ 11~.: J: ':J :5tiru ~ -lt~*-1'- ~ l- 'L LED+'>' :t~~JJX;~ 'it 

(0052) 

iNY- '>' ~ t- tc~IOJ~ U- P' 7 v -A 0):5t;ftffi)~.::n '>' :t~::ffT G 7 r'J / 1-- • U- F ~-= 

LED+''/ :t~:c~~~ftJJ!jf\3!/'--1 ~/-T'-1 /~'t- teo LED+'>' :fO)~~:;f_i~ 

7r'J/l--·U-F&rf--l/7-·U-F~, ~-t;h.:f';h~~\3?--l.:Y-~/7'~ 
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/ !f l-~EfJiJJM~ llX -:J f~o 

(0053) 

~1J~ 7 7t ~Jv~ ;ft / A'*'*i*~"i~ Y ~ G d ~ c e ®~±~5G*~1t~-=-~~ 

1t:-c~~t~mM t-kmM~~~~~j=l(tt~ -ltt~o 2:;tt,~~rott- -c1~ f?;h~j=I(YJL~1t 

4PlJ ~ ~ ~1t7 Jv~.::::.. r:7 A ~~EtEi-L- 'L~Ef:d:l)]{f~~1~~0 2: ;h'~ 7 7 '>' 7 A~ l- -c 7 

''/ 1t7 /::C.:::. r:7 A ~~IE~ l- -ctitt~t~§fillb~ ~:5?\q:t 1 4 0 0 ° C ®it'ffi.&~ 3 H~fm~ 

rott--c~rotJlo~1~ko ~ffltJlo~7.kq:t~~-Jv~Jvt--c~ WG~~ nWfL J?l:~~ ~1~ 

'~BfP~Jm l-L~nX~ '"ltf~o 

(0054) 

~rot~ ;hk (Yo. 8 G d o. 2) 3 A 1 50 1 2 : C e '*'*1* 8 0 :_m-=_:g~~ .:r.~:t-'Y*it 

i.llit 1 0 0 £J;_ :g.~~ J:. < ~IE~ l- -c A 7 I} - ~ ~ -lt t~ o 2: ®A 7 I} - ~ L E D + ''/ 7 

iJ~~c[i[ ~ ;tt,t~ '"'7 r:7 Y ~ · lJ- F ---':.®:h ''/ 71*H~~±A ~ -ltt~o ~±A1~~ 7 7t ~ Jv ~ 

;f t /A '*'7'C1f.iJ~~::ff ~ ;h tdft i.llit ~ 1 3 0 OC 1 ~ fm ~ liJ!1t ~ '"lt t~ o 2: ? l- -c L E 

D + ''/ 7 ___I:_'~ Jlj! ~ 1 2 0 1-1 ® 7 7t ~ Jv ~ ;f t /A '*'7'C1f.iJ~~::ff ~ ;h t~ ::r - .::;- 4 / 

~-:g~iJ~~,Q)t~;hko id::B~ ::::r-.::;-4 /~-:g~,.:~"i~ LED7-,y7,~[0]7J~-:;.-c7;;t ~ 

Jv ~ ;f t /A '*'7'C1f.iJ~~ 4 ~~~ < l- -c &b ~ o -t- ®1~~ ~ b '~LED+'>' 7~ 7 7t 

~ Jv~ ;t-tY A'*'*f*~)}:g~M)1J~ 7.k7t&~Jifrfid: ~,iJ~ f?1*~i9 ~ § Efl~::c- Jv 

r-:g~:ft ~ t- -c:®:l'C·~.:r.~:t-'Ymi.llit~~rot~ 'ttko ::c-Jv F:g~:ft~J:~ il?liJ$2!!!®2!!!~ 

® * '~ 7 7t ~ Jv ~ -* t Y A '*'*i*® ::r- .::r --1 Y ~-:g~tJ~~rot ~ ;tt, t~ lJ - r- 7 v- A 

~t'A t-:®:l'C·~.:r.~'Y:t-mi.llit~~IEA~~ 1 5o oc 5 H~tm,~-c.UJ!1t~ -ltt~o 2:? l

-c~rot~ ;hkiD't?f'--1 ;t- F~"i~ 9£7'C~~U1E007J~ f?t~~~9 ~ ~ 7 7t ~ Jv ~;t-tY 

A'*':l'C1*®~-r 1 - :h 7- ~~ J:. tJ q:t:R::g~iJ~~B-:J rf < l!fB t- -c t- '\f~o 

(0055) 

2: ? t- -c1~ i?;ht~ EIB*iJ~ID'tDJFitld:9£:l'C:7''4 ;t- r-®EBtJ~~ Bit'ffi.&~ 'ffl'B 

·~m~~~U/Et- ko -t-;h-t;h~ BBtJ~ (x = 0. 3 0 2 ~ y = 0. 2 8 0) ~ B 

it'i!& 8 0 8 0 K~ R a ('ffl'B'~:m~) = 8 7. 5 ~ - i&:ffi:ID!'*':l'Cff,~Jltt- v~Fit~ 

7FL-t~o ~k~ ID't'i1P4HJ:9. 51 m/w~SBmijb).[~;lb-:;.t~o ~b'~~fi(J~J\ 

M~ ~ l- -cit'ffi.& 2 5 oc 6 0 m Aimm~ it'ffi.& 2 5 oc 2 0 m Aimm~ it'ffi.& 6 0 oc 9 0 % 
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~ it tc :¥'V'G~-=f ~, ~~:¥'V'C~-=f ~ J.J~·t!_ 'J -1 ..:Y- ~ ffllt \ -c ~8\J ';:: ft~ ~ it tc -1 

Y-T- · !J- F~, Rtl~c:h''/:ti*J,;::3tJ:!lt~ittc::::r--r--r Y:7''1i~tt~, ~~::::r--r--r 

/ :7''1i~tt, :¥'V'C~-=f, J.J~·t!_ '7 -1 ..:Y -J!;z ~~ r:7 / I-- • !J - F ~ -1 / -T- · !J - r-
0)~' 7J: < ~ ~ ~:g~ ~ 1&:1Jl9 .o ::c-Jv F 1i~tt ~ , ~ if9 .o ¥e.7't ?t -1 7t- r- '""f db '? -c 

RU~c:¥'V'C~-=f0):¥'V'Cfin~~1t!lo/J*1Lil!lo/J¥J.J1*'""fdb IJ, li "Jffil~c::::r --r --r / :?'' 

1i~ttn~Rtl~c:¥'V'C~-=f-7J~ t? O):¥'V'G0)~'7J: < ~ B ~:g~~ n,&ljX L- Rtl~c:¥'V'C~-i'-7J~ t? 0)3'€. 

:7'CJ: IJ ~ ~~~:7'C~:¥'V'CT offJlnXO)~/J: 0 2 fl1m:l-_'lJ:.O)t !J r:7 .b.l:M$~ tttc -1 

";! I-- !J r:7 .A · 7 Jv ~ :::::.. r:7 .A ~1t!lo/J *'Eff7C1* ~ ifT 0 o 

(0016] 

( 1lf ffl] 



Vizio EX1002 Page 0269

::z~s:JIJI¥e.BYlO)ID\:~iii~J:, ID't*r ~, ID't*rn~ 6 0)7\:~~ J: '-:::> --cmn~~ n-rn 

J: !'J ~*~*'IJtU0)7\:~3'€.7G9 0'E!r7G!Io/JJ{ ~ ~tf~ 'lP0o 'E!r7G!Io/JJ{~J:, ~JJXO)~ 

~ 0 2 fiB ~.11:. 0) -1 ''/ t- !l r'J J;,. • 7 Jv ~ .::::. r'J J;,. ~1t!lo/J *'Eff7G1* ~ ffl P --c P 0 0 .:: 

:h~~ J: '-:::> 'l, PJT~O)ID\:~n~~M¥J: < ID'COJFi~~ID'C~iil ~ 9 0.:: ~ n~'"f ~ 0o 

HWt, -*-J.Ji*ID't*rn~ 61f{te ~ :h0ID't~-:Rn~-i-O)-*-J.J1*ID't*r~~~ J: '-:::> --c 
LKI8 0) AJ~n~ 6 B J~O)il!lttl'"f~0 ~ 9 0 ~, ~JJXO)~~ 0 2 ftD~_1J:.O)-{ ''/ t- !J 

r'J J;,. • 7 Jv ~ .::::. r'J J;,. ~1t!lo/J *'Eff7G1* 0) ~,~ '"f ~ 0 LKI 8 0) C ,~Bz tP D ,~ '"f !ttl ~ :h 

t~ ~4~l ~ ~~ ~ 0 if~ O)ID\:~ ~ ID'C ~ it 0 .:: ~ n~'"f ~ 0 0 ~~~He, 3'€.:7\:*r, 'E!r7G 

WO)*JiJJX;~-v ·~J:-i" 0)-=. ~ft 1z JW:JR ~it 0.:: ~ t~ J: '-:::> --c~Im~ it 0.:: ~ n~'"f ~ 0 0 

~~~~- ID't*rO)ID\:~-I 6-=> ~ ~'Eff7tw~t.m ~<JW:JR ~it 0.:: ~ t~ J: '-:::> --c a&!JX ~it 

PJT~O)ID't~*n~1~ 6:h0ID'C~iil~ 9 0.:: ~ n~'"f ~ 0o ~ k, 'E!r7G!Io/Jj{O)ID'[: 

~*~JW:JR ~it 0.:: ~ t~ J: '-:::> 'l R G B 0)3'f.7\:)J)t:5t~ r'E'JJTiett~131vt.::ID'C~i!l ~ ~ 

it Q .:: ~ i,)~'"f ~ Q 0 

(0 0 1 7] 

~ 6 t~, -1 ''/ t- !l r;).;,. · 7 Jv ~.::::. r; J;,.~1t!lo/J*'Eff7G1*rJ:, -:RIF.ffm r'E'JJTJ&r~ID'C 

OJFi~~ID't~iil ~ ~ --cftJffl9 0.:: ~ n~'"f ~ 0 0 ~ t~, ID't*rn~ 6 0):7\:J: !'J ~ J: 

!'J *~*1JtiH~¥e7G9 0'E!r7G!Io/J'!t ~~it 0.:: ~ r~ J: '-:::> --c, ~11$ J: < ID'CtiJFi~'"f ~ 0 

0 ~ t~, 3t~ ~ :hk7G~J:¥e7G+ ''/ 7n~ 61f{te ~ :h07GJ: !'J ~ *~*'IJtUt~ ~ '-:::> --c -v • 

0k5bt~, ID't+'Y -;/O)f'\/ F::¥-v ''/-;~ J: &J ~~J"~ < ID't*rr~a&!JX~nt~ < p 

0 -r 0) k 5b'E!r7twn~~15EFJ t~ID't ~ --c ID't*r'~Jtu~~loln~'? k ~ ~ --c ~ID't*rt~ 
ti,&!JX ~ :h 9~$ J: < ID'CtiJ FJ~ ~ ~ Q 0 

(0 0 1 8] 

(3'f.BJj O)'*ilt[0)]11~] 

::zls:JIJf¥eBYl~rJ:, ft ~< 0)'*!.\~0)*a*, tiJ:m7t:t~t~:8~t 07\::c-*;v::¥-n~ttt~Ef\Jr'E'.I 

v • L E D 7- ''/ 7n~ 6 O)ID\::7\: ~ 7 :;;t t- Jv ~ -* t /:A 'Eff7Gi*t~ J: '-:::>'leg(~~ it 0 

ID'C~iilt~:8P'l, ~~J£0)-*-J.J1*&tP'E!r7G1*~3W:JR9 0.:: ~ tc J: !'J r'E'J}T'f_&, *IF.f 

FJ.I 0){9!ffl B~t~ :8 ~t Q 7G~1J${fr T -?~ 9:h ~ ~11::. '"f ~ Q .:: ~ Bz tP?P:@ ~ !') 0) r'E'J v •¥€. 

:7\:~iiln~IDJVt'"f~ 0.:: ~ ~ J!te ~::zls:D3'f.BJj~JJX;9t~~ '-:::> t~o 

(0019] 
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J:Wt>~ ::zls:Ji(J[~BJ:jO)ID'[;~(ii~Ctt}P 6ftG 7 :;t }-- Jv~ .:t-t / ;;t,.~7'G1*~ l, c~'i~ 

1. iflft7'G'f4.~c-Bftt cPG 2: ~ 7J~~<K'2: ftGo 4~~c~ ;fl ,q ~ra:,:r..:t-Jv~-7'GiJ~9~M 

'2: ftG mit-t B 7'G~ ~~iJ~ 6~B~fmiflft;Z G&.-~B ~Go ~ f-=~ ID't?t~ :;t- F ~ L, c 

ltffl9 G~il~ -*"iJi*ID't*-=f~ ~~O)~'J"~:t~iJ~ 6~!1i1RM'2: ftG tc~'c (E e) 

= 3W · c m-Zt-jJ::Jc't&$~!Ji9~M~!IiBnc'tifJMJtG&.'~iJ~~Go 2. ID't*-=f~ 

O)~JE~~f1Jffl9 G tc~*)1--¥l'"f~:t~ < ~~-*ID't~ ~~O)tiJfJB'C'"ftl:fr¥J: < ID't9 

G-::: ~0 3. ~JE~~~ML, -ci@~*&rr$~-*0)7'G~ ~~7J~ra:,~'fJ3nciD'ttiJF!I§~-:: 

~ o 4. )1--fi~~:tiff--?ID'C*-=fJ!If'fj'cJ!Iic!il~ ftG tc~iffi'r.&4~·f4.7J~~Yf'"f~ G-::: ~ 

o 5. ~fftiliJ~*JiJJX;J:t~P~J:i@~*--?$~*~ ~~ 0)~7'[;1*0)~JEill:t'"f~~~f\Hc3(Jt 

6tLG-::: ~ 0 6. ID't~!iiO)fJJffl~:tiUcM)~ ciflftf~·f4.7J~~G-::: ~ ~ ~~0)4~~~if 

9 G (: ~ iJ~:sj<~ 6 ftGo 

(0020] 

___!:_~c0)*1t~mtc9't 0) ~ 1_., -c::z~s:mt:«~BJ:I~:t~ ID't*-=f~ 1_., -ciD'tnHcra:,:r..:t-;v 

~- /'\ / F ~ -v "/ 7 ~if9 G ~1t!lo/J*1t-E1!1o/1-*"iJ1**-=f ~ ~ 7 :;t 1-- Jv ~ .:?- t / ;;t,. 

~7'61*~ t_., -c*JiiJXO)~~ G 2 ftBt-j___I:_O) 7 :;t r- Jv ~ .:t-t / ;;t,.~7'G1*7J~~ t lJ r7 J.;,. 

'"f#$ '2: ft tc ~ ''/ r- I} r'J).;,. • 7 Jv ~ .::::.. r'J).;,. ~1t!lo/J *~7G1* ~mIt\ G 0 2: ft 'c J: t) 

::zls:JilJ[~BJ:I':t~ ~7'6*-=fO)~mif¥~ ~~c J:-=> -c ID't*-=fiJ~ 61R:±l '2: ftGID'C~~ 

iJ~Pff~fl!!iJ~ 6 9tttc ~ t_., -c 't 2 ftBt-j___I:_0)~7'G1*~fftilifrJ'2: it G-::: ~ ~c J:-::> -crlf~ 

O)~fftfl~t~-:> fciD't~iil~ '"f ~Go J: tJ J:!i*lfJ~c':t~ t I} r7 A '"f#$'2: ftfc~ "/ 

1-- I} r'J A · 7 Jv ~ .::::.. r'J A J!lilt1t!lo/J *~7'G1* ~ l, -c ( R e x S m 1 - x) 3 (A 1 y G a 1 -

y) 5 0 1 2 : c e ~mIt\ G 0 ( 1!__1_ 1_., ~ 0 < X < 1 ~ 0 < y < 1 ~ R e ':t~ y ~ G d 

~ La iJ~ 6~:JR'2: ftG~'~ < ~ 't~f_l'"f~Go ) 2: ft~C J: tJ ID't*-=fiJ~ 61f{:±l '2: 

tttc tiJ:tJB't:t~~c;f;tt G ra:,:r..:t-;v~ -7'G~~B~fmJ!If'fj'"fra:,~'f&~c9~M L, tc~il--?::)1-.. 

fi~:ti.O){tfflT~c;f;lt ~ -c 't ID'[;~0)~9tt~ID't~'f&O)ill; TiJ~:f.i~c ~,~ 1t ~ra:,n 

Bt'CPJf~O)ID'[;IJX;:)t~if9 GID'C~!il ~ 9 G 2: ~ iJ~'"f ~ G B O)'"f~ Go 

(0021] 

t-jT~ !!i*lfJ~ID'C~!iiO)~{ytj ~ L, c~ + "/ 7 ?t ~ 7L ED ~LKI1 ~c~9o + 
"/ 7 ?t ~ 7 L ED O)g fti*J 'c~1t::1J I} r'J J.;,.*-*"iJi*~ ffl lt ~ tc LED+"/ 7 1 0 2 

~:r.~q::.~tttJ~~~~fflPci!!!I):E'2:itc~Go LED+,'/71 0 2~-J:~ 4 7 0 n 
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m 0) I n o . 4 G a o . 6 N -*"i¥1*ID'tfi ~ if9 G ¥67C*-=f ~ Jfp, 'k o ¥67C*-=f ~J:, -l;J-

7 7 -1 7 £~JXJ:J<: N 2I!li¥~·~ ~ tf9 G ~1t::lJ lJ t7 -A-*"i¥1:f'""f db G :=r / ~ !7 1--!i, 

P 2I!li¥~·~ ~tr9 G ~1t::lJ lJ t7 -A 7 Jv ~:::::.. t7 -A-*"i¥1*'""f db G !7 7 "/ ~'fi, P 2I!li¥ 

~~~~tf9 G~1t::JJ lJ t7 -A-*"i¥1:f'""fdb G ::1:/ ~ !7 f--fi ~ID$:~ '"ltfco N2I!li¥~'~ 

~ tf9 G :=r / ~ !7 1--!i ~ P 2I!li¥~·~ ~ tf9 0 !7 7 '>' F 1i ~ 0) fYH<= )1j[ ~ *'1 3 n m '""f 

db !J, J:}i~J;.-=f#JStl§)Q~ ~ :hG / / F-:1 I n G aN 0)$·~1i~ID$:~ -lttco 

CIJ:i>, -lT7 7 -17£:WJ:::J<=~J:, i&i.'ffi. '""f~1t:JJ lJ t7 -A-*"i¥1*~ID$:~ '"lt/'\ "/ 7 7 

fi ~ ~ 1f-'l db Go ) .:: 0) J: 7/J:¥67'C*-=f 1 0 2 O)~fjR~ g{:f,C:~~t l?;hf-:~~fjR 

1 o 5 ~ ~i¥~~ 7-1--\7- '""fdb G~¥l1 o 3 '""f..Z.:h-r:h~tfH<=fflMC~ 1t-c db G 

o ~~*0) 7 ;t 1-- Jv ~ -* t /A 'E!r:7't1* ~ L, -c Y 3 A 1 50 1 2 : C e 'E!r:7't1*~ ~ k# 

~*0) 7 ;t 1-- Jv ~ -* t /A 'E!r:7't1* ~ l, 'l ( Y o . 8 G d o . 2 ) 3 A 1 5 0 1 2 : C e 'E!r:7't 

1*:~ 7 !7 l) Jvfftf.llj$ '<=i.l.t-3-7tFr&~ '"lttc 't 0) ~¥67C*-=f'""fdb G LED+'>' 7, i¥~ 

~~ 7 -1-v-~J: ~·~51--1}~JIG:h~J: ~·n· 1?1*~19 .o ::c-Jv F1}~~t 1 o 1 ~ 1__, -c~~,c:o! 

1tiDnX;~ 1t Go .:: 0) J: 71J:¥67'C~rnnc:~:i]~~~~ 1t G.::~'<: J: '? 'l LED+'>' 

7~¥67'C~ 1t Go LED+'>' 77J• I? O)w~*0)¥67G ~, -i- 0)¥67'G'<= J: '? -c JjJ1JtQ~ 
.tt..z-.tt-r:ht%~iJ3n<=¥67'CDJF!~tJ: 2 ff!~.L--J___I:::_O) 7 ;1- r. Jv ~-* t / A'E!r:7't1*7J• t? 0)-}£ 

:7't:7't ~ O)i.l.t~'c: J: !J 8~*/J: ~·n~¥67'CDJF!~~J:¥67'C~iil O)~{YU'""f db G¥67'G:~~'-1 :%-

~, ~ 9 G .:: ~ iJ~'""f ~ Go ~ k, .:: 0) J: 7 '<: ID$: ~ :h k ¥67'C ?f' -1 :%- F ~J:, 'E!r:7't1* 

iJ~~tr~ :h/J: P¥67'G?f'-1 :%- F t<:i>P 'lli!1ft¥67'CB~~H<=Y! I? :h0¥67'Cr\~- /iJ~IJ: 

Po LED+'>' 7 0)¥67'C[Iij~l:f\'<:ID$:~ :htc~tjRIJ: ~·n~~,<: 1J: .Q.:: ~ '<: J: '?'liD$: 

~ :h G ¥67'Cf~ ~ - / ~J:, 'E!r:7't!lo/Jjf O)Fr&t!LIJ: ~· tc: J: '? -c ~~ 'c: ~ :h Go ..z- 0) t-: fh J: 

!J ~~¥67'CiJ~tiJF!~IJ:¥67'C?f'-1 :%- ~- ~ 't /J:.Qo 1---JT, 2js;:)lJ{-}EB}'jO)f'l§)lX;j}~~tt<=-=>P 

'l~$Jltt9 Go 

(0022] 

C 7 ;t r. Jv ~ -* t /A 'E!r:7't1*) 

2js;:JlJ{-}EBJ=j t<: Jt1 It' I? :h G 7 ;t 1-- Jv ~ -* t /:A 'E!r:7't1:f ~ L, 'l ~J:, -*-i¥1:f¥67C*-=f7J• 

t?¥67'G~ :ht-:tiJm76--?~51--¥l'""fm1JtQ~ :h -c¥67'G9 G 7 ;t 1-- Jv ~ -*t / A'E!r:7't1*~ 
It\ 7 o ~~~He: 2js;:JlJ{-}EBJ=] ~<:;Bit' -c f'i, 7 ;t 1-- Jv ~ -* t /A 'E!r:7't1*:7J~ifl[nX; 0)~/J: G 2 ff! 

