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Examiner ! Date i 1 
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Electronic Acknowledgement Receipt 

EFSID: 10677633 

Application Number: 12559042 

International Application Number: 

Confirmation Number: 7704 

Title of Invention: LIGHT EMITIING DEVICE AND DISPLAY 

First Named Inventor/Applicant Name: Yoshinori Shimizu 

Customer Number: 02292 

Filer: David Richard Anderson/Patti Young 

Filer Authorized By: David Richard Anderson 

Attorney Docket Number: 0020-5147PUS7 

Receipt Date: 05-AUG-2011 

Filing Date: 14-SEP-2009 

TimeStamp: 15:19:29 

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.) 

3312913 

1 2011 08051DS.pdf yes 7 
c6d 981 625 844ce90 7065 2e6bace98ca835 a 

94bd3 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 5 

Information Disclosure Statement (IDS) Form (SB08) 6 7 

Warnings: 

Information: 

5353614 

2 Non Patent Literature 
USOA 12548614dated062711. 

13 
pdf 

no 
19bdacb960e9fe8a 1497b836e44f1825d48 

0087b 

Warnings: 

Information: 

3258201 

3 Non Patent Literature 
USOA 12689681 dated062311. 

8 
pdf 

no 
25 3 966f1 ff94f14 2b40885 aOd 3 a34b9 Sa a aS 

d7bc 

Warnings: 

Information: 

Total Files Size (in bytes) 11924728 

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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l N 'THE lTNlTEH STATES PATENT AND TRADEMARK OFFICE 

Patent i\.pplicatio11 of: 
Yoshi.nori SHIMIZU et aL 

12/559,042 

DISPLAY CO\fPRISING A PLUR/\UTY OF 
LIGrrr EJ\HTTJNG COMPONENTS ON 

Confirmation No.: 7704 

Art Unit: 2829 

Examiner: 

lNFORl\:lA TION DISCLOSURE STATEMENT 

(~Olllfilissioner for r~atetltS 

;\lexa.ndxia~ \/_;\ 22.313~ 1450 

(Patent) 

Applicant(s) hereby submit(s) an Jnf()rmation Disclosure Statement t(.)r cons1deration by 

··~""' 1 -;. . 1 • ... • • • ' "'I( ... • "'I( ~ " '. () ("' .. 

.> ne patents, ptwncatwns, or otner mtonnatwn subrmttea tor consweratEm tJy HK' ·~ illcc 

ll. ~XWIEQ 

q 
~ .... , . ...., • .{' ·• • 3 '· ~ " · e · ' opes o, JoreJgn patent uocuments, non-patent llterature <m•:.t otner unorrnatlon. 

f)RA/CET./py 
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[)ocket N-o.: 0020-5147PtJS7 
Page 2 of 5 

D b. REFERENCES PREVIOUSLY CITED OR SUBl\,UTTED: Copies of any 

irrformation not provided can bt~ found in one or more of tht~ follov·/ing applications which has 

~LS_,./\rph~g119llNo_,_gnd U.S. Filin2 D-'1te 

12/028,062 filed February ~L 2008 

m. CONCl~EJiXELL1N:~JJON OF THE RELEVANCE/OTHER !NFORJ'vl!\:UQN 

NON-ENGUSEl: LANGUAGE DOCUMENTS: A. concise explanation of the 

relevance of aH non-English la.nguage patents, publications, or other information listed is as 

rbllmvs: 

D ENGLISH LA.NGtJA.GE SEARCH REPORT OR FOREiGN !\,\TENT OFFICE 

comrnunication that indicates the degree of relevance is attached. 

c. OTHER: The following additional irrformation is J:>rovided. 

U.S. 3,623,867, U.S. 3,842,306 and U.S. 5,816,677 -.vere cited in a U.S. Office A.cti.on 

issued in co-pending appticntion 12/689,681 on June 23, 2011; and U.S. 5,670,797 and 

U.S. 5.640.216 were cited in a U.S. Otlice Action issued in co-pending application 

12./548~6 ~ 4 os1 June 27, 20.l1 ~ 

D a. contained in the tDS \vas first cited 111 any 

comnmnication from n foreign nment of11ce in a countemart foreign annLication not more thnn 30 -·· .. .. .._. ~ s -

{iav§ prior lo the Jlling of this II)S. ··rl1is state1r~ent c1oes not re1ate li) 1~.ng1ish language 

C>)Unkrparts not listed in a conmmnication from the foreign patent office. Such English language 

counterparts arc pnrvided to aid the Examiner's consideration of non-English items firs:. cited in 