~1-J___I:::_ 0) t lJ t7 -A '""f1im ~ :h t-: -1 '>' 1-- lJ t7 -A • 7 Jv ~ :::::.. t7 -A ~1t!lo/J *'E!r7t1* ~ fiJ 
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ffl9 Go ¥67'Gfi~<=~1t4o/1*1~!fPIF¥i¥1*~ fflv ~t-=¥67'6*-=FiJ~ 6¥67'6 L, tcw~*O) 

7t~, w~~n&!JX~'"l±'GfclSb~:Y-1-fJ7-iJ~~~l:db~7;t ~)v~ ;f-t/A 

~7C#:iJ~6¥67'69 G~~*&~$~*0)7t~, ~-v~~J:, ~E*0)7C"""fi!b-:::> -c J: t:J 

~~*&~J: t:J$~*0)7t~~lE~*~~'"lt~ ~Pff~0)8~*¥67C~*~~1r7 ~ 

~ iJ~l: ~Go ¥67'C~!m'.~J:~ O)~Ef:;~~JI:Q~ ~ '"lt G tc iS!)~C 7 ;t ~ Jv ~ ;f-t :/ A~7C#: 

O)~#=-?T\Jv7 ~::c~:t-~lfi"JJI'J, 7 7!) Jv*MJJI'J~P~J:~!) ::r- :/lfi"JJI'JiJ: ~~O)~f£ 

1MJJI'J-?~1tfl*, ~1t7 Jv~.::::. t7 J.;,.iJ: ~~0)~~4o/J$tc~if~ '"lt G ~ ~ iJ~iff~ L, -v ~ 

o ~ 0) J: 7 tc 7 ;t ~ Jv ~ ;f- t :/A ~7C#:iJ~~if ~ ;h tc t 0) tJ:, L E D 7- '>' '"/ iJ~ 6 

0)7tiJ~~9 Gf¥&tc~ <~rot~ '"lttc F ''/ ~ tf\0) t 0)-?fitf\t 0)/J: ~~m~tcr,t t 

""Cff! f7 fflv~G ~ ~ iJ~l:~ Go 7 ;t ~Jv~ ;f-t :/ A~7C#:~*MJJI'J7J: ~~ ~ O)Jt$-?~ 

:ffl, Jttll!-=.~flf7~~9G ~ ~&~¥67C*-=f0)~7C~&:-:R~~:JR9G ~ ~ tcJ: t:J 8 

~~~lSbmi:j<~iJ: ~~if~O)~~~t~1tt~ '"lt~ ~ ~ iJ~l: ~Go 

(0023) 

~ tc, 7 ::t ~ Jv ~ ;f- t :/A ~7t#=O)nffl~ft f7 ~;t G ~ ~ tc J:-:::> ""CffiMf'*'l1: O)~§i 

-v ~¥67'G~!m'.7J: ~~f£ f7 O)t~·l1: ~t~tc '"lt G ~ ~ iJ~l: ~ G 0 ~ 0) J: 7 7J:7t:ffl~J: 7 ::t ~ Jv 

~ ;f-t :/ A~7C#:~~if9 G1'i~:f:t, ~mtiffii&, ;ft!f&-?7 ::t ~Jv~ ;f-t :/ A~7C#: 

O)~tf\, ;tJt.&n:ffliJ: ~~ ~ ~~ ~ '"lt G ~ ~ tc J: -:::> -c f£ 1( ~~ ~ '"lt G ~ ~ n~l: ~ G 0 

L, tciJ~-:::> -c, fJ!ffl:~dtf:iJ: ~~tc J: t:J ~7t#=O)nffl~&~, f£ f7~:JR9 G ~ ~ iJ~l: ~ 

Go ~ tc, 2 ff!~~jJ:.0)~7C#:~ .Z.:h-T:h¥67'6*-=FiJ~ 6 0) A.!ft7C~c~iL, -croncJ!'i£: 

1m'.~ '"lt G ~ ~ tc J: -:::> -c 3c1J$ J: < ¥67'6 tiJ fil§iJ:¥67'6~ 1m'. ~ 9 G ~ ~ iJ~l: ~ Go .!W 't, 

&Jft1'i~:f:t~if9 G~7C*-=f J::Jc~J:, -:R~-:R1JtUtcn&!JX~-:RiJ~i!b t:J -:R~-:R~<=¥67'CtiJfil§ 

7J:~7C#:iJ~~if~;htc~~~1'i~:f:t~, .Z.;hJ: t:J t-:R~-:R~Hcn,&!JX~-:RiJ~i!b t:J J: t:J 

-:R~-:Rt<=¥67'CtiJfii§7J:~~~1'i~:;f:t ~ ~ff]jiJ: ~~~ '"l±'G ~ ~ l:&.!ft7C~if3c:!Jfljffl9 G 

~ ~ lJ~"""f~ Go 

(0024) 

::zls:JIJ{~BJj0)7;t ~Jv~ ;f-t/A~7ti*~~ffl9G ~, 1&-!ft~,ij&~ l,""C (E e) 

= 3 W · c m- 2 ~j_l:_ 1 0 W · c m- 2 ~JT 0) L E D-7- ''/ '"/ ~ :ffl9 G~PtJ::ili:ffl L, -c 

J!'i£:(!1 ~ ;hfc~t:ft<:;8P""( t rm:'i:IJ$~<=+7t7J:ffiM7C•f1: ~if9 G¥67'6~(!1 ~ 9 G ~ ~ iJ~ 

"""f~Go 
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(0025) 

*llJt3"eBJj ~;: Jt1 P 6ft .Q t !) r7 A '""C'{t$ ~ ft t.: -1 ''/ f-. !) r7 A · 7 Jv ~ .::::. r7 A ~1t 

4o/J*~7tft'""f~.Q~~#dJ~¥€.7'foJtJ~IJ: Y A G*~:l'tf*'""t'f'i~ j:J-* ''/ J--.;t'I§]QO)f.: 

rt>~ ~~~ :7'6&~:;1<:5}~;:~~ < ~ LKI4 (A) O)*~lO)'fJUO)frD < Jjj1J~A~:7 f-. JvO) t::

:7 iJ~ 4 5 0 n m1tJliJ;: ~it .Q.:: ~ iJ~'""C' ~ .Q o ~ t.:~ 3"e7t l::- :7 t LKI4 (B) 0)~ 

~lO)fYljO)frD < 5 1 0 n mMJliJ;:~ I) 7 0 0 n m ~ '""f1/i!i~ i=JI < /'o- f''iJ:3'€.7tA~ 

:7 f-. Jv ~t~-=> o ~ jj ~ t !) r7 A '""f1t$ ~ tl t.: -1 ''/ f-. !) r7 A · 7 Jv ~ .::::. r7 A ~1t4o/J 

*~:l'tf*'""t'~ .Q~~*iJ~3'€.:7'ttiJtJ~IJ: Y A G*~:l'tf*'""t' t ~ fJ-* "/ J-.;f'/§)Q'""C' ~I) 

~~~ :7't.&~:<k:5t~;:~~ < ~ LKI4 (A) O)~~lO)fYljO)fro < m1J~A~:7 r- JvO) e=- :7 iJ~ 

4 5 0 n m1t:llfJ;: ~it .Q.:: ~ iJ~'""C' ~ .Q o ~ f-=~ 3"e7t l::- :7 t LKI4 (B) O)~~lO) 

fYIJ O)frD < 6 0 0 n m1t:llfJ;: ~I) 7 5 0 n m ~ '""f1/i!i~ i=JI < :lo- f''iJ:3'€.7tA ~ :7 f-. 

Jv~t~-=>o 

(0026) 

fJ-* ''/ J-.;f~~f~-::;> f.:Y AG*~:J'tf*O)i11[}J)t0)1*J~ A 1 O)~~~~G a '""fill~ 

9 .Q.:: ~ '""f3'€.:7't~~iJ~1&~~1WU~;: ~ 7 f-. 1..-~ ~ t.:il1[}J)t0) Y 0)~~~~ G d &~ / ;z 

f'i L a '""fi!l~9 .Q.:: ~ '""t'~ 3'€.:7't~~iJ~~~~1WU""-~7 f-. 9 0o A 1 0)0 a .A..O)i!f 

~f'i~ 3'€.7t~1P¥ ~ 3'€.7t~~ ~~JilL- -c G a : A 1 = 1 : 1 n~ 6 4 : 6 iJ~ttf ~ L- P 

o [OJ:;f§JH;:~ Y 0)~~~~ G d ,&~ / ;zrJ: La ci!l~9 .Q.:: ~ r'i~ Y : G d ,&~ / ;z 

fJ:La=9: 17J~61: 9'""t'~IJ~ J:l)ttf~t-<r'i~ Y: Gd,&~/;zrJ:La= 

1 : 4 n~ t? 2 : 3 -c-~ 0., rnr~n~ 2 ~*~-c- r:t~ ~~:5tn~* ~ < ~~JVt:5tn~:}

~J: < ~J: 0 0 ~ t-=~ s ~1--JJ::. -c-r:t~ ~c7J.JVt:5ttJ~:f1t.:t 0 t O)O)J'r"f&n~~Mn;:~ T9 0 

(0027) 

.:: 0) J: 7 iJ: 7 ;;t f-. Jv ~ * t /A ~:l'tftr'i~ Y ~ G d ~ c e ~ L a~ A 1 ~ s m 

,& ~ G a 0) l*t-l ~ L- 'l ~1t4o/J ~ ;z f'i rm ilia '""C':@~ ~;: ~1t4o/J ~;: iJ: .Q 1t3-4o/J ~ 19!Jt1 L- ~ 

-t-nt? ~1t~J;.llffiJ1t'""f+:5t~;:~Ef:.-il L- -c )]{~~i~.Q., ;zr:t~ Y ~ G d ~ C e ~ La 

~ s mO)~±~Il7c*~1t~J;.llffiJ1t'""f~~;:lliJW 1..- t.:lliM~~~~-c-~1tL- f.: t 0) ~ 

~}J)t 1..- 'l i~ 6 ft .Q ~1t~1t4o/J ~ ~ ~1t 7 Jv ~ .::::. r7 A~ ~1t7J !) r7 A ~ ~ ~Ef:.it L- 'l 

~Ef:.it)]{f-f~i~.Q., .:: fl,~;: 7 7 "/ :7 A~ L- 'l 7 ''/ 1t7 /.::C.:::. r7 A~O) 7 ''/ 1t4o/J~il!i 
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--=.~H:.-3- L- -rtittftiJ~cgfilsb, ~~q:r 1 3 5 o'"'"' 1 4 5 o 0 c O)iffi'r.&il!l!ll .. c' 2'"'"' 5 B~fm 

~$: L- --c ~nX:.Po :a:-~, [A:~c~$:o0o :a:-i<q:t 1:;:r--Jv ~ Jv L- --c, ~w, :5tl1'4fL ![ii~, 

~i~~cafil:a:-:tm--r := ~ '""fi~G := ~ ~~"<: ~ G 0 

(0028) 

mnX:O)W~G2~-0~0)t0~Al:Mm~hk~o/~0~A·Y~~~~A 

~1t!W *'Eff7tf*r:t, ~H:.-3- ~ it --c m v \ --c -t ~ v \ L-, .::c h .:?C h1!R v L- --c J!liciil ~ it --c -t 
~t- \0 'Eff7t1*:a:- -t-h.:?Ch1!Rv L- -rJ!Iiciil ~it G~-3-, ID\:*r~\ t>7'C:a:- J: !J ~7S(7S( 

ffi:if{Ul: n,&!JXID\: L-~Tv \'Eff7'tf*, -t- h J: !J 't ffi:~S(ffi:if{Ul: n,&!JXID\: L-~Tv \'Eff7't1* 

O)/II~HcJ!Iiciil~itG2: ~~~w~ L-Po :=htcJ:-:::>-r~1r¥J: < n,&!JX&ZfiD\:~itG2: 
~ ~~'""f~ Go 

(0029) 

CID\:*r 1 o 2, 2 o 2, 3 o 2) 

::zjs:JIJ{¥'eBJj~cJt}P bhGID\:*r~ fJ:, mnX:O)W~G 2fi.!-_j~O)t 0 ~A 1:# 

m~ ht~ ~ ''/ ~ 0 ~A · 7 Jv ~ ~ ~ A~1t!lo/J*'Eff7Cf*:a:- .::Ch.:?Ch~:lr$~ < JjJ11J!:Ql: 

~G~1t!lo/1*1t-3-!lo/J*-iJf*~~~~ji;hGo ID\:*rl:dbG L E D-1-''/ :lfJ:, MO 

CVD$~tcJ: !J£~J:X~tcA 1 N, InN, G aN, I nG aN~ I nG a A 1 

N~O)*-J.Jf*:a:-ID\:fi ~ L- -c~nX;~ it G :=~~~"<:~Go *-iJf*O)tlm~ L- --cr:t, 

M I S f*-3-, P I Nffl-3-~ P Nffl-3-~ ~~:a:-:ffT G ~::ctlm, -"''7- ot$}]Qdb G PrJ: 

!l/'lv-"''7-t::I~$;0) 't O)~~~~j b hGo ~f.::, -*"iJf*~JS'f4.Ji:a:- -=.r~11*~~:1::.9 G 

~JJtrc~nX;~ itt-=•~ -=.r#JStlm~:$£-=.r#JStlm~ --r 0::: ~ -t 1: ~Go *

J.Jf*fiO)~tf1, tlm~-t-O)~Ef:.~&~c J:-:::> --ciD\:7S(ffi::a:-ft ~<~fRT G::: ~ ~~"<: ~ G 

~~, 7 ::;t ~ Jv ~ -* t Y A 'Eff7't!lo/11t :a:-~11:¥ J: < m11J!:Q ~ it G t.:: l5b tc 7 ::;t ~ Jv ~ -* t Y 

A 'Eff7t!W1t 0) ¥e.7t7S( * J: !J -t ~ PID\:7S( * ~ ID\: --r G ::: ~ ~~w ~ L- p 0 

(0030) 

-*"iJf*£~J:XtcfJ:--IT7 7 ~ ..Y, A 1:: ;f-Jv, S i C, S i, Z n 0, G a N~O)~;t 

f1~~w~rcm t- \ t; hG 0 *fi~'f4.0)~t- \~1t!lo/1*1t-3-!W*-iJi*~~nX:~ it G k l5b rc 

fJ:--IT77~..Y£~J:X:a:-Jt}PG2: ~~~frt~ L-Po 2:0)--!T77~..Y£~~tcG aN, A 

1 N~O)/'\ ''/ 7 7-Ji :a:-~nX;L- -i"O) ~tc P Nffl-3-:a:-:ffT G~1t!lo/J*1t-3-!lo/J*-iJf* 

:a:-~nX; ~it G 2: ~~~"<:~Go ~1t1J 0 ~ A*-*"iJf*fJ:, /f*rt!.!W :a:- F- :1 L- ~ v \if\ 
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@'"f N2!YJ.Jm·l1:~~9 o 3£7't~1J-$~ [OJJ:. ~it 0 t:J:. ~~PJf~O) N2!'1~1t.:11' U t7 .b.¥-iJ 

#:~~p)(;~it0~-El~J:, N2!Y F-/\/ ~ ~ 1...---c S i, G e, S e, T e, C~~ 

@1iiJA 9 0 2: ~ ti~lff~ 1...- v "o ~1J, P2!'1~1t.:fJ U t7 .b.¥-J.¥1*~~$<;~ it 0~-El 

~J:, P 2!'1 P'- /\ / F '"f db 0 Z n , M g , B e , C a , S r , B a ~ ~ F- :1 ~ it 

0o ~1t.:1J U t7 .b.-*1~!1o//¥-JJl1*r'i, P 2!'1 P'-/\/ ~ ~ P'- :1 1...- t.= t-::~t'"f~'i P 2!'1 

1t. 1...- rc < v "t.= lsb P 2!'1 F-/\ / ~ J.J A 1~ rc, w ~-= J: 0 1Jo~?t i&m-=f*lYijJt-t, :17 :A' 

'"'< Yij,!Jt~rc J: ~ 7.::::.-Jv9 0 2: ~ '"f P 2!'11t. ~it 0 2: ~ iO~Iff ~ 1...- P 0 :.r.. ''/ + / !f'l:i:. 

~~ ~-= J: ~ P 2!'1¥-J.¥1* & ~ N 2!'1¥-J.¥#=0)~ :tOO~~$<;~ itt.= 1~- ¥-J.Jf*fi J:. rc 7-/\ 

"/!I U /:7''$~ffig;g~if$'/J:. ~~~tf)P-cji]f~O)~l*:O);frm;f:i~~p)(;~it0o 

(0031) 

~rc, ~$<;~ ttt.=¥-J.J#=r'J :.r../'-~~ ?f'-1-v::c / F~O)lJ:J'G~::ff9 0 :1' v- P' 

iO~@J!i 9 0 ?f' -1 Y / :7'' Y - rc J: ~ @. * 7 Jv n "/ ~ 9 0 iO~, )OJ: lJ :J'G~Iil J: ~ t> It:: v-. 

~;O)m~~l]~~A.,t-::1~ (/'-7fl''/ ~), ?1-:1J,cJ:'?-r¥-J.¥1*t7:.r../'-~mi0o 

db 0 v "~:t, :JtltffijO) ?t'--r-v::c / F~tiO~tt~@.fii::~Hmmn9 0 A 7 7-1/\- ~-= J: ~ ¥-J.¥1* 

t7 :.r../,_ rc:t:ilsb-rfiiffitt -.A 7 7-1 :f7 -1 / C*-!fiil) ~1§1Jxr:t~fi E:Pil\rc ijl v "f-=~-

51-:1J rc J: '? -c t7 :.r../'- ~ml ~ ¥-J.¥1* t7 :.r../'- iO~ t; + ''/ :Ilk~-= tJ "/ ~ 9 0 0 2: 0) J: 

7 rc 1...- -r~1t.:1J u t7 .A-*1~!1o//¥-J.J#:'"f db 03£:7'C~-=f~~$t~ it 0 2: ~ iO~'"f ~ 0 

(0032] 

::zls:JIJf¥€.BY:I0)3£:7'C~iilrc.:i3P-c 8-€!.-*~3£:7'C~ it 0~-Elr:t, 7 ;t ~ Jv ~ :.?- --e /A 

'Eff7'61*~ O)~Ef:.-@.~~~ML -r¥e7't~-=f0)3::.3£:7'C~*r'i4 0 0 n m.L--JJ::. 53 0 n m 

t--::ffpg ~cdb 0 2: ~ iO~Iff~ L <, 4 2 o n m.L--JJ:. 4 9 o n m.L--JTP3 rc db 0 2: ~ iO~ J: 

~ Iff~ L v -. o L E D + ''/ :1 ~ 7 ;t ~ Jv ~ :.7- t /A 'Eff7'6#= ~ 0)~1J-$ ~ -t-tL .7C tL J: ~ 

loJJ:. ~it 0 t-= lsbrc r:t, 4 5 o n m.L--JJ:. 4 7 5 n m.L--JTP3 rc db 0 2: ~ iO~~ t; rclff~ 

L Po 2: 0) J: 7 'l:i:.3£:7'C~-=t-r:t, Jii-@.•[1: 1::::"-!?~*~f~-:> ~ P'? -c 't> db0f¥BtO)A 

X.. !7 ~ Jv~/il~f~-:> k lsb~-@.•[1:0)f,:DP3£:7'C~iif ~~$(;~it 0 2: ~ iO~'"f ~ 0o 

(0033] 

cJ.Jm·I1:?-1.Y-1o3, 303) 

J.Jm·l1: ry --r-v- ~ L -c r:t, 3'€.7't~-=t- 1 o 2, 3 o 2 O)m:f:i ~ 0) ::t-- ~ ''/ 7 ·11:, 
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~~Ef\Jff~[±, ~ ~J.J·r±& V'~?!~JJi'f±iJ~ J: v ~ 't 0) iJ~<K6'0 i? :h Q 0 ~?!~J.J& ~ 1_, 

'"( ~i 0 . 0 1 c a 1 / c m 2 / c m/OC 1-:Jl:.iJ~ttf ~ 1_, < , J: ~ ttf ~ 1_, < ~i 0 . 5 

c a 1 / c m 2/ c m/OC!-:JJ:.~(ib.Qo ~ t:::., ff*'f±id: ~~~1!JJlll, '"lJJi~'f± '7 -1 

.Y-OJrnt:f.£~i, ttf~ l- < ~i, <I> 1 0 1-1 m!-:JJ:., <I> 4 5 1-1 m!-:JT~db0o 2:0JJ:? 

id:J.J~·r± '7 --1-¥- ~ L- -c J:! f*Ef\J tc ri, c&, filJ, E3 c&, 7 Jv ~ .::::.. 1J .P.~OJc&~Bz V' 

.Z.;h i; OJ~c&~ ffl V ~tc:JJi~'f± 'J --{-\7 -iJ~t¥~1' i; :h.Qo (: 0) J: ") IJ:J.J~•[± 'J --{-\7-

~i, ~LED7-,y:10J~;fi~, --1/-T- · !)- F3 0 6&V'~!J/~ · !J-1''3 

o 5 7J: ~~ ~, ~ '7 --1-¥ -Jt{ /7 --r / ::?''~~rc J: '? -c:@~ rcWMC~ it 0-::: ~ iJ~~ ~ 

Qo 

(0034) 

(~!J/ ~ · !J- F3 o 5) 

~ ~J / ~ . u - F 3 o 5 ~ L- -c ~i, ¥E:l't*-=t- 3 o 2 ~~eli~~ it 0 -t 0) ~db ~ , 

!l--1 Jt{/ F~~id: ~~~¥E:l'C*-=f~;lb.Q L E D7- '>' :13 0 2 ~fjl{~T 0 OJrc+:5t~J: 

:::k~~iJ~;ib;h~"!~Po ~k, LED7-,y:1~1~J&:~l!ll-~rJ/ ~ · !)- F~LE 

D7- '>' :10J~im~ffi~ l- '"l:f!JfflT .Q~~t-::8-v~-cri, +7t~J:~~J.J·r±~ ;t{/7 

--f/~'J--{-\7-~~0)ff~[±~<K6'bi;;h.Qo ~f,:, ~rJ/~·!J-FJ::.OJ~o/:1 

pgrc L E D7- o/ :t~~ci!IT 0 ~~r-=~761*~ P31i~rcYE:t!l!~ it.Q~~~i, Jlitf L- -c 
~cl!l ~ itt:::.5JU OJ¥E:l't!i'--1 /t- f''iJ~ i? OJ7Crc J: ~ ~ffJ?L~~T 0-::: ~ ~ ~11:. ~it 0-::: 

~lJ~~~Qo 

(0035) 

L E D 7- '>' :13 0 2 ~ ~ 1J / ~ • !) - f'' 3 0 5 OJ~ o/ :1 ~ OJtfl!f~i~~J!1L'f±*ft 

J.l~id: ~~ ~-= J: '? -c fr? 2: ~ iJ~~ ~ Q 0 $! f*Ef\J rc ~i, :c ~ =\=-~mm~, 7 7 !) Jv*f'tJJ~~ 

-1 ~ FmJJ~id: ~iJ~i¥~1' i? :h0o ~ t:::., 7 .:r.- A !f'ry /LED 7- '>':tid: ~~r.: J: ~ ~ 

1J / ~ · !J- F ~Wl!f~ it.Q ~ ~r-=~5?\Ef\JrcWMC~ it.Q t-:6brc~iA g~-A~, 

~ -;t{/~-A~' c&~/'\/::f~~fflv~.Q ~ ~ iJ~~~ 0o 

(0036) 

~ i? ~c, ¥E:7'C 5' -1 /t- {'' OJ7[;:fi J ffl ~1P$ ~ [ti] 1:. ~ it 0 t:::. 6'6 'c L E D 7- o/ :1 3 0 2 

iJ~~C.!il~ :h0 ~IJ / ~ · !J- FOJ*OO~~OOtk~ l-, *OO'cBZt-t~ti~~t~t:::.it-c 

't~Po 2:0J~OJ*00;ftll~~i, 0. 1 S!-.:Jl:.O. 8 S!-:JTiJ~ttf~ l-Po ~k, 
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-yry-y I--· !J- FO)J:'Lf:;is:EFJIJ:~:J:1M1U:: L'""C~"i3 o o 1-1 n- c m.L--JTiJ~W~ L < 

, J:!Jtcf~L<~J:, 31-!Q-cm.f-.-JT'"""f~~o 

(0037] 

~ t::., '"Yi';J /I-- · !} - FJ:::.~c~~O) L E D"f- '>' 7~fl!i19 ~:l~lE!~J:, L E D"f

'>' 77J"- G O)~~J;_;Q~~< IJ:~ f::.llb~~fuJ.f.BtiJ~J: P2: ~ iJ~<Kllb Gt'16o J:!f*E(\J~C~"i 

, 0 . 0 1 c a 1 / c m 2 / c m/OC .f_.-j___I:_;Q~tcf ~ L < , J: !) W ~ L < ~J: 0 . 5 c 

al/cm2/cm/~UJ:::.'"""f~6o 2:tl,i;O)*~~-k9~~~L'""(~, ~ 

JilJ, i~A. !J ~IUJ, ~A !J JilJ, ~ !17-1 A'/'\ !I- -yft~~7 ~ '>' 7~7J~!¥~1'Gt'16o 

(0038] 

(-1/-:J--· !J-F306) 

-1 /-:J-- · u- F 3 o 6 ~ L -crJ:, '"? r7 Yr. · u- ~- 3 o 5 J:::.~cl!§c!il~ ttt::. L 

ED+'>' 7 ~W~~ t'LkJ.f.m•P=t 17 -1'--¥- ~ O)W~~CKI6 t> O)'"""f~6o '"? r7 /I-- · 

!} - FJ:Jc~~O) L E D"f- '>' 7 3 0 2 ~~~tt::.~il~J:, :frJ.f.m'P=I: 17 -1'--¥-[0J±;Q~ 

Wfti9!L ~C < P:f'/§}J)t~ 9 6 2: ~ iJ~tcf~ L Po 

(0039] 

J:! f*EFJ ~c rJ:, -y r7 / r. · !J - ~- 3 o 5 iJ"- t? llltt 6 ~citE'? -c, -1 / -r- · !J - ~-

3 0 6 0) ry -1--¥-~/-:f'-{ / ~~l~ it 6i'tjffl[ijO)(ijfj!t~*~ < 9 ~~p~J:, '"? i'_7 / r. 
· !J- ~-iJ"' G lllt16 ~citE'? -ci'tifOOOO)ra;, ~ ~ rm < ~it 6-:::: ~ IJ: ~·tc J: '? '""(""? r7 / r. 
· !J - ~- n"' G J: !J llltt k -1 / -r- · !J - ~- ~ W~ ~ it 6 J.Jm·P=t ry -1--¥- O)Wftl9! ~ 

IW <:- -:::: ~ iJ~'"""f ~ 6 o 

(0040] 

~ t::., J.f.m'P=I: 17 -1'--¥- ~ O)W~i'tifflOO O)m ~ rJ:, !$:H·P=t ~ :WM L -c 1 . 6 s .L--JJ:::. 

1 0 S .f-.-JTiJ~tcf~ L Po -1 /-:J-- · !J- ~'O):)I[;i'tjffl~~~fl q O)~tktc~JJX;~ it6 f::. 