·' ' ' ,. < •• • . j··-
U.1e cottHlll.B1JcaUoi1 rron1 tne Jore.1gn pater1r o .t1ce; en· 
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f)ocke!. No: 0020-5 i47PtTS7 
Pagt~ 3 of 5 

n h 
\,_.". of jnt{mnation . ' contamea m the !DS \vas first cited 111. ~my 

commtmication from a {{;reign patent office m a counterpart foreign appLication not rnore 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 

cotmteqxnis are pro\'ided to aid the Examiner's consideration of .non-English items first cited in 

the corntln.n:icatiorl frorn the .f~.)reigT:. patent office; or 

LJ No ite_rn of information contained in t1"1e IDS \Vas cited in a communication from a 

ton:1gn patent office i.n a counterpart t~;reign application, and, to the kno\vledge of tl1e person 

after nmking reasonable inquiry. no itetn of IDS \Vas kno\-\'11 to any 

indiv·idual designated m 37 C.F.R. § l.56(c) more than thJee months pnor to the filing of the 

0 Some of the items of information in the fDS were cited in a comrnunication fi·om 

a f(n:;jgn patent office. Such jtems \vere Erst cited in a communication from a km~ign pment 

office in a counterpart foreign application not more than three rnonths prior to the fiLing of this 

lDS. ·rhis statement does not relate to English language counterparts not Listed m a 

communication from 1he foreig11 '0atent office. Such En dish language coumernarts are nrovidcd 
- y ~ - - t • 

perso.n. sigr1irtg tlse certificatio11 after 111akil1g reasona1)le inquiry·~ suc.h re111ain.ing itcrns \Vere 110t 

known to any individual. designated in 37 CF.R. § L56(c) more than three nwnths prior to the 

u This Inilmnation Disclosure State:ment is being filed concurrently \vith the GLing 

of a ne\v patent applicatiun or Request for Continued Examination. No ke is required. 

D This lnfimnation Disclosure Staternent JS being filed \vithin three rnontki of the 

filing date of a.n app!ic:.ltion. No fee is required. 
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l)ocket No,: 002Q ... 5l47PlJS7 
.Page .:f of 5 

This lnh)rmation Disclosure Statement is being filed bef{m.~ the nwiling date of a 

first Action on the merits. No fee is required. If a first Office Action on the merits has issued, 

C.F.R. 

S 1.97~"e) above~ lfs1c~ state1I1er1t. has bee11 111ade .. c11<lrge 011r deposit acce.)Uilt for the rea11ire(l _t~~e . 
.._) \ . . ~ . ' 

D d. This l!&mnation Disclosure Statement is being filed before the mailing date of a 

Final Ofnce i\ction or befor~ the mailing date of a Notice of i\llm.vance (see 37 C.F.R. 

§ L97(c)(1)\ 

0 " "-·· 

No statement. The fee as required b:y 37 C.F.R. § 1.17(p) is provided. 

or 

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 Alio'vv~mce (see 37 C.F.R. § 1.97(d)), 

rl 'T'h~~ ~';:>o.n~,~~·,:::..<"{ .l.!:=-•": .;~ l•s··t.:>/1 ')!""' ·il·~~) t}·t't''l.· ... l-~od I":il=>e 'f"'~ 5;ns-'111l'tt<>l - ·'" ).."\,. ·'"'-'\..1\.·),t;..ll.."\..'... .. ·"-''- ~ .• .l.o ...... {. "\.. l. \. .... ~ (.(. .(;~ •• ,\.. . ;,.. } v.. .. ..\..._ • .... (.{ • 

0 No tee is reqtlired.. 
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.. \ppiication No.: 12/5 59 /J42 IJoc:ket I'-Jo.: 0020·-5147Pl..iS7 
Page 5 of 5 

if the Exarniner has any questions concerning this 1DS, please contact the undersigned. If 

it 1s deter.rnine\.1 that th.is II)S has l'Jeen filed llncler t11e \\'f()ng rtlle:: the l.Jsr~·J'{) is requested t<) 

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No. 