<'lb~c~J:, ~ G iJ"- t: 66 !J- F7 v-.AO)Jf1tk~!tY~'"""f~66-c:tTt>:f/£~~}J)t~ it-c t> 

J: <, ~P~J::@-c 0)--f /-:J-- · !J- F~IDJVt~ itt::.i~:tc-1 /7-- · !J- ~-___~:_~~0) 

~~~~I'IU6-:::: ~ ~c J: '? -c~JJX;~ it-c t>~v \0 ~ G tc~J:, -1 /-:J-- · !J- F~tT'b 

11£~IDJVtijt, i'tif000:1JrtiJ7J"- G iJOJ±9 6-:::: ~ rc J: !J fiJT~O)i'tjffl[ijO)m-Jfl ~ i'tifOOOra;, ~~[OJ 

IF.f~c IDJVt ~it 6 2: ~ t> '"""f ~ 6 o 

(0041] 
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~ /-T- · u- F~J:, ~m·11: tJ ~ -v--"<:Jb 0 ;J{ /7 --r / :?'' 17 ~ -v--~ ~ O)ffME 

•11:&tr~~~~l1:t,J~~v'\2: ~ i,J~<}<llb 6t10o J:!f-*lfJ7J:~fjMJt~ L, -crJ:, 3 0 0 

J.1 Q- c m~_1Ti,J~yt~ l, <, J: tJ Yf~ l, < ~j: 3 J.1 Q- c m~_1Tl:db 0o 2: t1 6 0) 

*=1t ~ ~ tc Tiftf-f ~ t, -c ~J:, i5t i!OJ, i5tA tJ iiiJJ, ~A tJ i~UJ& triiiJJ, ~, ~N ~ :J. ''/ 

:f- L, tc 7 Jv ~ ::.=. r'J .A, i5t iiiJJ~t,)~~~j' 6 tl,.Q o 

(0042] 

( ::1- .:r-{ / :?''"fi~ift 3 0 1 ) 

2js:JlJf¥6Bfl ~;:: ffl v '\ 6 tt 0 ::1 - .:r --r / :?''"fi~ift 3 o 1 ~ ~J:, ::c-Jv ~-"i'i~ift 3 o 4 ~ f'i 

5JU ~;:: '"'7 r;; / 1-- • !J - F 3 o 5 0) :-h '>' :1 ~;:: ~9:~t 6 tt 0 't 0) 1: db tJ ¥67C*f- 3 o 2 0) 

¥67t ~ 3£~ T 0 7 ;t r- Jv ~ .:?- t /A ~7t1*iJ~~if ~ tt 0 't 0) 1: db 0 0 ::1 - .:r --r / 

:?''"fi~O)J:'!f-*lfJ:ft*f~ t, -crJ:, .:r..;l{:f-~Wfijll, .::1. !J 7WfiJil, ~ !J ::1- /~7 !1 !J Jv 

1fti11l7J: ~~ O)Jfflt1I~::'I~U;: ~tttd~Bfltfijlj~ 'T ~ 1t!fo/Jl: db 0 jf£1tfi*, jf£1t7 Jv ~ 7J: ~~ 

O)m~!fo/Jj{IJ: ~~i,J~Yf).!~H;:ffl v '\ 6 t10o ~ tc, 7 ;t 1-- Jv ~ .:?- t / A~7t1* ~ ~~;::J:JE 

j!j'(~lj ~~if~ it'""( 't ~Po J:'!f-*lfJ7J::J'JE~1iJJ ~ l, '""( f'J:, 7-" !7 /jf£/'\ !J rJ .A, jf£-{t+ 

!7 /, jf£1t7 Jv~ ::.=. rJ .A, jf£-ftfi*~t,)~Yf:l!!l~;:fflp 6t10o ~ 6 ~;::, :7't3Z:JE1t1i'J 

~ t, -c *)11-.~ln&~1i!J~~if~ it-c 't ~v '\0 

(0043] 

C ::c-Jv F"i'i~ift 1 o 1 , 2 1 o, 3 o 4 ) 

::c-Jv ~-ji~iftfJ:, ¥67t~[il0)'{9!fflffl:@~;:Ji!)t -c LED+''/ :1, i¥m•l1: tJ ~ ..Y

, 7 ;t 1-- Jv ~ .:?- t /A ~7tf-*i,J~~if ~ tt tc ::r- .:r -1 / :?''"fi~ifttJ: ~~ ~)11-.."fi~i,J~ 6 1*~1 

T 0 tc l5b ~;:~lt 0-::: ~ i,J~l: ~ 0 o ::c-Jv ~-"i'i~iftfJ:, WfiJillJ: ~~ O)if~!fo/Jft ~1i~f-7J: 

~~ O)m~!fo/JJt ~ ffl v '\ -c ~!Vt ~it 0 -::: ~ i,J~l: ~ 0 0 ::c-Jv ~-"i'i~:ft$ ~;:: 7 ;t r- Jv ~ -t

t/A~:7'tf-*~~if~it0-:: ~~;::J:-::J'""C~~j:~~T-2: ~i,)~l:~.Qo ~fc, =l'JE 

~1i!J~1Jo;t 0 2: ~ ~;:: J: '"? -c LED+''/ :ft,)~ i; O)fg[tij·i1: ~~f[J ~it~~~ 6 ~;:: 

j:~~T (: ~ 't "<:~ Qo ~ 6 ~;:~JE¥6:7't~ it Q f:: lJb~;:*)11-.~l[]&~1iJJ7J: ~~0):7't~JE1t 

1i!J~~if~ it-c 't~v'\0 

(0044] 

~~;::, ::c-Jv F"i'iMt~rJTmO)~l:kJ;:T 0 2: ~ ~;:: J: '"? -c LED+'>' :tt,J~ 6 0)¥67t 

~ ~* ~ it fc tJ :J:JE~ ~ it tc tJ T 0 v / .A'?'i11* ~ t~ fc it 0 2: ~ i,J~l: ~ 0 o tiE -::J -c, 



Vizio EX1002 Page 0279

.::c-Jv P'1i~!f;t~J:1l-J&Jffi L, t.=~'lm-c 't J: v \0 J:! wlfl tc ~J:, 8 v / .:A:'lf;if\, l!!J v / 

.:A:'lf;if\~ ~ tc~J:, ¥e7CWliJ!U007J\ ~~ -c.;f~P3~ik:~-t-:h ~ ~1l~Ml~il.t:>itk 't OJ 

iJ~~lT' ~ :h G 0 

(0045) 

.::c-Jv P'1i~.iftOJJ:!i*lfi!ft*l ~ L, -c t'i, 3::. ~ L, -c :c~:t-Ymt1~- ,;:I. !F:rmmr, y 

u ::r- /, 7 !1 u Jvmm~~ ~~OJffifff~'ri.tcaEttt::waJ=JmtJ~~i&JA9!J~ll~-=f~ ~~:TJ~ttt~ 
tc m P ~ :n G 0 ~ r.=, ~t!rr~u ~ L, -c ~J:, + 7 / ~/"" u r:7 .t>., ~1t + ::57 /, ~1t 7 

Jv~.::::.. rJ .b., ~1tfi*~iJ~tlt~tcfflP ~:h0o 7 ::t ~Jv~ -*~ /:A.~7Ci*t'i.::c

Jv F1i~.;f;tq:t tc 13-if ~ it-c 't -t- :ht-.1:71--0J ::r- :::;- -1 / ::7''1i~~ ~~ tc 13-if ~ it-c ffl v \ -c 't 

J:Po ~tc, ::r-7----r /::7''1i~~7::t ~Jv~;r.~/:A.~7Ci*iJ~13-if~:htcmtJ~, .::c 

- Jv F1i~!f;f~ll~-=f~ ~~ ~ l, fc~~G1i~!f;f~fflP'"(~p)t~ it'"( 't~Po .:: OJ~il, 

1::~,!1:~ < J: ~ ::1<:5t~ ~~OJ~fi7J~:}'~P¥e7C::9''-1 :;t- f'' ~ T 0.:: ~ iJ~'""C~ Go Jffi 

iJT$ ~ ~ M L, -c .::c - Jv P' 1i~!f;t ~ ::r - ::r -1 / !1''1i~ ~ ~ fOJ t: 1i~!f;t ~ m P -c ~fflt ~ it -c 

't~Po 

(0046) 

(m:Jif\7[;${) 

2js:JJ{¥eBJ'10)¥e7[;~i!IO)~--:>'""C~G OOif\7CiJ!i{OJ~il, LR]2 (A) OJ5tD < Be7C~ 
¥e7C~itGf.=i56tc~J:t3E:7-'t~J.J7C!fJXtcJ:-::J-cmik:~ ~it1J~~- LRl2 (B) OJPo 

< 00if\tc¥e7[; l, f.= L E D-:f- ''/ 77J\ ~ 0)~~-¥---Jt~ Be7etc3t~ ~it G1J~7J~~ G 

(0047) 

8e7e~J.J7C!fJXtc J: -::J -emil\~~ it G~iltct'i, 7 ::t ~ Jv ~ ;r. ~ / :A.~7Ci*iJ~ 

13-if~ :htce3t~1i~!f;t 2 o 1 ~ft L, -c ~~*7J~¥e7CtiJFi~~¥e7'C:5f'-1 :;t- F 2 o 2 

~, J.J7C!fJX 2 o 4 ~, ~Weill~ itt.=~'lfflt, QX;Pt'i.::c-Jv P'1i~!f;tq:t 2 1 o ~ ~~tc 7 

::t ~ Jv ~ ;r. ~ / :A.~7C1*~13-if~ it~e#dJ~¥e7CtiJFi~~~1t4o/F¥J.Ji*¥e7C*-=f~ 

ifT G¥e7'C:5f'-1 :;t- {'' 2 0 2 ~iji7[;:;f}j 2 0 4 ~7C~If}tcft~~ ittc~'lfflt~ ~G.:: 

~ iJ~'""C ~Go 

(0048) 

00ik:tc¥e7CL,t.= LED+'';/ 7 2 o 2 iJ\ ~O)~e*7C~ 8e7etc3t~~ itG~il 
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~:t~ ~1t:!lo/J¥-iJ1*~ID'tfi~c=lf9 ~w~%tJ~ID'ttiJFi~~ID't!l'-1 ~- r- 2 o 2 ~ 

iJ7't:ffj 2 o 4 ~ ~7't$Ef)~c:ffl~~ itf-=1~~ tl7't~JX 2 o 4 J:.O)~ttL~- I-- 2 o 6 ~c 

13-=lf~it~o WtP~j:/'\-{ :/!/'-itfJ~~j=l(tc~ttL~- 1-- tc~~~ ~·~it~- 1--ik:~c 

IDnX: ~it~ 0 ~ t; ~c ~:t~ iJ7't~JXJ:. ~c 7 :t- 1-- Jv ~ ;f. t :/A 'Eff7'61*13-=1f 0) /"\ -1 :/!I'

~ r- ''/ 1-- ik:~c rnt:ffliDnX: ~it~ ~·nX; ~ ~ ~ ~ ~ ;Q~(! ~ ~ 0 

(0049] 

J:!1*EfJ~c~:t~ ~~fi&tfiJ~'~r'-7- :/iJ~IDnX;~ ttk ::::r O)-'=j2IDik:O)~~£~JX 2 

0 3 pg~ ~·~ciD'C:*~"<:&b~ LED+''/ 7~1!!!1/E9 ~o LED+"/ :1 ~iJ~'~/'\ 

!Y- :/ ~ O)~EfJiJim~JtX"? f-::1~~ Xi:K':\=-~;ffl"fJ~~ LED+''/ :12 0 2 iJ~flti;~ 

ttk£:ffjJ:.~c:7E:f:;!lt~ it7 !7 lj Jv'~iJ7'6~1X2 0 4 O)ftffij[Iij ~7'6$8\J~cH~~~ it~o tl 

7't~JX 2 o 4 O)ID'[;3::00 J:.~c ~:t~ 7 :t- 1-- Jv ~ ;f. t :/A 'Eff7'61* ~ :c 7K' =\=- ~*ftfl~$ tc il!. 

~:ft:f*L,-=f<'ibtlt~~- 1--J:.,ct'>J~~~l.,k~- f--fi~~j2 01 ~fliil~it"l&b~o 

~ O):J1t~~- 1--fi~~t 2 o 6 ~:t~ 7 !7 lj Jv*ftfi~~~- A ~ctlt~~J ~ t., -c~1t7 Jv ~ 

::=.. r'J ).;,.~ ~1t::El:*~ ~1t+ -7 :/ ~ + -7 :/~/"\ lj r'J).;,. O);fy~~ ~· ~13-=lf~ itt.:: :r.J:K' 

:\=-~*ftfl~~~~~ itt.::Ji ~ ~ 7 :t- 1-- Jv ~ ;f-t :/ A'Eff7'61*~13-i:f~ itt.::Ji ~ 'c?tiJ~ 

t't""(P~o 

(0050] 

iJ7't:ffjO)~}J0)3::00J:.'c~:t~ ID't!l'-1 ~- r'Jlif<fjtJ~ t; 0)7'tiJ~~iiD't9 ~'Eff:a!~ 

~ 11::. 0) t-= <'50 a ~~ttL~J tJ~13-=1f ~ tt t-= 7 -1 Jv-A ik: 0) B~Jttfi~~t 2 o 7 ~ ~ciil ~ it -c &b 

~ ~ ~ iJ~frt~ t., Po [OJ~~Hc~ iJ7't~JX 2 0 4 0~001JtU:@OO~ID'C!I'-1 ~- FiJ~~ciil 

~ tt "lP~Pftffi)[IijJ:.'c 'tJX!ftfj~~j 2 0 5 ~~~tiD'C~1J.$~[0JJ:. ~ it"l&b~o ~ tt 
~c J: ~ ~ ~~ 0)/'\ ''/ !7 7 -1 I--~ ~· ~ t., -c ftfflt., td~~tc :J3 v ~ -c 't +7t~ Bfi ~ ~ ~ 

1~ t; tt~ 00ik:7'6$U:: 9 ~ ~ ~ iJ~"<: ~ ~0 ~~*7F~iil ~ t., "lf1Jffl9 ~~~~:t~ tJ 

7't~JX0)3::00J:.~c:::f71'CKJO)~·~i,J~·~/'\!Y- :/iJ~IDnX;~ tttdi~~£~JXM'c~.i.A. ~ 

ttk~~~ftl.,"l~c~ttkFmJ7't:ffj'cJ: ~~l§.JVt~it~~ ~iJ~"<:~~o ~jT~ *=D¥6 

BijO)'*nt!if§IJ~c-:> P"l~BJJ9 ~ iJ~~ *=JIJ¥f.Bij~:tJ:!1*EfJ'*1ffi!fiJ O),;qc ~_N/E~ tt~ 't 0) 

"<:l'i~P~ ~~j:§ 7 ~"<:'t~Po 

(0051] 

( '*1il!! {§IJ] 
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C~ll't!i'WU 1) 

¥V'C*-=f ~ l- '""( ¥e7C l:::- :7 iJ~ 4 5 0 n m 0 I n o . o 5 G a o . 9 5 N -*"tltff ~ J'ffl, \ k 

o L E D-7- '><1li~ ~W~ '"ltt-=:'-lt 7 7-{ .:Y~:ffj_[J;:: TMG ( ~ U Y. 7-Jv1J U r'J).;,. 

) -J:JA~ TMI (~UY.-7-Jv-{/~.::z.r':JJ.;,.) fJA~ ~*1:JAl!z..<JF-/'\/~::1JA 

~:t--v U 7::1JA ~ :f:'(~;::~ l-~ MO C V D$~~1t.1J U r'J J.;,.~dt-El1o/J-*"tltff~ rot}Jt 

~ '"lt .Q .:: ~ ~;:: J: l:J %rot~ '"lt t-=: o P'- /'\ / ~ f:J A ~ l- '""C S i H 4 ~ C p 2 M g ~ ~ ~ 

tl] l:J ~;t .Q.:: ~ ~;:: J:-:::> '""C N2!YJ.Jm•f1: ~iJ9 .Q~1t.1:J U r'J J.;,.-*"J.Jff~ P2!YiJm'l1: ~ 

iJ9 .Q~1t.1J U r'J J.;,.-*"iJff~%rot l- P N;fflii"~%rot~ '"lt Go -*"tlt1*¥V'C*-=f ~ l

-c tt~ N 2!YJ.J~[1: ~ iJ9 .Q ~1t.1:J U r'J J.;,.-*"~1*1: db .Q ::r / ?t 7 ~ fi ~ N 2!YJ.Jm•f1: 

~if9 .Q ~1t.-J:J u r7).;,. 7 Jv ~-==- r7 A-*-tltl*~ db .Q :7 7 "/ Ffi~ P 2IYJ.Jm·l1: ~if9 

.Q~1t.7J U r'J).;,. 7 Jv ~ .::=. r'J J.;,.-*"iJW'""fdb .Q 7 7 "/ P'fi~ P2!Y~m'l1: ~iJ9 .Q~1t. 

fJ U r'J J.;,.-*"iJff'""f db .Q ::z / ?t :7 ~ fi ~%rot~ '"ltko N2!YJ.Jm·l4. ~iJ9 .Q :7 7 '>' P' 

fi ~ P2!Y~m·I1:~=1J9 .Q :7 7 "/ P'fi ~ 0fYH;:: ?f':lJv""--7-nfflii- ~ ~.Q Z n F- :1 

I n G aN vr:>$'f1:fi~%JVt~ '"ltko (~:B~ '-lJ-7 7 -1' 7£~JjJ:J;::fj:~ fl\;ifii 1:~1t. 

fJ U r'J J.;,.-*"iJff~%rot ~ '"lt /'\ '>' 7 7 fi ~ ~ '"lt'""C db .Q., P 2IY-*"~ff~'i~ IJX;Jm1~ 4 0 

o oc .L--:1___1:::_ ~: 7 -==-- Jv ~ '"lt-c db .Q o ) 

:r."/7-/!f'~;::J: l:J PN~-*"tltl**OO~~:±l~'"ltf-::1~~ A/'\"/ ?t U /!f'~;::J: l:J~ 

ml.i~ -r:h-'f':h%rot~ '"l±'t-::., .:: 7 t- -c tl:l*___l:_n~-:::> t-:-*-tltl*r7 :r./,_ ~A :7 7-1 :l 

7-1 / ~ ijl v \f-::1~~ ~ 1J~;: J: l:J :5}imj ~ '"lt¥e7C*-=f ~ l- '""C L E D-7- "//'~%rot~ '"lt 

(0052) 

iNY. "/ :t-t- t-:~IUJ!Y U- F7 v-J.;,.vr:>:5'Gftffii~;:::JJ "/ :1~=1J9 .Q 7 r'J / ~ • U- F~;:: 

L E D-7- '>' :t~:r.~;t-~t;fjj~I::Y'-1 ~/-:f' -1 / !f't.- ko L E D-7- '>' :tvr:>~ml.i~ 

7 r'J / ~ • U - P' & <J -1 / -T- · U - F ~ ~ ~ -i" :h..'£ :h::&*j! ~ 17 -1 .:Y-~ / -:f' -1 

/ !f'l.-~EfJiJJm~JtX '? f-=o 

(0053) 

.::c-Jv Ffi~~tf'i~ li?Hqi2I!Jvr:>2IY~vr:> $ ~;:: L E D-7- '>' :17J~~c!il ~ :ht-:: U- F 7 v
J.;,.~:fEJ(A.t-:lfV't•[1::r.~~;t-t;fjj~~~fE:.A~- 1 5 OOC 5B~fm~;::'""(lJJ!1t.~'"lt~'E*¥e 

7C:Y'-1 :%- F~%rot~ '"ltt-::o ~'E*¥V'C:Y'-1 :%- F~ftffii007J~:@'""Cll7f~~ :ht-:: 7:7 
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!J Jv•f1:!J76~JXO)~ftffiJrn'H;:ffl~~ '"ltteo 7 !7 !J Jv~JXO)J:lrnJ&~lUrnH±~ B~BZt-t-i'i~ 

~t ~ L- --c + !/ :;:/~/"\ !J t7 J;,. ~ 7 !7 !J Jv*J"-1 :/ !f- $ ';:7}$: L- te 't 0)~ 7.. !7 !J

/aJfrliU.&~ll~1t~ '"ltteo 

(0054) 

~1J~ 7::t ~Jv~.::t-t/7..~761*'±~ ~~*.&~$~*~-t-tt-rtt~,~iJ:Y 

~ G d ~ C e ~ La O);ffl±~5C*~1t$-=_~J:t~~';:llii¥f!L- tclliM~~~~~~ 

~x ~ -1t tc 0 .::: tt ~ t'Mx 0 --c ~ ~ tt ~ ~~~1t!f7ll ~ ~ ~1t 7 Jv ~ -===- t7].;,. ~ ~1t7J u 
-ry].;,. ~ ~Ef:;~ l, --c ~Ef:;~ JJR;f-1 ~ -t-tL -r tL:f~ ~ 0 2: tL ';: 7 7 ''/ !7 ;:7.. ~ l, --c 7 "/ 1t 7 :/ ::c 

.::=. t7 J;,. ~~H:;~ l- '"ltit:f:tl!IJ';:~fillb~ g;g~q:t 1 4 0 0 ° C O)iffi'r.BtiTIIm~ 3 B~fm~mt l- '"l 

~JVtrPo ~:f~ko ~JVtrflo ~ -t-tt-rtt;;d<$~1l<- Jv ~ Jv l- '"l ~ i5t~~ 7tll'4ft !jii~~ ~ 

{~3;: sill~:® L- --c ~mt ~ -1t tc o 

(0055) 

~,Q)t~ tLtc*JimttJ~Y 3 (A 1 o. 6 Gao. 4) 50 1 2 : C e ~~ t) ~~*7J~¥'67CtiJtJ~ 

IJ:m- 1 0)~761* 1 2 0 _m-=_ti~ ~ f0]~3i0) If¥~~,Q)t ~ tl,if1[,QX;7J~ ( Y o. 4 G d o. 6) 3 

A 1 50 1 2 : C e ~ ~ t) $~*7J~¥'67CtiJti~IJ:m- 2 0)~761* 1 0 0 .m-=.1'!~~ ~ .::c.~ 

~~lfJJI~ 1 0 0 .m-=.1'!~~ J: < ~f£:;~ l- '"l A 7 !J- ~ ~ '"ltteo 2: 0);:7.. 7 !J- ~ ~~ 0 

. 5 m m 0) 7 !7 !) Jvfi J:J;: "? Jv+ ::::r- !/- ~ ffl~t \ --c:t>J~';::~~rm~ !jii~ l, ~ ~ ~ *1 

3 0 1-1 mO)~~~-i'!Mt ~ l- '"l~76{:ffi~~,Q)t~ '"li-fco ~76{:ffi~!J76~JXO)_::E~76 

00 ~!OJ t::*~ ~ ';:-tlJ!m L-!J76~JXJ:J;:Mc!m'. ~ -1t ~.::: ~ ';: J: tJ ¥'67C~!m'. ~~mt~ '"li-te 

o ¥'67C~[i[O)~,~~ ~~·[1:fir1&:~iJ!U/E l- teo -TtL-rtL~ ~Bt-~ (X= 0. 2 9 

, y = 0. 3 4) ~ R a (~~'11:fir1&:) = 9 2. 0 ~- iS(ffi:!f!l~761~n;:Jltv v[1:tJ~ 

~~ l- teo ~ te~ ¥'67t3ffl?~n± 1 2 1 m/ w ~ B~mi~Itill!.~ ~ -::J ko ~ ~ ';:ffiffl* 

~!Mt~ l-'"l~iffi'r.6 OmA:®m~ ~iffi'r.2 OmA:®m~ 6 OOC 9 O%RHT~2 Om 

A:®mO)~~:L\~~';::8P'"l 't~761*';:JI:QI:!I9 ~~1t'±~~U~ tLIJ:tJ~-::J ko 

(0056) 

Cl:tf~'WU 1 ) 

m-1.&~m-2 0)7 ::t ~Jv~ .t-t /7..~76#~-t-tt-rtt""' !J v /*~~1*~~~ 
~~1fftEff76~Jt1 ( ~ :/ o 1l::: 1t~~ FA- 0 0 1 ) ~ $51f~~76~Jfl- ( ~ :/ 

o -1 l::: 1t~~ F A - 0 0 5 ) ~ l- '"l !OJ;_ ~~a':.~tlt* l- te ~J:$1H±~ '*tft[f§IJ 1 ~ IOJ~3i 
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~.: L, -c 3'€Jt~'-17t- f'' O)IDJJX:Bzlfiliit1*~i~~~1r'? ko IDJJX:~ :hfc_3'€Jt~'-17t- F 

O)e&J~IH~'Hi, (X, Y) = ( 0. 3 4, 0. 3 5) '"C db'? fc_o iliit1*'f1:~i~~ ~ L, -c 
, fJ -If{/ 7- !7 '"C*~~~J;_ ~ 2 0 0 h r '"C:*~7'CO) 1 ::\f-:5} ~ f~ff[O]~ ~ ~ itB~ 

1m ~~~;::~'j)3t0)1*f~:$&lfefJ\'il~i!tU/EL, fc_o ~ fc_, 1§tJ[·[1:~Jt~~~ l, -c LED+''/ 

7~3'€Jt~ it 7 0 °C-/E~;::;S~t G B~mJ ~ ~~;::3'€Jt~'j}3tBzlf'§.fJ\'il~iJtUJEL, ko (: 0) 

Jf.fi*~~tn!!{gtl1 ~~~;::LK!6 BzlflK!7 t.:.:Z.;h.Z;h~9o 

(0057) 

C'*til!!ftl 2 ) 

¥€.7t*f- ~i, ~til!!ftl 1 ~ [O];f~H.: l, -c 3'e.7t 1:::- !7 iJ~ 4 5 0 n m 0) I n o . o 5 G a o . 

95N0)3'€JtM~~9GLED7-~7~ID~~itko~~~~L,k~~ij-F7v 

-.b.0)1f.fiffij~;::fJ ~ 7~~9 G '"? r'J / l'- · ij- {''~;::LED+''/ 7~:r..~~YfflJI~'"C 

Y-11!{/7--r /!fL,fc_o LED7-~70)19-mt:i~'7rJ/l'- · ij- f''&lf-1/-:J--

·ij-F~, ~-t-:h~:h~~'"C?-1~-If{/T'--r/~L,m~~~~~~'?ko 

(0058) 

-15, 7 7t t-Jt-<~. -*t / A~*i*~i, ~e*&lf$e*~.:z-:n~:n&.,~~Y, 
G d, C e 0)~±~5C*~1t$J;.~J:t'"C~~.:lli}WL, fc_lliM~~~~'"C~Vc~ itfc_ 

0 (: :h ~ ~JJX: L, -c ~ r; :h G ~Vt:~1t!lo/J ~ , ~1t 7 Jv ~ :::::. r'J .P., ~1t:1J ij r'J .P. ~ ~ll 

-ElL, '""C ~ll'El )}Rf-f ~ .:Z. :h ~ :h~ G o (: :h ~;:: 7 7 ~ !7 A ~ l, '""C 7 ~ 1t 7 / ::C:::::. r'J .b. ~ 

~Jl-ElL, '""C:tit#&t.:~fillb, g;g~q:t 1 4 0 0 ° CO)iffi'r.Btililm'"C 3 B~fm~}J)tl, -c -t-:h~:h 
~JJX:rPo~1~ko ~JVtrPo~;;d<$'"CJ!{-Jv~Jvl..-'""C, i)t~, :5tlt4ft $Z~, ~~t.:af!J~ 

~ 1_., '""CID}J)t~ itfc_o 

(0059) 

IDJJX:~:hk*JiJJX;iJ~Y 3 (A 1 o. 5 Gao. 5) 501 2: C e '"Cdb !J~e*iJ~¥€.7ttiJF)~ 

~m- 1 0)~7'C{:f ~ (Yo. 2 G d o. 8) 3 A 1 50 1 2 : C e '"C db !J $~%iJ~¥€.7ttiJF)~~ 

m- 2 0)~*1*~ .:z-:n~tt4 o £J;.fi~- :r..~~ YlftJJ~ 1 o o £mii~~ J: < ~Jl-ElL, -c 
Aij~-~~itko (:O)Aij~-~LED+~7iJ~~~~;hk'7rJ/f'.·ij-F 

J::. 0) fJ ~ 7 pg t.: i.i:.A ~ it k 0 a/\ 13t, 7 7t r- }v ~ -* t /A ~7'G1*iJ~15~ ~ :h t:::. lft 

ij~~ 1 3 0 OC 1 B~fm'"C~1t~ itko (: ') l, '""(LED 7- ~ 7 J::.t.:J¥~ 1 2 0 1-1 0) 7 

7t f'.Jv~ -*t/A~7'G1fiJ~15~~;hk::r-7--r /Y''fi~;f;fiJ~IDJVt~:hko ~;8, ::r 
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- 7- 1 / ~;lji~:f;j ~c ~J:, L E D 7- '>' :1 ~c [OJ 7J~ '? '"( 7 ;t f. Jv ~ ;?- t /A ~7't1*7J~1~ q 

~c~ < L- -c db ~0 -i-OJ1:i, ~ ~ ~c LED+'>' :1~ 7 :>t r- Jv ~ .:?- t / A~7't1*~)1-. 

"i'i~%1J, 7l<n&ZFJm1'tid: ~,iJ~ ~'f*~IT ~ E! 1}\Jl::t-Jv ~-"i'i~:ft ~ L- '"l:iW'C'~X~:\=

~t1mr~JBJJX;~itko ::c-;v ~-"i'i~:ft~J:, 11?111$!fYOJ!fY:f'i':OJ~:f::qc7;t f.Jv~ :?-t/A 

~7't1*0J ::r - :;- 1 / ~-"i'i~iJ~jf;JJX; ~ :h t::. I} - ~- 7 v-).;,. ~ t' A L- :iW'C'~ X~~:\=-1ft 

J11jf~~fEA1:i, 1 5 0 OC 5 B~fm~C '"lliJ!1t~ itf::.o 2: 7 L- '"(jf;)J)t~ :ht::.ID't?f'-1/.t-

~-~J:, ID't~~UJEOOiJ~~:t_t~~T~ ~ 7:>t f.Jv~ :?-t/A~7't1*0J~71 -fJ7-

~c J: ~ $ ~"i'i~iJ~~e '? r£ < ~e L- -c v ~ t::. 0 

(0060] 

-:: 7 L- -c1~ ~:nr.= se*n~ID'tDJF!I§ld:ID't?t'-17t- ~- 0e&J~~t ei.'i!&, ~e 

~~m~~~U!EL-t.=., -i-:h~:h, e&/~ (x = o. 3 2, y = o. 3 4) , R a ( 

~e~f1:m~) = 8 9. o, ID't~1r¥:~J: 1 o 1 m/wl:db-:Jt::.., ~ ~~ciffitf*~!M! 

~L-'"l.¥:Ui!6 OmA:IH!~, .¥:Ui!2 OmA:IH!~, 6 OOC9 O%RHT1:2 OmA:IH! 

~OJ~~!M!~c:8P'"l t:.> 7 :>t r- Jv~ :?-t / A~7t1*~c~IZIT ~~1trJ:~~U~ :h9:IH! 

'M'OJ~e*ID't?f'-1/.t- F ~ ~lfPt~~~~c~iJ~id:v ~-:: ~ iJ~lfll~~l: ~ t::.., 

(0061] 

C~tftEf§U 3 ) 

ID't*-=f ~ L- '"l ID't 1:::- :7 iJ~ 4 7 0 n m 0 I n o . 4 G a o . 6 N ¥J.J1* ~ ffl P t::. o 

L E D 7- '>' :1 ~J:, ~W ~ itt::. -l;l-7 7 -1.Y £:ffLJ:Jc T M G ( f. I} ~ 7-Jv j:J I} ry J;,.) 

j:J A, T M I ( f. I} ~ 7-Jv -1 / :J .::z. ry).;,.) jJ A, ~* fJ A & ZF F-/~ / f. fJ A ~ 

:f--Y I} 7:11'A ~~~cif.EL-, MO C V D$1:~1t:1J I} ry J;,.*1ti1~¥J.J1*~JJX;Jm~ 

it~2:~~cJ:~jf;JJX;~itf.=., F-/~/l--:#A~L-'""CS i H4~Cp 2 Mg~, ~1:7] 

~ tf;t ~ 2: ~ ~c J: '? '"l N!fYJ;J~~~ ~ifT ~~1t:1J lJ -rJ J;,.¥J.J1*~ P!fYJ;J~~~~if 

T ~~1t:JJ lJ -rJ J;,.¥J.Jl*~JBJJX;L- P Nfflil~JBJJX;~ it~o ¥J.J1*~7G*-=f~ L- '"l 

fi, N!fYJ;J~~~~ifT ~~1t:1J lJ -rJ J;,.¥J;Jfi:l:db ~ ::r / !7 :7 f. Ji, P!f'lJ;J~~~ ~ 

ifT ~ ~1t11' 1J -rJ J;,. 7 Jv ~ ::::.. -rJ J;,.¥J.J1*1: Jb ~ :7 7 '>' ~-Ji, P !f'lJ.J~~~ ~ ifT ~ 

~1t:JJ lJ -rJ J;,.¥J.J1*1: db~ ::r / !7 :7 f. Ji ~JBJJX; ~ itt::.o N!f'lJ;J~~~ ~ifT ~ ::r / 

!7 :7 f. Ji ~ P 2IYJ.J~'I1: ~ifT ~ :7 7 '>' Ffi ~ OJM ~cj]j[~ JiB 3 n m "<:db~, !Ji-J;. 

-1'-#?*'Mm~ ~ :h~ / / F- :1 I n G aN 0~E'~Ji ~JBJJX;~ itt.=., (id::8, -!T7 
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7 ~ 7£~JXJ::J.:~i, 'iftilffi. '""f~1t:7J U r7 A-*"tli*~~)J)t~ it/'\"/ 7 7 Jj ~ ~ it'"l db 
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DEC 0 4 2.DD~ 
PTO/SB/08a (07-09) 

Approved for use through 07/3112012. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a col ection o in ormation un ess it contains a va 1 contr num er_ I f f I I'd OMB ol b 

Substitute for form 1449/PTO 
Complete if Known 

Application Number 12/548,618, Conf. #7447 

INFORMATION DISCLOSURE Filing Date August27,2009 

STATEMENT BY APPLICANT First Named Inventor Yoshinori SHIMIZU 

Art Unit 2812 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

Sheet I 1 I of I 3 Attorney Docket Number 0020-5147PUS5 

U.S. PATENT DOCUMENTS 

Examiner Cite 
Document Number Publication Date Name of Patentee or 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Initials* No.' Number-Kind Code2 { if known) MM-DD-YYYY Applicant of Cited Document Figures Appear 

AA* US-5,798,537 08-25-1988 Nitta 
AB* US-5,998,925-A 12-07-1999 Shimizu et al. 
AC* US-6,069,440-A 05-30-2000 Shimizu et al. 
AD* US-6,608,332-82 08-19-2003 Shimizu et al. 
AE* US-6,614, 179-81 09-02-2003 Shimizu et al. 
AF* US-7,026,756-82 04-11-2006 Shimizu et al. 
AG* US-7 ,071 ,616-82 07-04-2006 Shimizu et al. 
AH* US-7, 126,27 4-82 10-24-2006 Shimizu et al. 
AI* US-7 ,215,07 4-82 05-08-2007 Shimizu et al. 
AJ* US-7,329,988-82 02-12-2008 Shimizu et al. 
AK* US-7 ,362,048-82 04-22-2008 Shimizu et al. 
AL* US-7,531 ,960-82 05-12-2009 Shimizu et al. 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Publication 
Name of Patentee or 

Pages, Columns. Lines. 
Examiner Cite Date Where Relevant Passages 
Initials* No.1 

Country Code" -Number4-Kind Code5 (if known) MM-DD-YYYY Applicant of Cited Document Or Relevant Figures Appear 1" 

8A* EP-0-550-937 -A 1 09-02-1992 

ffl 
~Examiner I 
Signature 

I Date 
Cons1dered 

II 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. • CITE NO.: Those application(s) which are marked with an single asterisk(*) next 
to the Cite No. are not supplied (under 37 CFR 1.98(a)(2)(iii)) because that application was filed after June 30, 2003 or is available in the IFW. 1 Applicant's 
unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued 
the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must 
precede the serial number of the patent document. 

5 
Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if 

possible. 6 Applicant is to place a check mark here if English language Translation is attached. 

II 

Birch, Stewart, Kolasch & Birch, LLP ADM/ETP/Ias 
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PTO/SB/08a (07-09) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pape!Work Reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number 

Substitute for form 1449/PTO 
Complete if Known 

Application Number 12/548,618, Conf. #7447 

INFORMATION DISCLOSURE Filing Date August27,2009 

STATEMENT BY APPLICANT First Named Inventor Yoshinori SHIMIZU 

Art Unit 2812 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

Sheet I 2 I of I 3 Attorney Docket Number 0020-5147PUS5 

NON PATENT LITERATURE DOCUMENTS 

Examir;er Cite ""'"'' ""me ofthe ""'hoc {;o CAPrTAL LETTERS), tiUe of~' "~de {wt-on "PP'"P""fe), Uti• of § 
the item (book, magazine, joumal, serial, symposium, catalog, etc.), date, page(s), volume-issue T" 

Initials No.1 

number(s), publisher, city and/or country where published. 

CA* 
Notice of Allowance and Examiner's Comments on Allowance issued January 28, 1999, 
in U.S. Application No. 08/902,725 (U.S. Patent 5,998,925). 

CB* 
Office Action issued November 17,2000, in U.S. Application No. 08/902,725 (U.S. Patent 
5,998,925). 
Notice of Allowance and Examiner's Comments on Allowance issued October 8, 1999, 

CC* 

CD* 

CE* 

CF* 

CG* 

CH* 

Cl* 

CJ* 

CK* 

CL* 

CM* 

CN* 

CO* 

CP* 

CQ* 

CR* 

~Examiner I 
S1gnature 

in U.S. Application No. 09/300,315 {U.S. Patent 6,069,440). 
Office Action issued March 13, 2001, in U.S. Application No. 09/458,024 (U.S. Patent 
6,614, 179). 
Notice of Allowance and Examiner's Comments on Allowance issued March 26, 2003, in ~ I 
U.S. Application No. 09/458,024 {U.S. Patent 6,614,179). 
Office Action issued August 14, 2002, in U.S. Application No. 09/736,425 (U.S. Patent 
6,608,332). 
Notice of Allowance and Examiner's Comments on Allowance issued March 25, 2003, in 
U.S. Application No. 09/736,425 (U.S. Patent 6,608,332). 
Office Action issued August 19, 2005, in U.S. Application No. 10/609,402 (U.S. Patent 
7 ,362,048). 
Office Action issued July 27,2007, in U.S. Application No. 10/609,402 (U.S. Patent 
7,362,048). 
Office Action issued January 2, 2008, in U.S. Application No. 10/609,402 (U.S. Patent 
7,362,048). 
Notice of Allowance and Examiner's Comments on Allowance issued February 13,2008, 
in U.S. Application No. 10/609,402 (U.S. Patent 7,362,048). 
Notice of Allowance and Examiner's Comments on Allowance issued May 4, 2005, in 
U.S. Application No. 10/609,503 (U.S. Patent 7,071,616). 
Office Action issued April 8, 2005, in U.S. Application No. 10/677,382 (U.S. Patent 
7,026,756). 
Notice of Allowance and Examiner's Comments on Allowance issued September 22, 
2005, in U.S. Application No. 10/677,382 (U.S. Patent 7,026,756). 
Office Action issued February 28, 2006, in U.S. Application No. 10/677,382 (U.S. Patent 
7,026,756). 
Notice of Allowance and Examiner's Comments on Allowance issued February 11, 2009, 
in U.S. Application No. 11/682,014 (U.S. Patent 7,531,960). 
Office Action issued September 7, 2005, in U.S. Application No. 10/864,544 (U.S. Patent 
7,126,274). 
Notice of Allowance and Examiner's Comments on Allowance issued March 10, 2006, in 
U.S. Application No. 10/864,544 (U.S. Patent 7, 126,274). 

I Date 
~onstdered 

• I 

'EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 

'Applicant's unique citation designation number (optional). 'Applicant is to place a check mark here if English language Translation is attached. 
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PTO/SB/08a (07 -Q9) 
Approved for use through 07/31/2012. OMB 0651-Q031 

U.S. Patent and Trademark OffiCe; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number 

Substitute for form 1449/PTO 
Complete if Known 

Application Number 12/548,618, Conf. #7447 

INFORMATION DISCLOSURE Filing Date August27,2009 

STATEMENT BY APPLICANT First Named Inventor Yoshinori SHIMIZU 

Art Unit 2812 
(Use as many sheets as necessary} 

Examiner Name Not Yet Assigned 

Sheet I 

Exami';er Cite 
Initials No.' 

CS* 

CT* 

CU* 

CV* 

~Examiner I 
Signature 

3 I of I 3 Attorney Docket Number 0020-5147PUS5 

NON PATENT LITERATURE DOCUMENTS 
Include name of the author (in CAPITAL LETTERS}, title of the article (when appropriate), title of 
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s). volume-issue 

number(s), publisher, city and/or country where published. 

Office Action issued December 13,2005, in U.S. Application No. 11/208,729 (U.S. Patent 
7,215,074). 
Notice of Allowance and Examiner's Comments on Allowance issued September 7, 
2006, in U.S. Application No. 11/208,729 (U.S. Patent 7,215,074). 
Office Action issued April 4, 2007, in U.S. Application 11/653,275 (U.S. Patent 7,329,988). 
Notice of Allowance and Examiner's Comments on Allowance issued September 25, 
2007, in U.S. Application No. 11/653,275 (U.S. Patent 7,329,988). 

I Date 
Considered 

T" 

*EXAMINER: Initial if reference considered. whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 

'Applicant's unique citation designation number (optional). 2Applicant is to place a check mark here if English language Translation is attached. 
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Docket No.: 0020-5147PUS5 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/548,618 Confirmation No.: 7447 

Filed: August 27, 2009 Art Unit: 2812 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Not Yet Assigned 

COPENDING APPLICATION LETTER 

Commissioner for Patents 
P .0. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Under the provisions of MPEP § 2001.06(b), the Examiner is hereby advised of the 

following co-pending U.S. Application(s): 

Appl. No. Filing Date Group 

12/548,614 08-27-2009 2812 

12/548,620 08-27-2009 2812 

12/548,621 08-27-2009 2812 

12/559,042 09-14-2009 2812 

12/575,155 10-07-2009 2812 

12/575,162 10-07-2009 2812 

The subject matter contained in the above-listed co-pending U.S. applications may be 