02-2448. 

l)ated: i\ugust 5;< 20 ll 

l\ttaclunet'lt(s): 
0 PTO/SB/08 
0 IJocuJn.ent(s) 
D I{oreig.n. Puter1!. ()ffic.e C\:nn111unication 

D I;oreign Searel1 Rc~)ort 
U Fee 
L~ ()ther: 

"" /,,···""''c\,,,····~·o···\ ,./·.\ 
Res~~ly su1)~nti-f<1l ) 

~~J:!t~&_"'"::::::=~·· __ 
D. l{lctlara Anderson 
Registrmjon No.: 40,439 
BIRCH, STEWAH .. f, KOLASCH & BIRCH, LLP 
8110 Gatehouse Road, Suite 100 Easl 
P.O. Box 747 
Falls Church, Vi\ 22040-0747 
703-205-8000 

URA;c:r·l'·py 
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Docket No.: 0020-5147PUS7 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/559,042 Confirmation No.: 7704 

Filed: September 14, 2009 Art Unit: 2829 

For: LIGHT EMITTTING DEVICE AND Examiner: Raj R. Gupta 
DISPLAY COMPRISING A PLURALITY OF 
LIGHT EMITTING COMPONENTS ON 
MOUNT 

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 

D a. Copies of foreign patent documents, non-patent literature and other information. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP DRA/CET/tnt 
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Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Page 2 of5 

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: 

III. 

D 

U.S. Application No. and U.S. Filing Date 

12/028,062 filed February 8, 2008 

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. 

c. OTHER: The following additional information is provided. 

The publication by Yao Go submitted herein was cited in the Request for 

Invalidation of Chinese Patent No. 03159595.2 submitted herein. Chinese Patent No. 

03159595.2 is a counterpart foreign application of the present US application. The 

Request for Invalidation submitted herein was submitted to the Chinese Patent 

Office by a third party and then the Chinese Patent Office dispatched a Notification 

of Acceptance of Request for Invalidation, submitted herein, for informing the fact 

that a third party submitted a Request for Invalidation. 

A concise explanation regarding publication by Y ao Go and the Request 

for Invalidation is submitted herein, as follows. The publication by Yao Go cited in 

the Request for Invalidation is alleged to describe that a crystal structure of the 

garnet will have a defect and a light emitting characteristics will be suddenly 

changed if all Y is replaced with Gd. This concise explanation corresponds to a 

portion of the publication by Y ao Go cited in the Request for Invalidation. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tnt 
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Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Page 3 of5 

All references discussed and cited in the US Office Action of co-pending 

Appl. No. 12/575,155 submitted herein were previously submitted to USPTO. 

IV. STATEMENT UNDER 37 C.P.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 

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 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tnt 
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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. 

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.P.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 37 C.P.R.§ 1.17(p) is provided. 

or 

D See the above statement. No fee is required. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tnt 
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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. 

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: November 10,2011 

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 

Attachment(s): _ 0 _ 
0 PTO/SB/08 (W\ 
0 Document(s) 
D Foreign Patent Office Communication 
D Foreign Search Report 
D Fee 
0 Other: (1) Request for Invalidation with Notification of Acceptance of Request for 

Invalidation of Chinese Patent No. 03159595.2 dispatched on August 10, 2011. 
(2) Office Action issued in co-pending US Appl. No. 12/575,155 on September 

30, 2011. 
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PTO/SB/OSb (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 collection of information unless ~contains a valid OMB control number. 

!' 
Substitute for form 14496/PTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/559,042 

STATEMENT BY APPLICANT 
Filing Date 09-14-09 

First Named Inventor Yoshinori Shimizu 

(Use as many sheets as necessary) Art Unit 2829 

Examiner Name Raj R. Gupta 

Sheet I 1 I of I 1 Attorney Docket Number 0020-5147PUS7 

NON PATENT LITERATURE DOCUMENTS 

Examiner 
initial* 

Cite 
No.1 

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 issued in co-pending US Appl. No. 12/575,155 on September 30, 2011. 
1 

Request for Invalidation with Notification of Acceptance of Request for Invalidation of Chinese Patent No. 
03159595.2 dispatched on August 10,2011. L 2 

Yao Go et al., Synthesis and Luminescence Gallium Nitride LED Blue Light Conversion Materials, ACTA 
PHYSICO-CHIMICA SINICA, Vol.19, No.3, March 2003, p226- 229. [Y' 3 

.......................................... . ................. . 

............................................................................................................................ 

Examiner 
Signature 

! Date 
1 Considered 

• EXAMINER: Initial if reference considered, whether or not citation is in conformance w~h 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 cnation designation number. (optional) 2. Applicant is to place a check mark here if English language Translation is attached. 

IC 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain orretain 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, ca/11-800-PT0-9199 and select option 2. 
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Electronic Acknowledgement Receipt 

EFSID: 11383107 

Application Number: 12559042 

International Application Number: 

Confirmation Number: 7704 

Title of Invention: LIGHT EMITIING DEVICE AND DISPLAY 

First Named Inventor/Applicant Name: Yoshinori Shimizu 

Customer Number: 2292 

Filer: David Richard Anderson 

Filer Authorized By: 

Attorney Docket Number: 0020-5147PUS7 

Receipt Date: 1 0-NOV-2011 

Filing Date: 14-SEP-2009 

TimeStamp: 17:47:02 

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.) 