deemed to relate to the present application, and thus may be material to the prosecution of this 

instant application. 
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Application No.: 12/548,618 Docket No.: 0020-5147PUS5 

Copies of the cited U.S. patent applications (specification, claims, and the drawings) are 

available on the USPTO's Image File Wrapper. Therefore copies thereof need not be attached. 

D The materials in the envelope are considered trade secrets and are being submitted for 

consideration under MPEP § 724. 

The above-listed co-pending applications are not to be construed as prior art. By bringing 

the above-listed applications to the attention of the Examiner, Applicants do NOT waive any 

confidentiality concerning the above-listed co-pending applications or this application. See 

MPEP § 101. Furthermore, if said applications should not mature into patents, such applications 

should be preserved in secrecy under the provisions of35 U.S.C. § 122 and 37 C.F.R. § 1.14. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future 

replies, to charge payment or credit any overpayment to our Deposit Account No. 02-2448 for 

any additional fees required under 37 C.F.R. § 1.16 or under § 1.17; particularly, extension of 

time fees. 

Dated: DEC 0 4 2009 Respectfully submitted, 

By ,Lth>-<=J /~ -#rf,5i>/ 
!.. Andrew D. Meikle 

Registration No.: 32,868 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 
811 0 Gatehouse Road, Suite 1 00 East 
P.O. Box 747 
Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 

2 of2 ADM/ETP/las 
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Electronic Acknowledgement Receipt 

EFSID: 6572525 

Application Number: 12548618 

International Application Number: 

Confirmation Number: 7447 

Title of Invention: LIGHT EMITIING DEVICE AND DISPLAY 

First Named Inventor/Applicant Name: Yoshinori SHIMIZU 

Customer Number: 02292 

Filer: Andrew Duff Meikle/Lisa Strandberg 

Filer Authorized By: Andrew Duff Meikle 

Attorney Docket Number: 0020-5147PUS5 

Receipt Date: 04-DEC-2009 

Filing Date: 27-AUG-2009 

TimeStamp: 10:57:27 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

469279 

1 IDSetc.pdf yes 12 
723a75cb666c33d23daf891 abd58648f208 

ec403 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Power of Attorney 1 1 

Assignee showing of ownership per 37 CFR 3.73(b). 2 2 

Transmittal Letter 3 7 

Information Disclosure Statement (IDS) Filed (SB/08) 8 10 

Transmittal Letter 11 12 

Warnings: 

Information: 

Total Files Size (in bytes) 469279 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/81 (01-09) 
Approved for use through 11/30/2011. OMB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to resp nd to a coUection of information unless it displays a valid OMB control number. 

Application Number 12/548 618-Conf. #7447 
POWER OF ATTORNEY Filing Date August27 2009 

OR First Named Inventor I Yoshinori SHIMIZU 

REVOCATION OF POWER OF ATTORNEY I LIGHT EMITTING DEVICE AND 
WITH A NEW POWER OF ATTORNEY Title DISPLAY 

AND Art Unit N/A 

CHANGE OF CORRESPONDENCE ADDRESS Examiner Name Not Yet Assigned 
Attorney Docket No. 0020-5147PUS5 

I hereby revoke all previous powers of attorney given in the above-identified application. 

D A Power of Attorney is submitted herewith. 
OR 

0 I hereby appoint Practitioner(s) associated with the following Customer 

I I 
Number as my/our attorney(s) or agent(s) to prosecute the application 

02292 identified above, and to transact all business in the United States Patent 
and Trademark Office connected therewith: 
OR 

D I hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) to prosecute the application identified above, 
and to transact all business in the United States Patent and Trademark Office connected therewith: 

Practitioner(s) Name Registration Practitioner(s) Name Registration 
Number Number 

Please recognize or change the correspondence address for the above-identified application to: 

D The address associated with the above-mentioned Customer Number: 
OR 

DThe address associated with Customer Number: I 
OR 

D Finn or I Individual Name 

Address 

City I state I I Zip I 
Country /Telephone I /Email I 

I am the: 

D Applica ntll nventor. 
OR 

0 Assignee of record of the entire interest. See 37 CFR 3. 71. 
Statement under 37 CFR 3. 73(b) (Form PTO/SB/96) submitted herewith or filed on 

SIGNATURE of Applicant or Assignee of Record 

Signature ~ -> /::h L24'?:r. - I Date I 0 '7;; l>..c r A". ."2--e£4 
Name Eiji CGAWA ,? I Telephone I (81) 884-22-"2311 
Title and Company President, NICHIA CORPORATION 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple 
forms if more than one signature is required, see below*. 

D *Total of 1 forms are submitted. 

Birch, Stewart, Kolasch & Birch, LLP 
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STATEMENT UNDER 37 CFR 3.73(b) 

Applicant/Patent Owner: Yoshinori SHIMIZU et al. 

Application No./Patent No.: 12/548,618 Filed/Issue Date: August 27, 2009 

Entitled: LIGHT EMITTING DEVICE AND DISPLAY 

NICHIA CORPORATION , a Corporation 
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that it is: 

1. 0 the assignee of the entire right, title, and interest; or 

2. D an assignee of less than the entire right, title and interest. 

The extent (by percentage) of its ownership interest is 

I in the patent application/patent identified above by virtue of either: 

% 

A D An assignment from the inventors of the patent application/patent identified above. The assignment 
was recorded in Application No. in the United States Patent and Trademark Office at Reel 
________ , Frame , or for which a copy thereof is attached. 

OR 
B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current 

assignee as shown below: 

1. From: Yoshinori Shimizu et al. To: Nichia Kagaku Kogyo Kabushiki Kaisha 
The document was recorded in the United States Patent and Trademark Office at 
Reel 8804 . Frame 0037 

2. From: Nichia Kagaku Kogyo Kabushiki To: Nichia Corporation 
The document was recorded in the United States Patent and Trademark Office at 
Reel 017260 , Frame 0861 

3. From: To: 
The document was recorded in the United States Patent and Trademark Office at 

Reel , Frame , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet. 

D Copies of assignments or other documents in the chain of title are attached. 
[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be 
submitted to Assignment Division in accordance with 37 CFR Part 3, if the assignment is to be 
recorded in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 
I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

d/&&r6,~9 
Date 1 

Eiji OGAWA (81) 884-22-2311 
Printed or Typed Name Telephone Number 

President, NICHIA CORPORATION 
Title 

Birch, Stewart, Kolasch & Birch, LLP 
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Docket No.: 0020-5147PUS5 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/548,618 Confirmation No.: 7447 

Filed: August 27, 2009 Art Unit: 2812 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Applicant(s) hereby submit(s) an Information Disclosure Statement for consideration by 

the Examiner. 

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION 

The patents, publications, or other information submitted for consideration by the Office 

are listed on the PTO-SB08. 

II. COPIES 

D a. Copies of foreign patent documents, non-patent literature and other information. 

b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any 

information not provided can be found in one or more of the following applications which 

has been relied upon for an earlier f"lling date under 35 U.S.C. § 120: 

U.S. Application No. and U.S. Filing Date 

12/028,062 filed February 8, 2008 
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Application No.: 12/548,618 
Art Unit 2812 

Docket No.: 0020-5147PUS5 

III. CONCISE EXPLANATION OF THE RELEVANCE 

D a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the 

relevance of all non-English language patents, publications, or other information listed is as 

follows: 

D b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE 

COMMUNICATION: An English language version of the search report or Foreign Patent 

Office communication that indicates the degree of relevance is attached. 

c. OTHER: The following additional information is provided. The documents 

listed on the attached Form PTO/SB/08 include related U.S. patents and Office Actions that 

issued in connection with the cited U.S. patents. U.S. 5,798,537 is cited herein, as it was 

erroneously cited as U.S. ,2,798,537 (reference AY) in the IDS filed on August 27, 2009. EP 

0 550 937 is cited herein, as it was erroneously cited as EP 0 SQO 937 (reference BM) in the 

IDS filed on August 27,2009. 

IV. STATEMENT UNDER 37 C.F.R. § 1.97(e) 

The undersigned hereby states that: 

D a. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 30 

days prior to the filing of this IDS. This statement does not relate to English language 

counterparts not listed in a communication from the foreign patent office. Such English language 

counterparts are provided to aid the Examiner's consideration of non-English items first cited in 

the communication from the foreign patent office; or 
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communication from the foreign patent office. Such English language counterparts are provided 

to aid the Examiner's consideration of non-English items first cited in the communication from 

the foreign patent office. As to the remaining items of information, to the knowledge of the 

person signing the certification after making reasonable inquiry, such remaining items were not 

known to any individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the 

filing of this statement. 

V. FEES 

D a. This Information Disclosure Statement is being filed concurrently with the filing 

of a new patent application or Request for Continued Examination. No fee is required. 

D b. This Information Disclosure Statement is being filed within three months of the 

filing date of an application. No fee is required. 

c. This Information Disclosure Statement is being f"Iled before the mailing date 

of a f"Irst Action on the merits. No fee is required. If a f"Irst Off"Ice Action on the merits has 

issued, please consider this IDS under 37 C.F.R. § 1.97(c) and see the statement under 37 

3 of5 ADM/ETP/las 



Vizio EX1002 Page 0313

Application No.: 12/548,618 
Art Unit 2812 

DocketNo.: 0020-5147PUS5 

C.F.R. § 1.97(e) above. If no statement has been made, charge our deposit account for the 

required fee. 

D d. This Information Disclosure Statement is being filed before the mailing date of a 

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.F.R. § 

1.97(c)(1)). 

D No statement. The fee as required by 37 C.F.R. § 1.17(p) is provided. 

or 

D See the above statement. No fee is required. 

D e. This Information Disclosure Statement is being filed after the mailing date of a 

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.P.R. § 1.97(d)), 

see the statement above. The fee as required by 3 7 C.F .R. § 1 .17 (p) is provided. 

VI. PAYMENT OF FEES 

D The required fee is listed on the attached Fee Transmittal. 

~ No fee is required. 

4of5 ADMIETP/las 



Vizio EX1002 Page 0314

Application No.: 12/548,618 
Art Unit 2812 

Docket No.: 0020-5147PUS5 

If the Examiner has any questions concerning this IDS, please contact the undersigned. If 

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to 
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PURPOSE: To make it possible to conduct 
heterochromatic three LED pellets mounting required 
for full-color emission, to improve color-mixing 
property, and to prevent generation of foam when 
molding. 
CONSTITUTION: A double molded structure is formed 
by molding the recessed part of an inner container 2 
using the resin having a high concentration dispersant 
and the entire inner container 2 is molded by the resin 
having low concentration dispersant. Also, in the case 
of single molding, a notch is provided on the inner 
container 2 so that foam is bled out excellently. As a 
result, at least three LED pellets can be mounted on 
the recessed part of the inner container, and color
mixing property can be improved by the double molding 
structure. 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1.This document has been translated by computer. So the translation may not reflect the 
original precisely. 
2.**** shows the word which can not be translated. 
3.In the drawings, any words are not translated. 

CLAIMS 

[Ciaim(s)] 
[Claim 1 ]A light emitting diode having carried an LED pellet individually on two or more inner 
leads allocated in the bottom of said crevice of a non-translucency inner container which has a 
crevice, and carrying out an enclosure mold by translucency resin so that said non
translucency inner container and said LED pellet may be covered to one. 
[Claim 2]A light emitting diode having covered by resin which added an optical dispersion agent 
by the 1st concentration to the crevice upper surface of a non-translucency inner container 
given in the 1st paragraph of a claim, and carrying out the mold of the periphery by resin which 
added an optical dispersion agent of little 2nd concentration rather than said 1st concentration. 
[Claim 3]A light emitting diode providing infeed which is the depth from the crevice upper 
surface to the bottom, and reaches an inner container given in the 1st paragraph of a claim 
from a crevice medial surface to lateral surface. 

[Translation done.] 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Industrial Application]This invention relates to a multicolor light emitting diode. 
[0002] 
[Description of the Prior Art]A light emitting diode is divided roughly into the red and green 
which used Ga system compound semiconductors, such as GaP and GaAIAs, as the luminescent 
color, and three bh..:e colors using compound semiconductors, such as SiC, GaN, and ZnZe, 
further. The LED pellet of these three colors is arranged in the same enclosure sealed body and 
what is called a mold in recent years, and the request from a commercial scene has increased 
to the light emitting diode in which multicolor luminescence is possible. 
[0003]The conventional multicolor light emitting diode The passage of the sectional view of 
dr?yving ()_(top view of a), and said (b), After having carried out press working of sheet metal of 
the tip of the metal leadframes 11, having considered it as the LED pellet mount part, forming 
the flat part 11 a and forming the reflection part 11 b in the circumference of the flat part 11 a 
further, the mold part 12 was formed with the sealing resin in which the optical dispersion agent 
was added in the circumference. 
[0004] 
[Problem(s) to be Solved by the Invention]In the metal leadframes 11 in such press working of 
sheet metal, it was a limit that area of the flat part 11 a in which an LED pellet is carried cannot 
secure widely, but carries the two LED pellets 13 and 13'. 
[0005]1n order to produce a red light LED pellet, a green emission LED pellet, and the multicolor 
light emitting diode further formed combining the luminescent color of three colors of a blue 
light LED pellet, The leadframe which needs to install the flat part which can carry three or 
more LED pellets in a leadframe, and can constitute easily the light circuit of these three or 
more LED pellets is required. 
[0006]Aithough it is better for the resin which forms that mold part to use transparent resin 
from a point of luminous efficiency when the LED pellet which has the different luminescent 
color of three or more pieces is carried in the same mold, the luminescent color from each LED 
pellet can be directly seen in this case. 
[0007]For example, since red and green are individually emitted to the exterior when it is 
transparent resin, red and green can be seen [ orange ] , although obtained by making the LED 
pellet which emits light in red and green emit light simultaneously, and carrying out mixed colors, 
if the example which makes orange emit light explains from the outside as it is. 
[0008]Forming a mold part with the translucent resin which added the optical dispersion agent 
for improvement in the mixed-colors performance of the luminescent color is carried out. 
However, in inverse proportion to the addition of the optical dispersion agent to that mold part, 
light emitting luminance falls in this case. 
[0009]It is required on goods that hue and luminosity should not change even if the mixed
colors light in simultaneous lighting of two or more unique luminescence LED pellets observes 
from arbitrary directions. 
[001 O]Aithough the method of installing a reflection part in the circumference of the LED pellet 
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mount part of a leadframe is taken as a means which raises the luminous efficiency in the light 
emitting diode by which the single mold was carried out with the sealing resin which added the 
optical dispersion agent of arbitrary concentration, The shape where this LED pellet mount part 
has the high circumference as drawing 4 (a), and an LED pellet mount part is low, This inner 
container is inserted in the mold 9 with which it filled up with the undiluted solution 14 of 
sealing resin for molds reverse using what is called the concave inner container 2 as Qr_?_\jl/ing4 
(b) at the time of formation of the mold part 14 of a light emitting diode. If the surrounding air is 
involved in, it means that that air foam 10 stagnated in this crevice with as as drawing4 (c) at 
this time and heat cure of the mold part sealing resin is carried out, the air foam 1 0 remains in 
the mold part 14 of a light emitting diode, and it has become factors, such as poor lighting and 
characteristic defect. 
[0011]As above-mentioned, when forming the mold part 14 of a light emitting diode, the 
leadframe for not generating the air foam 10 is needed in the mold part. 
[0012] 
[Means for Solving the Problem]This invention an LED pellet mount part in which red, green, 
and blue LED pellet loading are possible, After carrying an LED pellet in nothing and this 
leadframe a leadframe top allocated in inside of an inner container formed with thermoplastics, 
structure which carries out a mold so that this whole inner container may be covered is 
adopted. 
[0013]As a means which takes out the luminescent color when simultaneous lighting of the LED 
pellet of two or more colors is carried out as one mixed color, It is filled up with translucent 
resin of the 1st concentration with many additions of an optical dispersion agent to the crevice 
upper surface of an inner container, and double molding structure which carries out the mold of 
the circumference with translucent resin of the 2nd concentration with few optical dispersion 
agents further is adopted. 
[0014]0nly arbitrary numbers provide infeed which is the depth from the crevice upper surface 
of this inner container to a recessed bottom face as a structure of making it not make it 
stagnating in that inner container, and attains air foam from a crevice medial surface to lateral 
surface. 
[0015] 
[Function]By attaching an inner container with the concave part which did not provide a crevice 
directly on the leadframe but was formed with thermoplastics on the leadframe, Three unique 
luminescence LED pellets, the red light LED pellet and green emission LED pellet which enable 
multicolor luminescence, and a blue light LED pellet, can be carried in the same light emitting 
diode. 
[0016]1t is filled up to the upper surface of the inner container by which translucent resin of the 
1st concentration with many additions of an optical dispersion agent is carried in an LED pellet, 
By adopting the double molding structure which furthermore carried out the mold of the 
circumference with translucent resin of the 2nd concentration with few optical dispersion 
agents, change of the hue of the luminescent color when it sees from the luminescent color and 
a slanting transverse direction when it sees from a transverse plane can also be controlled. 
[0017]When only arbitrary numbers provide the infeed which is the depth from the crevice 
upper surface of the inner container which carries the LED pellet to a recessed bottom face, 
and reaches from a crevice medial surface to the lateral surface, the air foam in the crevice of 
a light emitting diode is easily discharged by passing through an infeed part outside. 
[0018] 
[Example]The light emitting diode of this invention is explained with reference to drawings. 
[0019]As shown in the perspective view of drawing 1 (the sectional side elevation of a), top 
view of the (b), and said (c), the light emitting diode of this invention, The sealing resin 6 of the 
1st concentration with many additions of an optical dispersion agent is first filled up with and 
stiffened to the crevice upper surface of the inner container 2 (LED pellet mount part) of a 
leadframe, It is conipatible in the performance to which luminescence mixed-colors nature 
furthermore disagrees the circumference with light emitting luminance by adoption of the double 
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molding structure which forms a lens with the sealing resin 7 of the 2nd concentration with few 
additions of an optical dispersion agent. 
[0020]The flat part 1 a which carries the LED pellet manufactured in etching or press working of 
sheet metal to the metal plates of 0.1-0.275 mm of board thickness like drawing 2 (a) although 
this structure is realized, and the lead outputting part 1 b to the leadframe 1 which it has like 
grawitJg.f_(b), The inner container 2 fabricated with the thermoplastics of a white system for 
the purpose of improvement in the radiant power output to the direction of the front of an LED 
pellet is formed. The duty holding the leadframe 1 which carries out for relativity and is 
arranged has also achieved this inner container 2. 
[0021]In the crevice of the inner container 2 ofthe leadframe 1 produced as mentioned above, 
it becomes possible about the red light LED pellet 3 required for especially multicolor 
luminescence, the green emission LED pellet 4, and the blue light LED pellet 5 to carry one 
piece and a total of three LED pellets or more, respectively. 
[0022]1n the depth from the crevice upper surface of the inner container 2 to a recessed 
bottom face as the drawing 3 perspective view. And by forming the infeed 8 which reaches from 
a crevice medial surface to the crevice lateral surface, as contrasted with clra1fVir1g 5, as shown 
in drawing 4 (a) - (d), the air foam 10 involved in the inside of a mold can be easily emitted to 
the exterior through the infeed 8, and can remove the air foam in a light emitting diode mold 
part. 
[0023]0f course, it cuts deeply here and, as for the width and the number of 8, the viscosity of 
sealing resin for molds must be carefully examined in consideration of the shape and the size of 
the inner container 2. If width of infeed is enlarged or the number is increased, it will become 
easy to escape from air foam, but in order for the internal surface product of a crevice which 
reflects the light of an LED pellet ahead to decrease, it is necessary to determine appropriately 
so that the fall of luminosity may be controlled. 
[0024] 
[Effect of the lnvention]The sealing resin 6 of the 1st concentration with many additions of an 
optical dispersion agent is filled up with and stiffened to the crevice upper surface of the inner 
container of the LED pellet mount part of a leadframe, By forming a lens with the sealing resin 7 
of the 2nd concentration with few additions of an optical dispersion agent. the circumference, 
At the time of simultaneous lighting of two or more unique luminescence LED pellets, even if 
the luminescent color of a light emitting diode sees from which direction, mixed-colors nature 
can be improved to such an extent that it is visible with the same color, and control of a fall of 
the light emitting luminance which disagrees with mixed-colors nature further is attained. In the 
light emitting diode by which the single mold was carried out with the sealing resin which added 
the optical dispersion agent of arbitrary concentration, In the depth from the crevice upper 
surface of the inner container 2 fabricated with the structure which enables improvement in 
optical power, and three or more unique luminescence LED pellet loading, and the adopted 
thermoplastics to a recessed bottom face. And when only arbitrary numbers form the infeed 8 
which reaches from a crevice medial surface to the lateral surface and the crevice of this inner 
container 2 is inserted in the mold 9 with which the undiluted solution of sealing resin for molds 
was filled up, the air foam by which involved in the surrounding air and it was generated can be 
easily discharged to the exterior. 

[Translation done.] 
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original precisely. 
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3.In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Dr§II'J"ingJJ(a) The sectional view of the light emitting diode of this invention example 
(b) The top view 
(c) The perspective view 
[Drawing 2](a) The top view of a leadframe circuit part and a lead outputting part used for the 
light emitting diode of this invention example 
(b) The top view in the state where the inner container made of thermoplastics was attached to 
the leadframe 
[Dm'v'VLI1g ~]The perspective view of the light emitting diode of this invention example 
(Qraj'Vit]g__:l.](a) The mold part formation figure of a process which manufactures the example of 
this invention (before insertion to a mold) 
(b) The sectional view of the mold with which it similarly filled up with the undiluted solution of 
sealing resin for molds 
(c) The constitutional diagram which similarly inserted the leadframe with an envelope in the 
mold 
(d) The sectional view of completion of a single mold light emitting diode 
[l)rawing__§](a) mold part formation figure (before insertion to a mold) which expresses the 
manufacturing process of a device conventionally 
(b) The sectional view of the mold with which it similarly filled up with the undiluted solution of 
sealing resin for molds 
(c) The constitutional diagram which similarly inserted the leadframe with an envelope in the 
mold 
(d) Similarly it is a completed chart of a single mold light emitting diode. 
[Drayving 6](a) The top view of the conventional multicolor light emitting diode 
(b) The side view 
[Description of Notations] 
1 Leadframe 
1 a LED pellet mount part 
1 b Lead outputting part 
2 Inner container 
3 Red light LED pellet 
4 Green emission LED pellet 
5 5' Blue light LED pellet 
6 The 1st sealing resin 
7 The 2nd sealing resin 
8 - 8"' infeed 
9 The mold with which it filled up with the undiluted solution of sealing resin for molds 
10 Air foam 
11 Metal leadframe 
11 a Flat part 
11 b Reflection part 
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12 Mold part 
13 and 13' LED pellet 
14 Mold part 

[Translation done.] 
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Docket No.: 0020-5147PUS5 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/548,618 Confirmation No.: 7447 

Filed: August 27, 2009 Art Unit: 2812 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Applicants hereby submit an Information Disclosure Statement for consideration by the 

Examiner. 

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION 

The patents, publications, or other information submitted for consideration by the Office 

are listed on the attached PTO/SB/08. 

II. COPIES 

a. Copies of foreign patent documents, non-patent literature and other information. 

D b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any 

information not provided can be found in one or more of the following applications which has 

been relied upon for an earlier filing date under 35 U.S.C. § 120: 

U.S. Application No. and U.S. Filing Date 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/dlr 
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Application No.: 12/548,618 Docket No.: 0020-5147PUS5 
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III. 

0 

CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION 

a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the 

relevance of all non-English language patents, publications, or other information listed is as 

follows: 

An English language abstract and a full English machine generated translation are 

provided for the following reference: JP-6-296043-A 

b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE 

COMMUNICATION: An English language version of the search report or Foreign Patent Office 

communication that indicates the degree of relevance is attached. 

c. OTHER: The following additional information is provided. JP-6-296043-A was 

cited by the Japanese Patent Office on October 20, 2009 in a counterpart foreign application. 

US-4,001-628 and US-5,208,462-A were cited in a foreign Office Action from Singapore issued 

on April 9, 2010 in a counterpart foreign application. 

IV. STATEMENT UNDER 37 C.P.R.§ 1.97(e) 

The undersigned hereby states that: 

0 a. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 30 

days prior to the filing of this IDS. This statement does not relate to English language 

counterparts not listed in a communication from the foreign patent office. Such English language 

counterparts are provided to aid the Examiner's consideration of non-English items first cited in 

the communication from the foreign patent office; or 

0 b. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 

three months prior to the filing of this IDS. This statement does not relate to English language 

counterparts not listed in a communication from the foreign patent office. Such English language 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/dlr 
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counterparts are provided to aid the Examiner's consideration of non-English items first cited in 

the communication from the foreign patent office; or 

D c. No item of information contained in the IDS was cited in a communication from a 

foreign patent office in a counterpart foreign application, and, to the knowledge of the person 

signing the certification after making reasonable inquiry, no item of IDS was known to any 

individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing of the 

IDS. 

D d. Some of the items of information in the IDS were cited in a communication from 

a foreign patent office. Such items were first cited in a communication from a foreign patent 

office in a counterpart foreign application not more than three months prior to the filing of this 

IDS. This statement does not relate to English language counterparts not listed in a 

communication from the foreign patent office. Such English language counterparts are provided 

to aid the Examiner's consideration of non-English items first cited in the communication from 

the foreign patent office. As to the remaining items of information, to the knowledge of the 

person signing the certification after making reasonable inquiry, such remaining items were not 

known to any individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the 

filing of this statement. 

V. FEES 

D a. This Information Disclosure Statement is being filed concurrently with the filing 

of a new patent application or Request for Continued Examination. No fee is required. 

D b. This Information Disclosure Statement is being filed within three months of the 

filing date of an application. No fee is required. 

c. This Information Disclosure Statement is being filed before the mailing date of a 

first Action on the merits. No fee is required. If a first Office Action on the merits has issued, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRNCET/dlr 
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please consider this IDS under 37 C.P.R. § 1.97(c) and see the statement under 37 C.P.R. 

§ 1.97( e) above. If no statement has been made, charge our deposit account for the required fee. 

D d. This Information Disclosure Statement is being filed before the mailing date of a 

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.P.R. 

§ 1.97(c)(l)). 

D No statement. The fee as required by 37 C.P.R.§ 1.17(p) is provided. 

or 

D See the above statement. No fee is required. 

D e. This Information Disclosure Statement is being filed after the mailing date of a 

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.P.R. § 1.97(d)), 

see the statement above. The fee as required by 37 C.P.R.§ 1.17(p) is provided. 

VI. PAYMENT OF FEES 

D The required fee is listed on the attached Fee Transmittal. 

0 No fee is required. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRNCET/dlr 
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If the Examiner has any questions concerning this IDS, please contact the undersigned. If 

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to 

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No. 

02-2448. 

Dated: 

:lULl I lOliJ 

Attachment( s): 

0 PTO/SB/08 
0 
0 
D 
D 
D 

Document( s) 
Foreign Patent Office Communication 

Foreign Search Report 
Fee 
Other: 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

D. Richard Anderson 
Registration No.: 40439 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 
8110 Gatehouse Road, Suite 100 East 
P.O. Box 747 
Falls Church, VA 22040-0747 
703-205-8000 

DRA/CET/dlr 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/548,618 Confirmation No.: 7447 

Filed: August 27, 2009 Art Unit: 2812 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Applicants hereby submit an Information Disclosure Statement for consideration by the 

Examiner. 

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION 

The patents, publications, or other information submitted for consideration by the Office 

are listed on the attached PTO/SB/08. 

II. COPIES 

a. Copies of foreign patent documents, non-patent literature and other information. 

D b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any 

information not provided can be found in one or more of the following applications which has 

been relied upon for an earlier filing date under 35 U.S.C. § 120: 

U.S. Application No. and U.S. Filing Date 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/dlr 
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III. 

0 

CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION 

a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the 

relevance of all non-English language patents, publications, or other information listed is as 

follows: 

An English language abstract and a full English machine generated translation are 

provided for the following reference: JP-6-296043-A 

b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE 

COMMUNICATION: An English language version of the search report or Foreign Patent Office 

communication that indicates the degree of relevance is attached. 

c. OTHER: The following additional information is provided. JP-6-296043-A was 

cited by the Japanese Patent Office on October 20, 2009 in a counterpart foreign application. 

US-4,001-628 and US-5,208,462-A were cited in a foreign Office Action from Singapore issued 

on April 9, 2010 in a counterpart foreign application. 

IV. STATEMENT UNDER 37 C.P.R.§ 1.97(e) 

The undersigned hereby states that: 

0 a. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 30 

days prior to the filing of this IDS. This statement does not relate to English language 

counterparts not listed in a communication from the foreign patent office. Such English language 

counterparts are provided to aid the Examiner's consideration of non-English items first cited in 

the communication from the foreign patent office; or 

0 b. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 

three months prior to the filing of this IDS. This statement does not relate to English language 

counterparts not listed in a communication from the foreign patent office. Such English language 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/dlr 
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counterparts are provided to aid the Examiner's consideration of non-English items first cited in 

the communication from the foreign patent office; or 

D c. No item of information contained in the IDS was cited in a communication from a 

foreign patent office in a counterpart foreign application, and, to the knowledge of the person 

signing the certification after making reasonable inquiry, no item of IDS was known to any 

individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing of the 

IDS. 

D d. Some of the items of information in the IDS were cited in a communication from 

a foreign patent office. Such items were first cited in a communication from a foreign patent 

office in a counterpart foreign application not more than three months prior to the filing of this 

IDS. This statement does not relate to English language counterparts not listed in a 

communication from the foreign patent office. Such English language counterparts are provided 

to aid the Examiner's consideration of non-English items first cited in the communication from 

the foreign patent office. As to the remaining items of information, to the knowledge of the 

person signing the certification after making reasonable inquiry, such remaining items were not 

known to any individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the 

filing of this statement. 

V. FEES 

D a. This Information Disclosure Statement is being filed concurrently with the filing 

of a new patent application or Request for Continued Examination. No fee is required. 

D b. This Information Disclosure Statement is being filed within three months of the 

filing date of an application. No fee is required. 

c. This Information Disclosure Statement is being filed before the mailing date of a 

first Action on the merits. No fee is required. If a first Office Action on the merits has issued, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRNCET/dlr 
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please consider this IDS under 37 C.P.R. § 1.97(c) and see the statement under 37 C.P.R. 

§ 1.97( e) above. If no statement has been made, charge our deposit account for the required fee. 

D d. This Information Disclosure Statement is being filed before the mailing date of a 

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.P.R. 

§ 1.97(c)(l)). 

D No statement. The fee as required by 37 C.P.R.§ 1.17(p) is provided. 

or 

D See the above statement. No fee is required. 

D e. This Information Disclosure Statement is being filed after the mailing date of a 

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.P.R. § 1.97(d)), 

see the statement above. The fee as required by 37 C.P.R.§ 1.17(p) is provided. 

VI. PAYMENT OF FEES 

D The required fee is listed on the attached Fee Transmittal. 

0 No fee is required. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRNCET/dlr 
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If the Examiner has any questions concerning this IDS, please contact the undersigned. If 

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to 

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No. 

02-2448. 

Dated: 

:lULl I lOliJ 
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D. Richard Anderson 
Registration No.: 40439 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 
8110 Gatehouse Road, Suite 100 East 
P.O. Box 747 
Falls Church, VA 22040-0747 
703-205-8000 

DRA/CET/dlr 
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Transmittal Letter 1 5 

Information Disclosure Statement (IDS) Filed (SB/08) 6 7 

Warnings: 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/548,618 Confirmation No.: 7447 

Filed: August 27, 2009 Art Unit: 2812 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Not Yet Assigned 

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Applicant(s) hereby submit(s) an Information Disclosure Statement for consideration by 

the Examiner. 

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION 

The patents, publications, or other information submitted for consideration by the Office 

are listed on the attached PTO/SB/08. 

II. COPIES 

a. Copies of foreign patent documents, non-patent literature and other information. 

D b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any 

information not provided can be found in one or more of the following applications which has 

been relied upon for an earlier filing date under 35 U.S.C. § 120: 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRNCET/das 
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III. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION 

D a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the 

relevance of all non-English language patents, publications, or other information listed is as 

follows: 

D b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE 

COMMUNICATION: An English language version of the search report or Foreign Patent Office 

communication that indicates the degree of relevance is attached. 

c. OTHER: The following additional information is provided. The references listed 

in the attached European Search Report issued August 23, 2010, in EP 04001377.3, but not cited 

herein, are all previously submitted in an IDS filed August 27, 2009. 

The U.S. references cited herein were cited by the Examiner in an Office Action issued 

August 2, 2010, in co-pending application Serial No. 12/559,042, a copy of which is attached 

IV. STATEMENT UNDER 37 C.F.R. § 1.97(e) 

The undersigned hereby states that: 

D a. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 30 

days prior to the filing of this IDS. This statement does not relate to English language 

counterparts not listed in a communication from the foreign patent office. Such English language 

counterparts are provided to aid the Examiner's consideration of non-English items first cited in 

the communication from the foreign patent office; or 

D b. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 

three months prior to the filing of this IDS. This statement does not relate to English language 

counterparts not listed in a communication from the foreign patent office. Such English language 

counterparts are provided to aid the Examiner's consideration of non-English items first cited in 

the communication from the foreign patent office; or 

BIRCH. STEWART, KOLASCH & BIRCH. LLP DRNCET/das 
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D c. No item of information contained in the IDS was cited in a communication from a 

foreign patent office in a counterpart foreign application, and, to the knowledge of the person 

signing the certification after making reasonable inquiry, no item of IDS was known to any 

individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing of the 

IDS. 

d. Some of the items of information in the IDS were cited in a communication from 

a foreign patent office. Such items were first cited in a communication from a foreign patent 

office in a counterpart foreign application not more than three months prior to the filing of this 

IDS. This statement does not relate to English language counterparts not listed in a 

communication from the foreign patent office. Such English language counterparts are provided 

to aid the Examiner's consideration of non-English items first cited in the communication from 

the foreign patent office. As to the remaining items of information, to the knowledge of the 

person signing the certification after making reasonable inquiry, such remaining items were not 

known to any individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the 

filing of this statement. 

V. FEES 

D a. This Information Disclosure Statement is being filed concurrently with the filing 

of a new patent application or Request for Continued Examination. No fee is required. 

D b. This Information Disclosure Statement is being filed within three months of the 

filing date of an application. No fee is required. 

c. This Information Disclosure Statement is being filed before the mailing date of a 

first Action on the merits. No fee is required. If a first Office Action on the merits has issued, 

please consider this IDS under 37 C.F.R. § 1.97(c) and see the statement under 37 C.F.R. 

§ 1.97(e) above. If no statement has been made, charge our deposit account for the required fee. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/das 
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D d. This Information Disclosure Statement is being filed before the mailing date of a 

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.F.R. 

§ 1.97(c)(l)). 

D No statement. The fee as required by 37 C.F.R. § 1.17(p) is provided. 

or 

D See the above statement. No fee is required. 

D e. This Information Disclosure Statement is being filed after the mailing date of a 

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.F.R. § 1.97(d)), 

see the statement above. The fee as required by 37 C.F.R. § 1.17(p) is provided. 

VI. PAYMENT OF FEES 

D The required fee is listed on the attached Fee Transmittal. 

0 No fee is required. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP DRNCET/das 
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If the Examiner has any questions concerning this IDS, please contact the undersigned. If 

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to 

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No. 

02-2448. 

Dated: NOV l_ 2010 

Attachment(s): 
0 PTO/SB/08 
0 Document(s) 
D Foreign Patent Office Communication 
0 Foreign Search Report 
D Fee 

1chard An n 
Registration No.: 40439 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 
8110 Gatehouse Road, Suite 100 East 
P.O. Box 747 
Falls Church, VA 22040-0747 
703-205-8000 

0 Other: Office Action issued August 2, 2010, m co-pending application Serial No. 
12/559,042 

BIRCH. STEWART. KOLASCH & BIRCH, LLP DRA/CET/das 
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PTO/SB/08a (07 -09) 

Approved for use through 07/31/2012. OMB 0851-0031 
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number 

r 

Examiner 
initial'* 

Examiner 
Initial'* 

Examiner 
Signature 

Substitute for form 1449AIPTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/548,618 
Filing Date 08-27-09 

STATEMENT BY APPLICANT First Named Inventor Yoshinori Shimizu 
Art Unit 2822 

(Use as many sheets as necessary) Examiner Name M. M. TRINH 

Sheet I 1 I ot I 2 Attorney Docket Number 0020-5147PUS5 

U.S. PATENT DOCUMENTS 
Cite 
No. 

1 

2 

3 

4 

Cite 
No.1 

Document Number Publication Date Name of Patentee or 

Number- Kind Code 2 (ff known) 
MM-DD-YYYY Applicant of Cited Document 

US-2009/0315014-A1 12-24-2009 SHIMIZU et al. 

US-2009/0315015-A1 12-24-2009 SHIMIZU et al. 

US-201 0/0001258-A 1 01-07-2010 SHIMIZU et al. 

US-5,045,867-A 09-03-1991 FUSE 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document 

Publication Date Name of Patentee or 
Count,Y Number

4
Kind Code (ff known)

5 MM-DD-YYYY Applicant of Cited 
Code Document 

I Date 
Considered 

Pages, columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

Pages, columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 