1 
Information Disclosure Statement (IDS) 

IDS_SBOS.pdf 
Form (SBOS) 

259088 

no 6 
d b482 7 4cd 3 5ec24c66ef488d Oeee 3221 e 56 

dd7a7 

Warnings: 

Information: 
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This is not an USPTO supplied IDS fillable form 

708084 

2 Non Patent Literature 
IDSUSOA_12575155_dated_20 

no 13 
11-09-30.pdf 

d0c257dbb4b398b06ac2264a835c05dd35 
7858c3 

Warnings: 

Information: 

IDSNotice_Of_Acceptance_Of_ 1357114 

3 Non Patent Literature Request_For_lnvalidation_CNO no 30 
31595952.pdf 7c761 b4264449ec7aa355f0a80a88cb2f269 

e084 

Warnings: 

Information: 

559568 

4 Non Patent Literature IDSNPL_ YaoGo_2384305.pdf no 8 
89e6e59ca0678accec4b6ad 1 b52d1 d7ef08 

c85d0 

Warnings: 

Information: 

Total Files Size (in bytes) 2883854 

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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Electronic Acknowledgement Receipt 

EFSID: 11819270 

Application Number: 12559042 

International Application Number: 

Confirmation Number: 7704 

Title of Invention: LIGHT EMITIING DEVICE AND DISPLAY 

First Named Inventor/Applicant Name: Yoshinori Shimizu 

Customer Number: 2292 

Filer: Carina E. Tanasa/Patti Young 

Filer Authorized By: Carina E. Tanasa 

Attorney Docket Number: 0020-5147PUS7 

Receipt Date: 12-JAN-2012 

Filing Date: 14-SEP-2009 

TimeStamp: 12:08:08 

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.) 

2503179 

1 201201121DS.pdf yes 6 
9cf304cd 1 fc092 cS fb2ee65 53f9 7 c009f4bc6 

d20 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 5 

Information Disclosure Statement (IDS) Form (SB08) 6 6 

Warnings: 

Information: 

5936389 

2 Non Patent Literature 
USOA 12689681 dated120511. 

12 
pdf 

no 
df8ac013aec112a9e180d967d9157bb121 b 

2b32e 

Warnings: 

Information: 

Total Files Size (in bytes) 8439568 

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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IJn~~~k.t.t. -~~o.: 0020-5147 Pt.J S 7 

lN THE UNlTED STATES PATENT AND TRADEiVL\RK OFFICE 

Patent /\pp1icatiorl of: 
·~{oshinori Sfltl\,II~ZtJ t.:t al. 

12/559/)4.2 

For: iJ(JJ-r~- t~rvJfi'1"fTNCi I)E~\T}{_~E: i\N1) 
DlSPLA )' C0i'v1PRIS1NG /\ PLtJRALITY OF 
LJGHT F.tvllTT!NG CO"tvfPONENTS ON 
l'vlOUNT 

c~onfirJJH.ltion No.: 7704 

2829 

t:.~.a.rn1ner: 

INl"ORMATION DISCLOSURE STATEMENT 

i\lexandrin~ \l_/\ 22313·~ -~ -450 

Sir: 

(Patent} 

i\l1f>bca.-.nt(s) hereb~::...- Sltbrn.it(s) an_ Ln.forn1ation I)isciosttre State1I1er1t for cottsideration by~ 

L LlST OF Fi\TENTS, FtJBIJC/'\T!ONS OR OTHER rNFORlvL\T10N 

a. (.:opies of foreig11 patc11t docu.rnet1ts': non-pat.ctlt l·ilcrat11r~ ar1d {JLher ·~tlt~:)fJllaLion. 

< n. 
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f~1 NON-ENGlJSU LANG(JAGE DOCU!v1ENTS: i\ concise explanation of the 

b. EN(J-LlSH L\NGUACE SEARCH REPORT OR FOREIGN p,\TENT OFFiCE 

c. OTHER: The iz)Hcnving additional information is prcr'\>ided. 