Considered. Include copy of this form with next communication to applicant. 1. Applicant's unique citation design number (optional). 2 See Kinds Codes of 
USPTO patent Documents. at www.uspto.gov or MPEP 901.04. 3. Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4. For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5. Kind of document by 

the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. 6. Applicant is to place a check mark here if English language 

Translation is attached. 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, 

including gathering, preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, P.O. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 

SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assisstance in completing the form, ca/11-800-PT0-9199 (1-800-786.9199) and select option 2. 

"' 

~ 

T 
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PTO/SB/08b (07 -09) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Pape!Work reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number 

Substitute for form 1449B/PTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/548,618 

STATEMENT BY APPLICANT 
Filing Date 08-27-09 

First Named Inventor Yoshinori Shimizu 

(Use as many sheets as necessary) 
Art Unit 2822 

Sheet I 

Examiner Cite 
initial* No. 1 

5 

6 

7 

8 

Examiner 
Signature 

Examiner Name M. M. TRINH 

2 I of I 2 Attorney Docket Number 0020-5147PUS5 

NON PATENT LITERATURE DOCUMENTS 

Include name of the author (in CAPITAL LEITERS), title of the article (when appropriate), title of the 
item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), 

publisher, city and/or country where published. 

Office Action dated July 7, 2010 for US Application No. 12/548,614. 

Office Action dated June 16, 2010 for US Application No. 12/548,621. 

Office Action dated November 10, 2010 for US Application No. 12/575,162. 

Office Action dated November 15, 2010 for US Application No. 12/548,614. 

I Date 
Considered 

• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 
1. Applicants unique citation designation number. (optional) 2. Applicant is to place a check mark here if English language Translation is attached. 

T2 

r 

c 

c 

c 

c 

0 

0 
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c 

r 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S. C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, 
preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Cheif Information Officer, U.S. Patent and Trademark Office, 
P.O. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assisstance in completing the form, call 1-800-PT0-9199 and select option 2. 
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Docket No.: 0020-5147PUS5 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/548,618 Confirmation No.: 7447 

Filed: August 27, 2009 Art Unit: 2812 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: M.M. TRINH 

LETTER REGARDING COPENDING APPLICATIONS 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

This letter submits potential relevant information advising the Examiner of the 

following co-pending U.S. Applications which claim the benefit of U.S. Patent 6,600,175 (by 

Baretz et al., issued on 07/29/2003) which was submitted to USPTO in an IDS on July 13, 2010. 

Appl. No. Filing Date Group 

90/010,940 May6, 2010 3992 
(Reexamination ofUSP 

6,600,175) 
11/264,124 November 1, 2005 2814 

12/131,118 June I, 2008 2814 

12/131,119 June 1, 2008 2879 

The subject matter contained in the above-listed copending U.S. applications may be 

deemed to relate to the present application, and thus may be material to the prosecution of this 

instant application. 

The above-listed co-pending applications are not to be construed as prior art. By bringing 

the above-listed applications to the attention of the Examiner, Applicants do NOT waive any 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tlb 
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confidentiality concerning the above-listed co-pending applications or this application. See 

MPEP § 101. 

If necessary, the Director is hereby authorized in this, concurrent, and future replies to 

charge any fees required during the pendency of the above-identified application or credit any 

overpayment to Deposit Account No. 02-2448. 

Dated: DEC 3 0 2010 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

D. Rtchard An erson 
Registration No.: 40439 
BIRCH, STEW ART, KOLASCH & BIRCH, LLP 
8110 Gatehouse Road, Suite 100 East 
P.O. Box 747 
Falls Church, VA 22040-0747 
703-205-8000 

DRA/CET/tlb 
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Docket No.: 0020-5147PUS5 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/548,618 Confirmation No.: 7447 

Filed: August 27, 2009 Art Unit: 2822 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: M.M. TRINH 

LETTER REGARDING COPENDING APPLICATIONS 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Under the provisions of MPEP § 2001.06(b), the Examiner is hereby advised of the 

following copending U.S. Applications: 

Appl. No. Filing Date 

12/947,470 

12/831,586 

12/942,792 

12/689,681 

November 16, 2010 

July 7, 2010 

November 9, 2010 

January 19, 2010 

2812 

2811 

2812 

2812 

The subject matter contained in the above-listed copending U.S. applications may be 

deemed to relate to the present application, and thus may be material to the prosecution of this 

instant application. 

The above-listed co-pending applications are not to be construed as prior art. By bringing 

the above-listed applications to the attention of the Examiner, Applicants do NOT waive any 

confidentiality concerning the above-listed co-pending applications or this application. See 

MPEP § 101. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tlb 
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If necessary, the Director is hereby authorized in this, concurrent, and future replies to 

charge any fees required during the pendency of the above-identified application or credit any 

overpayment to Deposit Account No. 02-2448. 

Dated: 
DEC 3 0 2010 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

D. Richard An erson 
Registration No.: 40439 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 
8110 Gatehouse Road, Suite 100 East 
P.O. Box 747 
Falls Church, VA 22040-0747 
703-205-8000 

DRA/CET/tlb 
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Electronic Acknowledgement Receipt 

EFSID: 9137720 

Application Number: 12548618 

International Application Number: 

Confirmation Number: 7447 

Title of Invention: LIGHT EMITIING DEVICE AND DISPLAY 

First Named Inventor/Applicant Name: Yoshinori SHIMIZU 

Customer Number: 02292 

Filer: David Richard Anderson/Sarah Beatty/for Tim Boone 

Filer Authorized By: David Richard Anderson 

Attorney Docket Number: 0020-5147PUS5 

Receipt Date: 30-DEC-2010 

Filing Date: 27-AUG-2009 

TimeStamp: 13:23:29 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 
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6382 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Docket No.: 0020-5147PUS5 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/548,618 Confirmation No.: 7447 

Filed: August 27, 2009 Art Unit: 2822 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: M. M. TRINH 

INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Applicant(s) hereby submit(s) an Information Disclosure Statement for consideration by 

the Examiner. 

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION 

The patents, publications, or other information submitted for consideration by the Office 

are listed on the attached PTO/SB/08. 

II. COPIES 

a. Copies of foreign patent documents, non-patent literature and other information. 

D b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any 

information not provided can be found in one or more of the following applications which has 

been relied upon for an earlier filing date under 35 U.S.C. § 120: 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP DRA/CET/tlb 
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III. 

D 

CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION 

a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the 

relevance of all non-English language patents, publications, or other information listed is as 

follows: 

D b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE 

COMMUNICATION: An English language version of the search report or Foreign Patent Office 

communication that indicates the degree of relevance is attached. 

0 c. OTHER: The following additional information is provided. 

Copies of the Office Actions dated July 7, 2010 and November 15, 2010 for US 

Application No. 12/548,614, a copy of the Office Action dated June 16, 2010 for US 

Application No. 12/548,621 and a copy of the Office Action dated November 10, 2010 

for US Application No. 12/575,162 are attached. 

All of the references cited in the attached US Office Actions except for US-5,045,867-A, 

US-2010/0001258-A1, US-2009/0315014-A1 and US-2009/0315015-A1 were previously 

cited in the IDSes filed August 27, 2009, December 4, 2009, July 13, 2010 or November 

1, 2010. 

IV. STATEMENT UNDER 37 C.F.R. § 1.97(e) 

The undersigned hereby states that: 

D a. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 30 

days prior to the filing of this IDS. This statement does not relate to English language 

counterparts not listed in a communication from the foreign patent office. Such English language 

counterparts are provided to aid the Examiner's consideration of non-English items first cited in 

the communication from the foreign patent office; or 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tlb 
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D b. Each item of information contained in the IDS was first cited in any 

communication from a foreign patent office in a counterpart foreign application not more than 

three months prior to the filing of this IDS. This statement does not relate to English language 

counterparts not listed in a communication from the foreign patent office. Such English language 

counterparts are provided to aid the Examiner's consideration of non-English items first cited in 

the communication from the foreign patent office; or 

D c. No item of information contained in the IDS was cited in a communication from a 

foreign patent office in a counterpart foreign application, and, to the knowledge of the person 

signing the certification after making reasonable inquiry, no item of IDS was known to any 

individual designated in 37 C.P.R. § 1.56(c) more than three months prior to the filing of the 

IDS. 

D d. Some of the items of information in the IDS were cited in a communication from 

a foreign patent office. Such items were first cited in a communication from a foreign patent 

office in a counterpart foreign application not more than three months prior to the filing of this 

IDS. This statement does not relate to English language counterparts not listed in a 

communication from the foreign patent office. Such English language counterparts are provided 

to aid the Examiner's consideration of non-English items first cited in the communication from 

the foreign patent office. As to the remaining items of information, to the knowledge of the 

person signing the certification after making reasonable inquiry, such remaining items were not 

known to any individual designated in 37 C.P.R. § 1.56(c) more than three months prior to the 

filing of this statement. 

V. FEES 

D a. This Information Disclosure Statement is being filed concurrently with the filing 

of a new patent application or Request for Continued Examination. No fee is required. 

D b. This Information Disclosure Statement is being filed within three months of the 

filing date of an application. No fee is required. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tlb 
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c. This Information Disclosure Statement is being filed before the mailing date of a 

first Action on the merits. No fee is required. If a first Office Action on the merits has issued, 

please consider this IDS under 37 C.F.R. § 1.97(c) and see the statement under 37 C.F.R. 

§ 1.97(e) above. If no statement has been made, charge our deposit account for the required fee. 

D d. This Information Disclosure Statement is being filed before the mailing date of a 

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.F.R. 

§ 1.97(c)(l)). 

D No statement. The fee as required by 3 7 C.F .R. § 1.17(p) is provided. 

or 

D See the above statement. No fee is required. 

D e. This Information Disclosure Statement is being filed after the mailing date of a 

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.F.R. § 1.97(d)), 

see the statement above. The fee as required by 3 7 C.F .R. § 1.17 (p) is provided. 

VI. PAYMENT OF FEES 

D The required fee is listed on the attached Fee Transmittal. 

0 No fee is required. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tlb 
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If the Examiner has any questions concerning this IDS, please contact the undersigned. If 

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to 

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No. 

02-2448. 

Dated: DEC 3 0 2010 

Attachment(s): 
0 PTO/SB/08 
0 
D 
D 
D 
0 

Document( s) 
Foreign Patent Office Communication 

Foreign Search Report 
Fee 
Other: Four (4) US Office Actions 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

D. Richard All erson 
Registration No.: 40439 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 
811 0 Gatehouse Road, Suite 100 East 
P.O. Box 747 
Falls Church, VA 22040-0747 
703-205-8000 

DRA/CET/tlb 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

2292 7590 01/25/2011 

BIRCH STEW ART KOLASCH & BIRCH 
POBOX747 
FALLS CHURCH, VA 22040-0747 

EXAMINER 

TRINH, MICHAEL MANH 

ART UNIT PAPER NUMBER 

2822 

DATE MAILED: 01125/2011 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

12/548,618 08/27/2009 Y oshinori SHIMIZU 0020-5147PUS5 7447 

TITLE OF INVENTION: LIGHT EMITTING DEVICE AND DISPLAY 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisiona1 NO $1510 $300 $0 $1810 04/25/2011 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

L Review the SMALL ENTITY status shown above, 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A, If the status is the same, pay the TOTAL FEE(S) DUE shown 
above, 

B, If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A, Pay TOTAL FEE(S) DUE shown above, or 

B, If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box Sa on Part B- Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and l/2 
the ISSUE FEE shown above, 

IL PART B- FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required), If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted, If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B, 

IlL All communications regarding this application must give the application number, Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary, 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Pagel of 3 
PTOL-85 (Rev, 08/07) Approved for use through 08/3112010, 
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I 

PART B- FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks l through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block l, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

2292 7590 01/25/2011 

BIRCH STEW ART KOLASCH & BIRCH 
POBOX747 
FALLS CHURCH, VA 22040-0747 

APPLICATION NO. I FILING DATE I 
12/548,618 08/27/2009 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. 

Y oshinori SHIMIZU 0020-5147PUS5 7447 

TITLE OF INVENTION: LIGHT EMITTING DEVICE AND DISPLAY 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

TRINH, MICHAEL MANH 2822 

l. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

257-098000 

2. For printing on the patent front page, list 

(l) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1810 04/25/20ll 

2 ________________________ __ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an asstgnee 1s tdenlifted below, no asstgnee data w1ll appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth m 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 0 Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order- #of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 

0The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number (enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Dme ____________________ __ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL-85 (Rev. 08/07) Approved for use through 08/3112010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 



Vizio EX1002 Page 0367

UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/548,618 08/27/2009 

2292 7590 01/25/2011 

BIRCH STEW ART KOLASCH & BIRCH 
POBOX747 
FALLS CHURCH, VA 22040-0747 

FIRST NAMED INVENTOR 

Y oshinori SHIMIZU 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

0020-5147PUS5 7447 

EXAMINER 

TRINH, MICHAEL MANH 

ART UNIT PAPER NUMBER 

2822 

DATE MAILED: 01125/2011 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 90 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 90 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0 101 or 
(571)-272-4200. 

Page 3 of 3 
PTOL-85 (Rev. 08/07) Approved for use through 08/3112010. 
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Application No. Applicant(s) 

12/548,618 SHIMIZU ET AL. 
Notice of Allowability Examiner Art Unit 

Michael Trinh 2822 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOW ABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. 1Zl This communication is responsive to August 27 2009. 

2.1Z! The allowed claim(s) is/are 1-14. 

3. IZI Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) [gl All b) D Some* c) D None of the: 

1. [gl Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PT0-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PT0-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. [gl Notice of References Cited (PT0-892) 

2. D Notice of Draftperson's Patent Drawing Review (PT0-948) 

3. [gilnformation Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date See Continuation Sheet 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

/Michael Trinh/ 
Primary Examiner, Art Unit 2822 

U.S. Patent and Trademark Off1ce 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

7. D Examiner's Amendment/Comment 

8. [gl Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

PTOL-37 (Rev. 08·06) Notice of Allowability Part of Paper No./Mail Date 20110118 
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Continuation Sheet (PTOL-37) Application No. 12/548,618 

Continuation of Attachment(s) 3. Information Disclosure Statements (PTO/SB/08), Paper No./Mail Date: 8/27/09; 12/4/09; 7/13/1 0; 
11/1/1 0; and 12/30/10. 
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Application/Control Number: 12/548,618 

Art Unit: 2822 

DETAILED ACTION 

Page 2 

*** This office action is responsive to filling of the application on August 27, 2009. Claims 

1-14 are pending. 

Allowable Subject Matter 

1. Claims 1-14 are allowed. 

2. The following is a statement of reasons for the indication of allowable subject matter: 

3. The references of record, alone or in combination, do not fairly anticipatively disclose 

each and every aspect of the claimed light emitting diode, or fairly make a prima facie obvious 

case of the claimed light emitting diode, in combination with other claimed limitations as recited 

in base claim 1, the inclusion of having a transparent material covering said LED chip, and a 

phosphor contained in said transparent material and absorbing a part of light emitted by said 

LED chip and emitting light of wavelength different from that of the absorbed light; wherein the 

main emission peak of said LED chip is within the range from 400 nm to 530 nm, a 

concentration of said phosphor in the vicinity of said LED chip is larger than a concentration of 

said phosphor in the vicinity of the surface of said transparent material, and said phosphor 

diffuses the light from said LED chip and suppresses a formation of an emission pattern by a 

partial blocking of the light by said electrode. 

**************** 
Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Michael M. Trinh whose telephone number is (571) 272-1847. 
The examiner can normally be reached on M-F: 9:00Am to 5:30Pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on (571) 272-2429. The central fax phone number is 
(703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
Oacs-25A-1 

/Michael Trinh/ 
Primary Examiner, Art Unit 2822 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

12/548,618 SHIMIZU ET AL. 
Notice of References Cited 

Examiner Art Unit 
I Page 1 of 1 Michael Trinh 2822 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name Classification Country Code-Number-Kind Code MM-YYYY 

* A US-5,623, 181 04-1997 Suehiro et al. 313/512 

* B US-5,043,716 08-1991 Latz et al. 345/82 

* c US-5,84 7,507 12-1998 Butterworth et al. 313/512 

D US-

E US-

F US-

G US-

H US-

I US-

J US-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Code-Number-Kind Code MM-YYYY Country Name Classification 

N 

0 

p 

Q 

R 

s 
T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

v 

w 

X 

* A copy of th1s reference 1s not be1ng furnished w1th th1s Off1ce act1on. (See MPEP § 707.05(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 

PT0-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20110118 
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Search Notes 
Application/Control No. Applicant(s)/Patent under 

Reexamination 

12/548,618 SHIMIZU ET AL. 
Examiner Art Unit 

I Michael Trinh 2822 

SEARCHED 
SEARCH NOTES 

(INCLUDING SEARCH STRATEGY) 

Class Subclass Date Examiner DATE EXMR 

257 98 1/18/2011 MT 
Searched Databases in EAST 

11/18/2011 MT 
(Attached Search History Printout) 

257 13 1/18/2011 MT 

257 99 1/18/2011 MT 

257 100 1/18/2011 MT 

257 101 1/18/2011 MT 

257 E33.061 1/18/2011 MT 

INTERFERENCE SEARCHED 

Class Subclass Date Examiner 

PG·PUB Interference 
1/18/2011 MT 

Search History Printout 

U.S. Patent and Trademark Office Part of Paper No. 20110118 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 12548618 SHIMIZU ET AL. 

Examiner Art Unit 

Michael Trinh 2822 

Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

~ Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 01/18/2011 

1 1 = 

2 2 = 

3 3 = 

4 4 = 

5 5 = 

6 6 = 

7 7 = 

8 8 = 

9 9 = 

10 10 = 

11 11 = 

12 12 = 

13 13 = 

14 14 = 

U.S. Patent and Trademark Office Part of Paper No. : 2011 0118 
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UNI1ED STATES PATENT AND TRADEMARK OFFICE 

BIB DATA SHEET 

Page 1 of 1 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

CONFIRMATION NO. 7447 

SERIAL NUMBER 

12/548,618 

FILING or 371 (c) 
DATE 

08/27/2009 

CLASS 

257 AS'if 

GROUP ART UNIT ATTORNEY DOCKET 
NO. 

RULE 

APPLICANTS 
Yoshinori SHIMIZU, Naka-gun, JAPAN; 
Kensho Sakano, Anan-shi, JAPAN; 
Yasunobu Noguchi, Naka-gun, JAPAN; 
Toshio Moriguchi, Anan-shi, JAPAN; 

** CONTINUING DATA ************************* 
This application is a DIV of 12/028,062 02/08/2008 PAT 7,682,848 

which is a DIV of 10/609,402 07/01/2003 PAT 7,362,048 
which is a D IV of 09/458,024 12/1 0/1999 PAT 6,614,179 
which is a DIV of 09/300,315 04/28/1999 PAT 6,069,440 
which is a D IV of 08/902,725 07/29/1997 PAT 5,998,925 

** FOREIGN APPLICATIONS ************************* 
JAPAN P 08-198585 07/29/1996 
JAPAN P 08-244339 09/17/1996 
JAPAN P 08-245381 09/18/1996 
JAPAN P 08-359004 12/27/1996 
JAPAN P 09-081010 03/31/1997 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** 
09/29/2009 

2822 0020-5147PUS5 

Foreign Priority claimed ~Yes 0 No 

35 USC t t9(a-d) conditions met ~Yes 0 No 

STATE OR SHEETS TOTAL INDEPENDENT 

Verified and /MICHAEL MANH 
TRINH/ 

Acknowledged Examiner's Signature 

ADDRESS 

BIRCH STEWART KOLASCH & BIRCH 
PO BOX 747 
FALLS CHURCH, VA 22040-0747 
UNITED STATES 

TITLE 

LIGHT EMITTING DEVICE AND DISPLAY 

COUNTRY DRAWINGS CLAIMS CLAIMS 

JAPAN 19 14 1 

0 All Fees 

FILING FEE FEES: Authority has been given in Paper 
0 1.16 Fees (Filing) 

0 1.17 Fees (Processing Ext. of time) 

0 1.18 Fees (Issue) 
RECEIVED No. to charge/credit DEPOSIT ACCOUNT 

1090 No. for following: 

0 Other 

0 Credit 

BIB (Rev. 05/07) 
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Issue Classification 
Application/Control No. 

121548,618 
Examiner 

Michael Trinh 

Applicant(s)/Patent under 
Reexamination 

SHIMIZU ET AL. 
Art Unit 

2822 

ISSUE CLASSIFICATION 
ORIGINAL CROSS REFERENCE(S) 

CLASS I SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

257 I 98 257 99 100 

INTERNATIONAL CLASSIFICATION 257 
E33. 
061 

H 0 1 L 29122 

I 

I 

I 

I 

------------- Total Claims Allowed: 14 

(Assistant Examiner) (Date) 
/Michael Trinh/ 1/18/2011 O.G. O.G. 

Print Claim(s) Print Fig. 
(Legal Instruments Examiner) (Date) (Primary Examiner) (Date) 

1 1 

I:8J Claims renumbered in the same order as presented by applicant 0CPA D T.D. 0R.1.47 

ro ro 
c ro ro 

c ro ro 
c ro ro ro ro ro 

c ro c ro c ro c 
c "6> c "6> c "6> c "6> c "6> c "6> c "6> 

u::: 0 u::: 0 u::: 0 u::: 0 u::: 0 u::: 0 u::: 0 
1 1 31 61 91 121 151 181 
2 2 32 62 92 122 152 182 
3 3 33 63 93 123 153 183 
4 4 34 64 94 124 154 184 
5 5 35 65 95 125 155 185 
6 6 36 66 96 126 156 186 
7 7 37 67 97 127 157 187 
8 8 38 68 98 128 158 188 
9 9 39 69 99 129 159 189 
10 10 40 70 100 130 160 190 
11 11 41 71 101 131 161 191 
12 12 42 72 102 132 162 192 
13 13 43 73 103 133 163 193 
14 14 44 74 104 134 164 194 

15 45 75 105 135 165 195 
16 46 76 106 136 166 196 
17 47 77 107 137 167 197 
18 48 78 108 138 168 198 
19 49 79 109 139 169 199 
20 50 80 110 140 170 200 
21 51 81 111 141 171 201 
22 52 82 112 142 172 202 
23 53 83 113 143 173 203 
24 54 84 114 144 174 204 
25 55 85 115 145 175 205 
26 56 86 116 146 176 206 
27 57 87 117 147 177 207 
28 58 88 118 148 178 208 
29 59 89 119 149 179 209 
30 60 90 120 150 180 210 

U.S. Patent and Trademark Office Part of Paper No. 20110118 



Vizio EX1002 Page 0378

EAST Search History 

EAST Search History 

EAST Search History (Interference) 

•· rR:~t~~~~~~ ·rA~i~i~~~~~: · r~~~~~~~ta~~~~~~~~~~~~~~~~~~~~~~:· rB~8~~~~~~~~~~~~~~~~~~~~: ro~~~~~~~t~~~~~~~~~~~~~~~~~~: f'p~~~~~~~~~~~~: · r+i~~~~~st~~~;:;,~p~~~~~~~~~~~ 1 

~# ~ ~ ~ ~Operator ! ~ ~ 
• fC38 _________ . i-2-----------· tr(-(l'i9t11"n-ear2--em-i!! _____ ius:---------------------- iaR ___________________________________ iaN ________________ f2o'1"1'io1-71_8 _______________ .! 
l l j$3) or LED) and jPGPUB; l l j11 :54 l 
l l j(transparen$2 or lUSPAT l l l l 

·~ ~ !transluce$4) and ~ ~ ! ~ ~ 
l l l(wavelength or l l l l l 
l l lwave-length or l l l l l 
l l l(wave adj length)) l l l l l 
l l land absorb$3 and l l l l l 
l l l(concentration with l l l l l 

; \ ' I ~ ~ ~ I, ~ 

·~ ~ !phosphor with ~ l l ~ ~ • I I I 1 ~ ~ lo ~ 

·~ ~ !(larger or higher or ~ l l ~ ~ 
l l lgreater or smaller or l l l l l 

• I I I 1 ~ ~ lo ~ 

·~ ~ !lower)) and diffus$3 ~ l l ~ ~ 
=~ ~ ~ . . ~ ~ l ~ ~ 
·~ ~ ~and ( em1ss1on or ~ l ~ ~ ! 
l l lemitt$4)).clm. l l l l l 

~: ........................................ : ................................ : .................................................................................................................. ~~ .............................................................. ~~ ...................................................................................... ~~ ................................................ : ............................................................................................. J 

1/18/2011 11:58:24 AM 
C:\ Documents and Settings\ MTrinh\ My Documents\ EAST\ Workspaces 
\-- ACOLLECTI ONSEARCH-25-A-1.wsp 

file:///CI/Documents%20and %20Settings/MTrinh/My%20Docum ... 548618/EASTSearchHistory .12548618 _Accessible V ersion.htm 1118/20 ll ll :58:33 AM 



Vizio EX1002 Page 0379

Receipt date: 07/13/2010 1254861 8 - GAU: 2822 

r 

\.. 

Examiner 
initial'* 

Examiner 
Initial* 

PTO/SB/08a (07 -09) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number 

Substitute for form 1449AJPTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/548,618 

Filing Date 08-27-09 

STATEMENT BY APPLICANT First Named Inventor Yoshinori Shimizu 

Art Unit 2812 
(Use as many sheets as necessary) Examiner Name Not Yet Assigned 

Sheet I 1 I of I 2 Attorney Docket Number 0020-5147PUS5 

U.S. PATENT DOCUMENTS 

Cite Document Number 
Publication Date Name of Patentee or Pages, columns, Lines, Where 

No.1 MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Number- Kind Code 2(if known) Figures Appear 

1 US-4,001 ,628 01-04-1977 Ryan 

2 US-5,208,462-A 05-04-1993 O'Connor et al. 

3 US-5,706,022-A 01-06-1998 Hate 

4 US-5,743,629-A 04-28-1998 Helstern et al. 

5 US-6,600, 175-81 07-29-2003 Baretz et al. 

FOREIGN PATENT DOCUMENTS 

Cite Foreign Patent Document Pages, columns, Lines, 

No.1 Publication Date Name of Patentee or Applicant of Cited Where Relevant 
CountrY Number

4
Kind Code (if known)

5 MM-DD-YYYY Document Passages or Relevant 
Code Figures Appear 

6 JP 6-296043-A 10-21-1994 

Examiner I 
Signature /Michael Trinh/ I Date I 

Considered 01/17/2011 
• EXAMINER: lmt1al1f reference considered, whether or not c1tat1on 1s 1n conformance w1th MPEP 609. Draw hne through c1tat1on 1f not 1n conformance and not 

Considered. Include of this form with next communication to applicant. 

1. Applicant's unique citation designation number (optional) 2. See Kinds codes of USPTO patent Documents. at www.uspto.gov or MPEP 901.04. 

"" 

Ts 

f"?1 
n 
n 
n 
n 
n 
n 
I I 
n 
I I 

3. Enter Office that isssued the document, by the two-letter code (WI PO Standard ST.3.) 4. For Japanese patent documents, the indication of the year of the reign of the 

Emperor must precede the serial number of the patent document. 5. Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.f 

16 if possible. 6. Applicant is to place a check mark here if English language Translation is attached. 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, 

preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 

P.O. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ALL R E FF:'~Nttt.:S cee5f\f'5'i'D~f1F:'fY-F!XC~WFftE~- L1 N F=D THROUGH. /MT I 
r~JA:-



Vizio EX1002 Page 0380

Receipt date: 07/13/2010 1254861 8 - GAU: 2822 

r 

PTO/SB/08b (07 -09) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number 

Substitute for form 14498/PTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/548 618 
Filing Date 08-27-09 

STATEMENT BY APPLICANT First Named Inventor Yoshinori Shimizu 
Group Art Unit 2812 

(Use as many sheets as necessary) Examiner Name Not Yet Assigned 

Sheet I 2 I ot I 2 Attorney Docket Nurnber 0020-5147PUS5 

NON PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 
initial* No.1 item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), 

publisher, city and/or country where published. 

Hide et al., "White light from lnGaN/conjugated polymer hybrid light-emitting diodes," Appl. Phys. Lett., 
7 Vol. 70 (20), May 19, 1997, http://apl.aip.org/copyright.jsp, pp. 2664-2666. 

Examiner 

I /Michael Trinh/ I Date I 01/17i2011 Signature Considered 

• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 
1. Applicants unique citation designation number. (optional) 2. Applicant is to place a check mark here if English language Translation is attached. 

" 

T2 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, 
preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Cheif Information Officer, U.S. Patent and Trademark Office, 
P.O. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. r 0 ~ 

ALL REFERENCnEssscoeNslonEtR'E''D"ExcEPrv\tH1ERE LINE~ RouGH. IMTI 



Vizio EX1002 Page 0381

Receipt date: 08/27/2009 

Substitute for fonn 1449/PTO 

Application Number 

1254861 8 - GAU: 2822 
AUG 2 7 2009 

Used in Lieu of PTO/SB/08NB 
(Based on PTO 01-08 version) 

Complete if Known 

NEW 

INFORMATION DISCLOSURE Filing Date AUll 2 1 zuu~ 
STATEMENT BY APPLICANT First Named Inventor Yoshinori SHIMIZU 

Art Unit N/A 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

Sheet I 1 I of I 5 Attorney Docket Number 0020-514 7PUS5 

U.S. PATENT DOCUMENTS 

Examiner 
Document Number Publication Date Name of Patentee or 

Pages, Columns, Lines, Where 
Cite Relevant Passages or Relevant 

Initials* No.' Number-Kind Code2 
( if known) MM-DD-YYYY Applicant of Cited Document Figures Appear 

AA* US-5,700,713-A 12-23-1997 Yamazaki et al. 
AB* US-5,257,049 10-26-1993 Van Peteghem 
AC* US-6,812,500 11-02-2004 Reeh et al. 
AD* US-2001-0030326-A 1 10-18-2001 Reeh et al. 
AE* US-6,576,930 06-10-2003 Reeh et al. 
AF* US-6, 784,511 08-31-2004 Kunihara et al. 
AG* US-6,066,861 05-23-2000 Hohn et al. 
AH* US-5,959,316 09-28-1999 Lowery 
AI* US-5,118,985-A 06-02-1992 Patton et al. 
AJ* US-4,644,223 02-17-1987 de Hair et al. 
AK* US-6,538,371 03-25-2003 Duggal et al. 
AL* US-3,875,456 04-01-1975 Kano et al. 
AM* US-3,510,732 05-05-1970 R.L. Amans 
AN* US-5,550,657 08-27-1996 Tanaka et al. 
AO* US-5,578,839 11-26-1996 Nakamura et al. 
AP* US-6,004,001-A 12-21-1999 Noll 
AQ* US-4,905,060 02-27-1990 Chinone et al. 
AR* US-3,652,956 03-28-1972 Pinnow et al. 
AS* US-4,314,91 0 02-09-1982 Barnes 
AT* US-5,006,908 04-09-1991 Matsuoka et al. 
AU* US-5,369,289 11-29-1994 Tamaki et al. 
AV* US-4,727,283 02-23-1988 van Kemenade et al. 
AW* US-4,298,820 11-03-1981 Bongers et al. 
AX* US-3,699,478 10-17-1972 Pinnow et al. 
AY* US-6, 798,537 08-25-1998 Nitta 
AZ* US-5,202,777 04-13-1993 Sluzky et al. 
AA1* US-3,819,974 06-25-1974 Stevenson et al. 
AB1* US-5,84 7,507 12-08-1998 Butterworth et al. 
AC1* US-3,691,482 09-12-1972 Pinnow et al. 
AD1* US-4,550,256 10-29-1985 Berkstesser et al. 
AE1* US-4, 716,337 12-29-1987 Huiskes et al. 
AF1* US-5,471,113 11-28-1995 De Backer et al. 
AG1* US-5,825,125-A 10-20-1998 Ligthart et al. 
AH1* US-5,602,418-A 02-11-1997 lmai et al. 
Al1* US-6,340,824-B 1 01-22-2002 Komoto et al. 
AJ1* US-5, 949,182 09-07-1999 Shealy et al. 
AK1* US-3, 7 48,548 07-24-1973 Haisty et al. 
AL1* US-5,512,210 04-30-1996 Sluzky et al. 
AM1* US-5,630,741 05-20-1997 Potter 
AN1* US-4,857,228 08-15-1989 Kabay et al. 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Publication 
Name of Patentee or 

Pages, Columns, Lines, 
Examiner Cite Date Where Relevant Passages 1" Initials* No.' Country Code' -Number' -Kind Code' (if known) MM-DD-YYYY Applicant of Cited Document Or Relevant Figures Appear 

BA JP-2002-270020-A 09-20-2002 CASIO COMPUTER CO LTD 

Birch, Stewart, Kolasch & Birch, LLP ADM/~as 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MT/ 



Vizio EX1002 Page 0382

Receipt date: 08/27/2009 

Substitute for form 1449/PTO 

Application Number 

1254861 8 - GAU: 2822 
AUG 2 7 2009 

Used in Lieu of PTO/SB/08NB 
(Based on PTO 01-08 version) 

Complete if Known 

NEW 

INFORMATION DISCLOSURE Filing Date AUb 2 ., zuu~ 

STATEMENT BY APPLICANT First Named Inventor Yoshinori SHIMIZU 

Art Unit N/A 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

Sheet I 2 I of I 5 Attorney Docket Number 0020-514 7PUS5 

BB JP-7-321407 12-08-1995 FUJI ELECTRIC CO LTD. 
BC JP-6-115158 04-26-1994 AGFA GEVAERT NV 
BD JP-61-158606 07-18-1986 
BE J P-2000-512806 09-26-2000 
BF JP-07-288341 10-31-1995 NICHIA CHEM IND LTD 
BG JP-5-226676 03-09-1993 SHARP CORP. 
BH JP-49-122292 11-22-1974 
Bl JP-11-500584 01-12-1999 
BJ JP-8-78727-A 03-22-1996 ...J 

BK JP-03-152898-A 06-28-1991 
BL JP-06-139973-A 05-20-1994 I I 
BM EP-0 500 937-A1 09-02-1992 H R 

BN J P-2001-320094-A 11-16-2001 
BO DE-3804293-A 1 08-24-1989 
BP JP-06-231605-A 08-19-1994 
BQ GB-2 000173 01-04-1979 
BR EP-0 383 215-A 08-22-1990 
BS DE-9013615-U 01-24-1991 
BT JP-59-301 07 -U 02-24-1984 
BU JP-7 -32638-U 06-16-1995 
BV JP-01-257993-A 10-16-1989 
BW JP-01-260707 -A 10-18-1989 
BX JP-02-111922-A 04-24-1990 
BY JP-05-142424-A 06-11-1993 
BZ JP-06-160635-A 06-07-1994 
BA1 JP-06-027327-A 02-04-1994 
BB1 JP-06-82633-A 03-25-1994 
BC1 JP-07-114904-A 05-02-1995 
BD1 JP-07 -235207 -A 09-05-1995 
BE1 JP-53-7153 01-21-1978 
BF1 JP-7-42152-A 07-21-1995 
BG1 JP-55-4898-A 01-14-1980 
BH1 J P-55-005533-A 01-16-1990 
Bl1 JP-60-185457 09-20-1985 
BJ1 JP-62-20237 -A 01-28-1987 
BK1 JP-62-232827 -A 10-13-1987 
BL1 JP-01-189695-A 07-28-1989 
BM1 JP-07-120754-A 05-12-1995 
BN1 JP-06-177 423-A 06-24-1994 
B01 JP-7-99345-A 04-11-1995 ...J 

BP1 JP-09-027642-A 01-28-1997 ...J 

BQ1 JP-05-63068-U 08-20-1993 ...J 

BR1 EP-0 209 942-A 1 01-28-1987 ...J 

BS1 EP-0 541 373-A2 11-05-1992 ...J 

BT1 JP-0 599 224-A1 06-01-1994 ...J 

Birch, Stewart, Kolasch & Birch, LLP ADM/ETP/Ias 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MT/ 



Vizio EX1002 Page 0383

Receipt date: 08/27/2009 

Substitute for fonn 1449/PTO 

Application Number 

INFORMATION DISCLOSURE Filing Date 

STATEMENT BY APPLICANT First Named Inventor 

Art Unit 

(Use as many sheets as necessary) 
Examiner Name 

Sheet I 3 I of I 5 Attorney Docket Number 

8U1 JP-01179471-A 07-17-1989 
8V1 JP-5043913-C1 04-21-1975 
8W1 JP-554898-A 01-14-1980 

8X1 JP-09027642-A 01-28-1997 
8Y1** JP-08007614-A 01-12-1996 
BZ1** JP-07176794-A 07-14-1995 
~ JP-07099345-A 04-11-1995 
13132"* JP-05152609 06-18-1993 

BC2"* JP-6220237-A 01-28-1987 

BD2"* W0-97/50132-A 1 12-31-1997 
8E2"* W0-98/12757 -A 1 03-26-1998 
8F2'* JP-5079379 11-24-1973 
BG2"* JP-742152 07-21-1995 

8H2"* JP-4717684 09-09-1972 

812** JP-491221 01-12-1974 

8J2** JP-49112577 10-26-1974 

BK2"* JP-62189770 02-15-1986 

8L2** JP-291980 09-29-1988 

Blv12"* JP-5152609-A 06-18-1993 

BN2'* JP-5183189-A 07-23-1993 

802"* JP-863119 03-08-1996 

BP2"* J P-1 0036835-A 02-10-1998 

BQ2"* JP-49106283 12-27-1972 

8R2"* JP-5245181 10-14-1977 

BS2"* G8-1589964 05-20-1981 
BT2'* JP-5441660 12-05-1979 

8U2'* JP-5472484 11-07-1978 

8\/2"* JP-5950445 04-01-1984 

BNZ" JP-324692 03-14-1991 

BX2"* JP-463162 05-29-1992 

8't?* JP-463163 05-29-1992 

BZ2'* JP-563068 08-20-1993 

BA3"* JP-8170077 07-02-1996 

BB3"* JP-5331584 03-24-1978 
BC3'* JP-60144381 07-30-1985 

BD3** JP-62167387 07-23-1987 

883'-* JP-6208845 07-26-1994 

BF3'* JP-06177423 06-24-1994 

BG3"* JP-06260680 09-16-1994 

BH3'" JP-06268257 09-22-1994 

Birch, Stewart, Kolasch & Birch, LLP 

1254861 8 - GAU: 2822 
AUG 2 7 2009 

Used in Lieu of PTO/SB/OBA/B 
(Based on PTO 01-08 version) 

Complete if Known 

NEW 

AUG 2 7 2009 
Yoshinori SHIMIZU 

N/A 

Not Yet Assigned 

0020-5147PUS5 

I I 
r 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 

ADM/ETP/Ias 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MT/ 



Vizio EX1002 Page 0384

Receipt date: 08/27/2009 1254861 8 - GAU: 2822 

AUG 2 7 2009 

Used in Lieu of PTO/SB/08NB 
(Based on PTO 01-08 version) 

Substitute for form 1449/PTO Complete if Known 

Application Number NEW 

INFORMATION DISCLOSURE Filing Date AUli 2 1 zuu~ 
STATEMENT BY APPLICANT First Named Inventor Yoshinori ,SHIMIZU 

Sheet I 

I Examiner 
Signature 

(Use as many sheets as necessary) 

4 I of I 

Bl3** JP-4-234481-A 
BJ3** JP-4-80286-A 
BK3** GB-1 305111 
BL3"* EP-0 667 383-A2 

5 

Art Unit N/A 

Examiner Name Not Yet Assigned 

Attorney Docket Number 0020-5147PUS5 

08-24-1992 
03-13-1992 
01-31-1973 
08-16-1995 

I Date 
Cons1dered 

•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. • CITE NO.: Those application(s) which are marked with an single asterisk (•) next 
to the Cite No. are not supplied (under 37 CFR 1.98(a)(2)(iii)) because that application was filed after June 30, 2003 or is available in the IFW. •• CITE NO.: 
Those document(s) which are marked with an double asterisk (*•) next to the Cite No. are not supplied because they were previously cited by or submitted to the 
Office in a prior application relied upon in this application for an earlier filing date under 35 U.S.C. 120. 'Applicant's unique citation designation number 
(optional}. 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code 
(WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent 
document. 5 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check 
mark here if English language Translation is attached. 

NON PATENT LITERATURE DOCUMENTS 

Exami!;ler Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s). volume-issue T' Initials No.1 

number(s). publisher, city and/or country where published. 
CA "White LED lamp: Efficient light-emitting; Manufacture cost half', Nikkei Sangyo Shimbun, 

September 13, 1996, Published by Nihon Keizai Shimbunsha. 
CB "SIMENS SMT-TOPLED fur die Oberflachenmontage" Frank Mollmer et al. Simens 

Components, 29 (1991) Hfet 4. 
cc "Proceedings of the Institute of Phosphor Society", Translation of pages 1, 5 to 14 of the 264th 

Proceedings of the Institute of Phosphor Society, Nov. 29, 1996. 
CD "Nichia Chemical starts the sample shipment of white light emitting diode", News Report, 

translation of paQe 15 of Nikkei Electronics 1996.9.23 (No. 671 ). 
CE "GaNpn Contact Blue/Ultraviolet light Emitting Diode", H. Amano et al., Applied Physics, Vol. 

20, No.2, pp. 163-166 (1991) 
CF "Phosphors Based on Rare-Earths, A New Era in Fluorescent Lighting", B.M.J. Smets, 

Materials Chemistry and Physics, 16 pp. 283-299 (1987) 
CG "A New Phosphor for Flying-Spot Cathode-Ray Tubes for Color Television: Yellow Emitting .. ", 

G. Blasse et al., App. Phys. Lett. Vol. 11, No. 2, pp. 53-55 (1967) 
CH Y. Nayatani, Color Research & Application, Vol. 20, No. 3, June 1995, pp. 143-155. 
Cl WUSTLICH MIKRO-/OPTO-ELEKTRONIK GMBH (1994/1995) 
CJ W.W. Holloway, Jr. et at., "Optical Properties of Cerium-Activated Garnet Crystals", 1969 

Journal of the Optical Society of America, Vol. 59, No. 1, pp. 60-63 
CK W.W. HOLLOWAY, Jr. et al., "On The Fluorescence of Cerium- Activated Garnet Crystals", 

Physics Letters, Vol. 25A, No.8, 23 October 1967, pp. 614-615. 
CL W.J. MINISCALCO et al., "Measurements of Excited-State Absorption in Ce3+:YAGa)", J. 

Appl. Phys. Vol. 49, No. 12, December 1978, pp. 6109-6111. 
CM Takashi MATSUOKA et al., "Growth and Properties of a Wide-Gap Semiconductor lnGaN", 

Optoelectronics-Devices and Technologies, Vol. 5, No. 1, pp.53-64, June 1990. 
CN Tadao MIURA, ELECTRONICS ENGINEERING, "High-intensity White Backlighting for LCD of 

Car Audios", July 1996, Vol. 38, No. 7, pp. 55-58 
co T. NAGATOMO et al., "Ga1-xlnxN Blue Light-Emitting Diodes", Proc. Electrochem. Soc., 

1993, Vol. 93-10, pp. 136-141. 

Birch, Stewart, Kolasch & Birch, LLP ADM/ETP/Ias 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MT/ 



Vizio EX1002 Page 0385

Receipt date: 08/27/2009 1254861 8 - GAU: 2822 
AUG 2 7 2009 

Used in Lieu of PTO/SB/OSAJB 
(Based on PTO 01-08 version) 

Substitute for form 1449/PTO Complete if Known 

Application Number NEW 

INFORMATION DISCLOSURE Filing Date AUll :& ., LUU~ 

STATEMENT BY APPLICANT First Named Inventor Yoshinori SHIMIZU 

Art Unit N/A 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

Sheet I 5 I of I 5 Attorney Docket Number 0020-5147PUS5 

CP Shuji NAKAMURA, "Zn-doped lnGaN growth and lnGaN/AIGaN double-heterostructure blue-
light-emitting diodes", Journal of Crystal Growth, 145 (1994), pp. 911-917. 

CQ Shuji NAKAMURA, "lnGaN/AIGaN blue-light-emitting diodes", J. Vac. Sci. Techno!. A 13(3), 
May/Jun 1995, pp. 705-710. 

CR Shuji NAKAMURA, "High-Power lnGaN/AIGaN Double-Heterostructure Blue-Light-Emitting 
Diodes", IEDM 94 (1994), IEEE, pp. 567-570. 

cs Shuji NAKAMURA et al., "Si-Doped lnGaN Films Grown on GaN Films", Jpn. J. Appl. Phys. 
Vol. 32 (1993), pp. L 16-L 19, Part 2, No. 1NB, 15 January 1993. 

CT Shuji NAKAMURA et al., "P-GaN/N-InGaN/N-GaN Double-Heterostructure Blue-Light-Emitting 
Diodes", Jpn. J. Appl. Phvs. Vol. 32 (1993), pp. L8-L 11, Part 2, No. 1NB, 15, January 1993. 

cu Shigeo SHIONOYA et al. (editors), "Phosphor Handbook", pp. 505-508, CRC Press, 1999. 
cv Sato et al., Japanese Journal of Applied Physics, Vol. 35, July 1, 1996, pp. L838-L839. 

cw S. Nakaura et al., Japanese Journal of Applied Physics Part 2, Vol. 31, No. 1 OB, 1992, pp. 
L 1457-1459. 

ex R. W. G. Hunt, Color Research & Application, Vol. 16, No. 3,1991, pp. 146-165. 
CY Proceedings of Illumination National Convention in 1983, page 12. 
cz Phosphor Handbook, 1st Edition, 1987, pp. 233-240 and 275-277. 
CA1 P. Schlouer et al. "Luminescence Conversion of Blue Light Emitting Diodes", Applied Physics 

Letter, vol. 46, p. 417-418, February 1997 
CB1 Nikkei Sangyo Shin-bun of September 13, 1996. 
CC1 Nakamura, SPIE, Vol. 3002, pp. 26-35 (1997) 
CD1 Mitsubishi Electric Company Technical Report, Vol. 48, No.9, 1974, pp. 1121-1124. 
CE1 M.F. YAN et al., "Preparation of Y3AI5012-Based Phosphor Powders, J. Electrochem. Soc., 

Vol. 134, No. 2, Feb. 1987. 

CF1 M. Ikeda, Journal of the Illumination Society, Vol. 71, No. 10, 1987, pp. 612-617 and English 
Abstract. 

CG1 M. Ikeda et al., Color Research & Application, Vol. 16, No. 2, April 1991, pp. 72-80. 
CH1 M. Ikeda et al., Color Research & Application, Vol. 14, No.4, August 1989, pp. 198-206. 

Cl1 Kozo OSAMURA et al., "Preparation and optical properties of Ga1-xlnxN thin films", Journal of 
Applied Physics, Vol. 46, No.8, August 1975, pp. 3432-3437. 

CJ1 Journal of the Television Society, Vol. 47, No.5, 1993, pp. 753-764. 

CK1 J.M. Robertson, et al., "Colourshift of the Ce3+ Emission in Monocrystalline Epitaxially Grown 
Garnet Layers", 1981 Philips J. Res. 36, pp. 15-30 

CL1 Hoffman, Journal of les, pp. 89-91 (1977) 
CM1 H. Shinoda et al., Color Research & Application, Vol. 18, No.5, October 1993, pp. 326-333. I 

CN1 G. BLASSE et al., "Investigation of Some Ce3+-Activated Phosphors", Journal of Chemical 
Physics, Vol. 47, No. 12, 15 December 1967. 

C01 E. F. GIBBONS et al., "Some Factors Influencing the Luminous Decay Characteristics of 
Y3AI5012:Ce3+", J. Electrochem. Soc., Vol. 120, No.6, June 1973. 

CP1 D.J. ROBBINS et al., "Lattice Defects and Energy Transfer Phenomena in Y3AI5012:Ce3+", 
IPP. 1004-1013, printed June 19,2001. 

CQ1 Branko et al., Development and applications of highbright white LED lamps, November 29, 
1996, The 264th Proceedings of the Institute of Phosphor Society, pages 4-16 of the English 
translation . 

/Michael Trinh/ 01/17/2011 

Birch, Stewart, Kolasch & Birch, LLP ADM/ETP/Ias 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MT/ 



Vizio EX1002 Page 0386

Receipt date: 11/01/2010 1254861 8 - GAU: 2822 

/ 

\. 

Exam1ner 
imtial* 

PTO/SB/08a (07 -09) 

Approved for use through 07/31/2012 OMB 0651-0031 

U S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number 

"' Substitute for form 1449A!PTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/548,618 

Filing Date 08-27-09 
STATEMENT BY APPLICANT First Named Inventor Yoshinori Shimizu 

Art Unit 2812 
(Use as many sheets as necessary) Examiner Name Not Yet Assigned 

Sheet I 1 j of I 2 Attorney Docket Number 0020-5147PUS5 

U.S. PATENT DOCUMENTS 
Cite Document Number 
No 

Number- Kind Code 2 (if known) 

PublicatiOn Date 
MM-DD-YYYY 

Name of Patentee or 
Applicant of C1ted Document 

Pages, columns. Lmes. Where 
Relevant Passages or Relevant 

F1gures Appear 

US-5,221,984- A 06-22-1993 Furuyama et al. 
... 

2 US-5,594,751 -A 01-14-1997 Scott 

./ 

-- ----------- ---------- -----·-···------------------ --------------------
US-5,801.435- A 09-0 1-1998 Otsuki 

4 US-6,015,200- A 01-18-2000 Ogura 
-- ------------- --------------
-- ············ ......... 

---· ...... 

----· 

··-·1 . ······ -- ·--·--·-········----·-·----------·········---------- .. -- -1 

1-· -----------+-------~-- ------- ----------------- ------------- --- :----

:---- --1······ .... 

--------------------------- - -------------------- -·--·--- .. . .. --------------------··----------- - -----·····-- -- -11- -------------------

....... 

1-------------t---+----------------------- -----------------r--------------------------------------- -------------------

...... 

Examiner 
Initial• 

I 

--

Cite 
No.1 

---·······------ . ····· 

--------------------------------- ------------- ---------------------------- --------------------1 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document 
1------=-------------i Publication Date 

Countrf Number4Kind Code (if known)5 MM-DD-YYYY 
Code 

Name of Patentee or 
Applicant of C1ted 

Document 

Pages. columns. Lines. Where 
elevant Passages or Relevant 

Figures Appear T 

r 
·r ---- -------------·------------------·-------- ------ -------------r-

---- ··I. 

. 

- -----

··-···-······ - ·------····+--- . 1---

/Michael Trinh/ 01/17/2011 
• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 

Considered. Include copy of this form with next communication to applicant 1. Applicant's unique citation design number (optional). 2 See Kinds Codes of 

USPTO patent Documents. at www.uspto.gov or MPEP 901.04. 3. Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4. For 

Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document 5. Kind of document by 

the appropriate symbols as indicated on the document under WI PO Standard ST. 16 if possible. 6. Applicant is to place a check mark here if English language 

Translation is attached 

Th1s collection of informat1on is required by 37 CFR 1.97 and 1 98. The Information is required to obtain or retain a benefit by the public wh1ch is to file (and by the 

USPTO to process) an applicat1on Confidentiality is governed by 35 US C. 122 and 37 CFR 1 14 This collect1on is estimated to take 2 hours to complete. 

including gathering, preparing. and submitting the completed application form the USPTO Time w1ll vary depending upon the individual case. Any comments 
on the amount of time you reqwre to complete th1s form and/or suggestions for reducing th1s burden. should be sent to the Chief Information Officer. U.S. Patent 

and Trademark Office. P 0 Box 1450 Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS 

SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. /" 0 
ALL R~~~~~s~~c~n~~'e2~~ms~"~B~-~

0

~
1

~
1

~
0

;~~~a;s~H~iE~E lmo THROUGH. /MT/ 



Vizio EX1002 Page 0387

Receipt date: 11/01/2010 1254861 8 - GAU: 2822 

PTO/SB/08b (07 -09) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number 

/" 
Substitute for form 14498/PTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/548,618 

STATEMENT BY APPLICANT 
Filing Date 08-27-09 

First Named Inventor Yoshinori Shimizu 

(Use as many sheets as necessary) 
Art Unit 2812 

Examiner Name Not Yet Assigned 

Sheet I 2 I of I 2 Attorney Docket Number 0020-514 7PUS5 

' 
NON PATENT LITERATURE DOCUMENTS 

Examiner 
initial • 

Cite 
No. 1 

Include name of the author (in CAPITAL LETIERS}, title of the article (when appropriate}, title of the 
item (book, magazine, journal, serial. symposium, catalog, etc.), date, page(s), volume-issue number(s). 

publisher, city and/or country where published. 

5 

....... 

6 

NAKAMURA et al., "High-Brightness lnGaN Blue, Green and Yellow Light-Emitting Diodes with 
Quantum Well Structures", Japanese Journal of Applied Physics, Vol. 34, No. ?A, Part 2, July 1, 1995, 
pp. L797-L799 XP000702022 

Non-Final Office Action issued August 2, 2010, in co-pending U.S. Application Serial No. 12/559,042. 

------------ ---------------------------------------------------------------------------------------------------------------

"' 

r 

r 

r 

r 

r 

r 

r 
1------ ····-·········· -----1- -- ~ ------------- -------- --- --------------- -- ------ .... ---------------- - --- -------------------------- -------------------------- --

r 
-----

r 
- ----------------------- ------- . ------- ---

Examiner 
Signature 

/Michael Trinh/ 01/17/2011 
* EXAMINER Initial if reference considered. whether or not c1tation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant 
1. Applicants unique citation designation number. (optional) 2. Applicant is to place a check mark here if English language Translation is attached 

r 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. This collection is estimated to take 2 hours to complete, including gathering, 
preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Cheif Information Officer, U.S. Patent and Trademark Office, 
P 0. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assisstance in completing the form. ca/11-800-PT0-9199 and select option 2. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MT/ 



Vizio EX1002 Page 0388

Receipt date: 12/04/2009 1254861 8 - GAU: 2822 
DEC 0 4 2.DDS 

PTO/SB/08a (07-09) 
Approved for use through 07/31/2012_ OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Substitute for form 1449/PTO 
Complete if Known 

Application Number 12/548,618, Cont. #7447 

INFORMATION DISCLOSURE Filing Date August27,2009 

STATEMENT BY APPLICANT First Named Inventor Yoshinori SHIMIZU 

Art Unit 2812 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

Sheet I 1 I of I 3 Attorney Docket Nurnber 0020-5147PUS5 

U.S_ PATENT DOCUMENTS 

Examiner Cite 
Document Number Publication Date Name of Patentee or 

Pages, Columns, Lines, Where 
Relevant Passages or Relevant 

Initials* No.1 Number-Kind Code2 ( if known) MM-DD-YYYY Applicant of Cited Document Figures Appear 

AA* US-5,798,537 08-25-1988 Nitta 
AB* US-5,998,925-A 12-07-1999 Shimizu et al. 
AC* US-6,069,440-A 05-30-2000 Shimizu et al. 
AD* US-6,608,332-82 08-19-2003 Shimizu et al. 
AE* US-6,614, 179-81 09-02-2003 Shimizu et al. 
AF* US-7 ,026, 756-82 04-11-2006 Shimizu et al. 
AG* US-7 ,071 ,616-82 07-04-2006 Shimizu et al. 
AH* US-7, 126,27 4-82 10-24-2006 Shimizu et al. 
AI* US-7,215,074-82 05-08-2007 Shimizu et al. 
AJ* US-7 ,329,988-82 02-12-2008 Shimizu et al. 
AK* US-7 ,362,048-82 04-22-2008 Shimizu et al. 
AL* US-7 ,531 ,960-82 05-12-2009 Shimizu et al. 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Publication 
Name of Patentee or 

Pages, Columns. Lines, 
Examiner Cite Date Where Relevant Passages 
Initials* No.1 

Country Code3 -Nurnber4-Kind Code5 (if koown) MM-DD-YYYY Applicant of Cited Document Or Relevant Figures Appear -r' 

BA* EP-0-550-937-A1 09-02-1992 

--

/Michael Trinh/ 01/17/2011 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. *CITE NO.: Those application(s) which are marked with an single asterisk(*) next 
to the Cite No. are not supplied (under 37 CFR 1.98(a)(2)(iii)) because that application was filed after June 30, 2003 or is available in the IFW. 1 Applicant's 
unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued 
the document. by the two-letter code (WIPO Standard ST.3}. 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must 
precede the serial number of the patent document. 5 Kind of document by the appropriate symbols as indicated on the document under WI PO Standard ST 16 if 
possible. 6 Applicant is to place a check mark here if English language Translation is attached. 

Birch. Stewart, Kolasch & Birch, LLP ADM/ETP/Ias 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MT/ 



Vizio EX1002 Page 0389

Receipt date: 12/04/2009 1254861 8 - GAU: 2822 

PTO/SB/08a (07-09) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork. Reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number 

Substitute for form 1449/PTO 
Complete if Known 

Application Number 12/548,618, Conf. #7447 

INFORMATION DISCLOSURE Flling Date August27,2009 

STATEMENT BY APPLICANT First Named Inventor Yoshinori SHIMIZU 

Art Unit 2812 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

Sheet I 2 I of I 3 Attorney Docket Number 0020-5147PUS5 

NON PATENT LITERATURE DOCUMENTS 

Exami\,ler Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of 

T" 
No' 

the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue 
Initials number(s). publisher, city and/or country where published. 

CA* 
Notice of Allowance and Examiner's Comments on Allowance issued January 28, 1999, 
in U.S. Application No. 08/902,725 (U.S. Patent 5,998,925). 

CB" 
Office Action issued November 17, 2000, in U.S. Application No. 08/902,725 (U.S. Patent 
5,998,925). 

CC* Notice of Allowance and Examiner's Comments on Allowance issued October 8, 1999, 
in U.S. Application No. 09/300,315 (U.S. Patent 6,069,440). 

CD* 
Office Action issued March 13, 2001, in U.S. Application No. 09/458,024 (U.S. Patent 
6,614, 179). 

CE* 
Notice of Allowance and Examiner's Comments on Allowance issued March 26, 2003, in 
U.S. Application No. 09/458,024 (U.S. Patent 6,614,179). 

CF* Office Action issued August 14, 2002, in U.S. Application No. 09/736,425 (U.S. Patent 
6,608,332). 

CG* Notice of Allowance and Examiner's Comments on Allowance issued March 25, 2003, in 
U.S. Application No. 09/736,425 (U.S. Patent 6,608,332). 

CH* Office Action issued August 19, 2005, in U.S. Application No. 10/609,402 (U.S. Patent 
7,362,048). 

Cl* Office Action issued July 27, 2007, in U.S. Application No. 10/609,402 (U.S. Patent 
7,362,048). 

CJ* Office Action issued January 2, 2008, on U.S. Application No. 10/609,402 (U.S. Patent 
7,362,048). 

CK* Notice of Allowance and Examiner's Comments on Allowance issued February 13, 2008, 
in U.S. Application No. 10/609,402 (U.S. Patent 7,362,048). 

CL* Notice of Allowance and Examiner's Comments on Allowance issued May 4, 2005, in 
U.S. Application No. 10/609,503 (U.S. Patent 7,071,616). 

CM* Office Action issued AprilS, 2005, in U.S. Application No. 10/677,382 (U.S. Patent 
7,026,756). 

CN* 
Notice of Allowance and Examiner's Comments on Allowance issued September 22, 
2005, in U.S. Application No. 10/677,382 (U.S. Patent 7,026,756). 

CO* 
Office Action issued February 28, 2006, in U.S. Application No. 10/677,382 (U.S. Patent 
7,026,756). 

CP* Notice of Allowance and Examiner's Comments on Allowance issued February 11,2009, 
in U.S. Application No. 11/682,014 (U.S. Patent 7,531,960). 

CQ* Office Action issued September 7, 2005, in U.S. Application No. 10/864,544 (U.S. Patent 
7,126,274). 

CR* Notice of Allowance and Examiner's Comments on Allowance issued March 10, 2006, in 
U.S. Application No. 10/864,544 (U.S. Patent 7,126,274). 

/Michael Trinh/ 01/17/2011 
"EXAMINER: Initial if reference considered, whether or not citation is in confonnance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 

1Applicant's unique citation designation number (optional). 2Applicant is to place a check mark here if English language Translation is attached. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MT/ 



Vizio EX1002 Page 0390

Receipt date: 12/04/2009 1254861 8 - GAU: 2822 

PTO/SB/08a (07-09) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number 

Substitute for fonn 1449/PTO Complete if Known 

Application Number 12/548,618, Conf. #7447 

INFORMATION DISCLOSURE Filing Date August27,2009 

STATEMENT BY APPLICANT First Named Inventor Yoshinori SHIMIZU 

Art Unit 2812 
(Use as many sheets as necessary) 

Examiner Name Not Yet Assigned 

Sheet I 3 I of I 3 Attorney Docket Number 0020-5147PUS5 

NON PATENT LITERATURE DOCUMENTS 

Exami~er Cite Include name of the author (in CAPITAL LETTERS), title of the article {when appropriate), title of 
the item {book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue I' 

Initials No.' 
number(s ), publisher, city and/or country where published. 

CS* Office Action issued December 13, 2005, in U.S. Application No. 11/208,729 (U.S. Patent 
7,215,074). 

CT* 
Notice of Allowance and Examiner's Comments on Allowance issued September 7, 
2006, in U.S. Application No. 11/208,729 (U.S. Patent 7,215,074). 

CU* Office Action issued April4, 2007, in U.S. Application 11/653,275 (U.S. Patent 7,329,988). 

CV* Notice of Allowance and Examiner's Comments on Allowance issued September 25, 
2007, in U.S. Application No. 11/653,275 (U.S. Patent 7,329,988). 

/Michael Trinh/ 01/17i2011 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 

1Applicant's unique citation designation number (optional). 2Applicant is to place a check mark here if English language Translation is attached. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MT/ 



Vizio EX1002 Page 0391

Receipt date: 12/30/2010 1254861 8 - GAU: 2822 

PTO/SB/08a (07 -09) 

Approved for use through 07/31/2012. OMB 0851-0031 
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork reduction Act of 1995 no persons are required to respond to a collection of infonmation unless it contains a valid OMB control number 

r 
Substitute for form 1449AIPTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/548,618 
Filing Date 08-27-09 

STATEMENT BY APPLICANT First Named Inventor Yoshinori Shimizu 
Art Unit 2822 

(Use as many sheets as necessary) Examiner Name M. M. TRINH 

Sheet I 1 I ot I 2 Attorney Docket Number 0020-5147PUS5 

U.S. PATENT DOCUMENTS 
Examiner Cite Document Number Publication Date Name of Patentee or Pages, columns, Lines, Where 
initial'* No. MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant 

Number- Kind Code 2 (ff known) Figures Appear 

1 US-2009/0315014-A1 12-24-2009 SHIMIZU et al. 

2 US-2009/0315015-A1 12-24-2009 SHIMIZU et al. 

3 US-201 0/0001258-A 1 01-07-2010 SHIMIZU et al. 

4 US-5,045,867-A 09-03-1991 FUSE 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Pages, columns, Lines, Where 

Initial'* No.1 Publication Date Name of Patentee or Relevant Passages or Relevant 
Count,Y Number

4
Kind Code (ff known)

5 MM-DD-YYYY Applicant of Cited 
Code Document Figures Appear 

iMichael Trinh/ Oii17/20ii 
• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in confonmance and not 

Considered. Include copy of this form with next communication to applicant. 1. Applicant's unique citation design number (optional). 2 See Kinds Codes of 
USPTO patent Documents. at www.uspto.gov or MPEP 901.04. 3. Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4. For 
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5. Kind of document by 

the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. 6. Applicant is to place a check mark here if English language 

Translation is attached. 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, 

including gathering, preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments 

"' 

~ 

T 

r 
r: 
r 
r 
r 
rr 

on the amount of time you require to complete this fonm and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Off1ce, P 0 Box 1450 Alexandna, VA 22313-1450 DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS 

SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. (nJ.--

All REFEUREaNCESCOCONSlDE
1RED9EXC-FrP1TWHERnE LINED r):fROUGH. /MT/ 



Vizio EX1002 Page 0392

Receipt date: 12/30/2010 1254861 8 - GAU: 2822 

PTO/SB/08b (07 -09) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Pape!Work reduction Act of 1995 no persons are required to respond to a collection of information unless it contains a valid OMB control number 

Substitute for form 1449B/PTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/548,618 

STATEMENT BY APPLICANT 
Filing Date 08-27-09 

First Named Inventor Yoshinori Shimizu 

(Use as many sheets as necessary) 
Art Unit 2822 

Examiner Name M. M. TRINH 

Sheet I 2 I of I 2 Attorney Docket Number 0020-5147PUS5 

NON PATENT LITERATURE DOCUMENTS 

Examiner Cite Include name of the author (in CAPITAL LEITERS), title of the article (when appropriate), title of the 
initial* No. 1 

5 

6 

7 

8 

Examiner 
Signature 

item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), 
publisher, city and/or country where published. 

Office Action dated July 7, 2010 for US Application No. 12/548,614. 

Office Action dated June 16, 2010 for US Application No. 12/548,621. 

Office Action dated November 10, 2010 for US Application No. 12/575,162. 

Office Action dated November 15, 2010 for US Application No. 12/548,614. 

/Michael Trinh/ 01/17/2011 
• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to applicant. 
1. Applicants unique citation designation number. (optional) 2. Applicant is to place a check mark here if English language Translation is attached. 

T2 

r 

c 

c 

c 

c 

0 

0 

n 

c 

r 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S. C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering, 
preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Cheif Information Officer, U.S. Patent and Trademark Office, 
P.O. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assisstance in completing the form, call 1-800-PT0-9199 and select option 2. 

ALL REFERENCES CONSIDERED EXCEPT WH-!W:.lli....-r !NED THROUGH. /MT/ 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or .EM 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

I 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

2292 7590 01/25/2011 

BIRCH STEW ART KOLASCH & BIRCH, LLP 

POBOX747 
FALLS CHURCH, VA 22040-0747 

APPLICATION NO. I FILING DATE I 
12/548,618 08/27/2009 

TITLE OF INVENTION: LIGHT EMITTING DEVICE AND DISPLAY 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

TRINH, MICHAEL MANH 2822 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assi~nment or formal drawing, must 
have its own certificate of mailing or transmissiOn. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mall in an enveloP.e 
addressed to the Mail Stop ISSUE FEE address above, or being facsiiDile 
transmitted to the USPTO (571) 273-2885, on the date indicated befow. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. 

Y oshinori SHIMIZU 0020-5147PUS5 7447 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

257-098000 

2. For printing on the patent front page, list 

(1) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1810 04/25/2011 

1 Birch Stewart Kolasch & Birch, LLP 

2 ____________________ __ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

NICHIA CORPORATION Anan-shi, JAPAN 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual l&i Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 

liD Issue Fee 

~ Publication Fee (No small entity discount permitted) 

0 Advance Order- #of Copies---------

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 
1&1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 

overpayment, to Deposit Account Number 02-2448 (enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

ace pted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
ad ark Office. 

Date February 22, 2011 

Typed or printed name _D_._R_ic_h_a_rd_A_n_d_e_rs_o_n ___________ _ Registration No. _..:.4_0:....,4_3_9 ___________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to J?rocess) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparmg, and 
subiDitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or sug~estions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL-85 (Rev. 08/07) Approved for use through 08/3112010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

UlF" 
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Electronic Patent Application Fee Transmittal 

Application Number: 12548618 

Filing Date: 27-Aug-2009 

Title of Invention: LIGHT EMITIING DEVICE AND DISPLAY 

First Named Inventor/Applicant Name: Yoshinori SHIMIZU 

Filer: David Richard Anderson/Nadine Beasley 

Attorney Docket Number: 0020-5147PUS5 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl issue fee 1501 1 1510 1510 

Publ. Fee- early, voluntary, or normal 1504 1 300 300 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1810 
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Electronic Acknowledgement Receipt 

EFSID: 9493791 

Application Number: 12548618 

International Application Number: 

Confirmation Number: 7447 

Title of Invention: LIGHT EMITIING DEVICE AND DISPLAY 

First Named Inventor/Applicant Name: Yoshinori SHIMIZU 

Customer Number: 02292 

Filer: David Richard Anderson/Nadine Beasley 

Filer Authorized By: David Richard Anderson 

Attorney Docket Number: 0020-5147PUS5 

Receipt Date: 22-FEB-2011 

Filing Date: 27-AUG-2009 

TimeStamp: 15:56:47 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $1810 

RAM confirmation Number 2621 

Deposit Account 022448 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

92031 

1 Issue Fee Payment (PT0-85B) lssueFeeTransmittal.pdf no 1 
d cdb3 03c 4 3 cfca383 386ee 33 5 20c5 3 ab3e 7 

84462 

Warnings: 

Information: 

32112 

2 Fee Worksheet (PT0-875) fee-info. pdf no 2 
bfc8818b52b391 bb0df859300ac654ee9c8 

649e1 

Warnings: 

Information: 

Total Files Size (in bytes) 124143 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES pATENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

12/548,618 03/29/2011 

2292 7590 03/09/2011 

BIRCH STEW ART KOLASCH & BIRCH 
POBOX747 
FALLS CHURCH, VA 22040-0747 

PATENT NO. 

7915631 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

0020-5147PUS5 7447 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 90 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Yoshinori SHIMIZU, Naka-gun, JAPAN; 
Kensho Sakano, Anan-shi, JAPAN; 
Yasunobu Noguchi, Naka-gun, JAPAN; 
Toshio Moriguchi, Anan-shi, JAPAN; 

IR103 (Rev. 10/09) 
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Case 8:16~cv~00545 DocunH-:nt 5 Filed 03/23/16 Page 1 of 1 Page ID #:175 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court Central District of California on the following 

D Trademarks or 1:8] Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
March 23, 2016 Central District of California 

PLAINTIFF DEFENDANT 
Nichia Corporation VIZIO, Inc. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 7,901,959 March 8, 2011 Nichia Corporation 

2 7,915,631 March 29, 2011 Nichia Corporation 

3 8,309,375 November 13, 2012 Nichia Corporation 

4 7,855,092 December 21, 2010 Nichia Corporation 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 
D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

I DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 

23739027.1 
American LegalNet, Inc. A. 
Vt",V''<' .Fu~·0.1:; '•.Vorl._Ficn".CC!~Tl ~~ 
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Case 8:15~cv~01963~DMG~KES Document 14 Filed 03/23/16 Page 1 of 1 Page ID #:41 

AO 120 (Rev 08/10) 

TO: 
Mail Stop 8 

Director ofthc U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 tLS.C. § 2.90 and/or 15 U.S. C. § ll 16 you are hereby advised that a court action has been 

filed in the U.S. District Court Central District of California on the following 

~ Trademarks or []Patents. ( [] the patent ac1lon invoives 35 U.S.C. § 292.): 

DOCKET NO. DATEFlLED U.S. DlSTRlCT COURT 
SACV15-1963-DMG-K Sx 11/23/2015 Central District of California 
PLAINTIFF DEFENDANT 

VIZIO, Inc. Vizo. Inc. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 4621356 10/14/2014 VIZIO, Inc. 

2 4053025 11/8/2011 VIZIO, Inc. 

3 3235417 4i24!2007 VIZIO, Inc. 

4 4369035 7/16/2013 VIZIO, Inc. 

5 

In the above-entitled case, the following patent(s)! trademark(s) have been included: 

DATE INCLUDED 

2 

4 

5 

PATENTOR 
TRADEMARK NO. 

INCLUDED BY 

[] Amendment 

DATE OF PATENT 
OR TRADEMARK 

[] Answer [] Cross Bill [] Other Pleading 

HOLDER OF PATENT OR TRADEMARK 

[n the above----·entitled case, the following decision has been rendered or judgement issued: 

DECISIONiJUDGEMENT 

CLERK 

Plaintiff's Notice of Dismissal Pursuant to Federal Rules of Civil Procedure 41 (a) or (c) filed 
3/21/2016. 

(BY) DEPUTY CLE~'Z DATE 

KIRY K. GRAY G. Karni 3/23/20i 6 

CollY 1-----lj{Hm initiation of action, mail this 1:opy to l)irector Copy 3·----lJ !WtB termination of adion, mail this wpy to nirector 
Copy 2----·IJiwn filing document adding patent(s), mail this mpy to l)irector Copy 4·----Case file wpy 