A U.S. Office /\ction issued in co-n;;:TJding annlication 12/689.681 on Oeccrnher 5. 2011 
~ ~- t l .· 

a. l~:-ach 1tcJ1"l of i:nt<.}rn1ation c.n11taincd 111 the JJ)S \Vas first cited rn any 

communication from a foreign patent office in a counterpart t<.)rcign application not more than .1fr 

counterparts not Iiste:..l.in a con1!11tHTicatinn fro.n.1 the .t()reig-n lJatent cdi1ce. St:.cl1 :E.ngl-isb 1a11gttage 

D b. 

corntT1unicati,_;n i1:orn a fc~.rcig:n pate.nt uff1ce ir1 a countcrr)<trt turt.:~gn appLication not rnore than 

thn~t· months priur to the filing of this IDS. This statement does not relate to EngLiSh language 
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countt.;rparts are provided to aid the Ex;_mliner's consideration of non--English items first dtcd m 

the c.on1r11tH1icatio.n frorn the [{)reigrl _paterlt oiTice: or 

0 c. No item of .[nf<.mnation contained in thf IDS ·was cited in a comnrunication from a 

des.ignat.ed :n C.F.R. § 1.56(c) rnore thn~c months r~rlor w the filing of the 

II)S: or 

d. Snme of the items of information in the lDS \Vere cited in a conummication f1·om 

pate.nt 
,-.,. .... 

0111CC, S1.1ch itet.ns \vere first cited i11 a coiiH.rrunicatiorl fro.n1 a f(}reigr.l patent. 

oHKe u: a cou.nteq:Jarl foreign application not more than three months prior to the fi.Eng of this 

f!)S. 'rh1s staternent dt-;cs not relate to E~nglish language c.ounterparts not Ested 1n a 

to nid the Examiner's consideration of non-English items first ciltd in the communication from 

kncl\vn :.o a.n"i individual designated in 3 7 C.F.R. § L56(c) more than three nHmth.s prior to the 

0 a. 

D 'T'his h1forrnat.ion l)is~!osur~ Staterr1c11t 1s three rnonths of the 

fiJ1.ng date trf an appLicaJion. No fee is relluired. 

C. ·r·h.is Lnf(;rrnatlo:1 flisc.losure Staten1ern is 11eing filed before the rnaihng rlate crf a 

f1rst /\ctiun. ern H.h.: r.n~r1ts. J\Jo fee If a .nrst ()fficc /\ct-io.t1 OT1 the 1Ticr.its h.as ·issued .. 
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i\pplica.tion l'·1o.: i1./55q_{}42 

consicler ·'' U1lS IDS untier 37 (~J7 .l<.. § 1.97(c) aT1d see the statcJJ1Cr1t ttr.lder 

0 d. This lntZ.mnalion Disclosure Statemem is being fikd before the mailing date of a 

"'.·'_. 1 ()""ij'(,\{1 \'\ 
·' .!> • ••• •! , ..... ),! })· 

D 

D No stalcment. The iee as required by 37 C.F.R. § ! .17{.p) is provided. 

or 

D See the abz;ve staterx1e.11t. -No fee 1s reqltircLL 

<> ..... 

W1 No ±C~ is r~quircd.. 
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it 1s d~tcrrnin~d t"I1at this lf)S has bee~'1 flied under the \vro11g rule:- the 1JSJ>'"f() is reqlH?.Sted to 
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JP,09-116225,A(1997) [CLAIM] 

*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/1 ~-.Y 

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 semiconductor light emitting element comprising material whose grating constant in 
the state characterized by comprising the following where it is formed on a field or a field 
equivalent to this, and optically biaxial stress does not have a well layer of the above-mentioned 
quantum well active layer is smaller than a grating constant of the first crystal of the above. 
It is a cladding layer of a bilayer of the first conductivity type and the second conductivity type 
on the first crystal that comprises a compound semiconductor at least and has wurtzite 
structure. 
It is a semiconductor light emitting element which grows epitaxially a quantum well active layer 
inserted into the above-mentioned cladding layer, and the above-mentioned quantum well active 
layer is a gap of less than 10 degrees from a field (1-1 00). 

[Claim 2]A semiconductor light emitting element comprising material whose grating constant in 
the state characterized by comprising the following where it is formed on a field or a field 
equivalent to this, and optically biaxial stress does not have a well layer of the above-mentioned 
quantum well active layer is smaller than a grating constant of the first crystal of the above. 
It is a cladding layer of a bilayer of the first conductivity type and the second conductivity type 
on the first crystal that comprises a compound semiconductor at least and has wurtzite 
structure. 
It is a semiconductor light emitting element which grows epitaxially a quantum well active layer 
inserted into the above-mentioned cladding layer, and the above-mentioned quantum well active 
layer is a gap of less than 10 degrees from a field (11-20). 

[Claim 3]A semiconductor light emitting element, wherein a waveguide is formed in the direction 
vertical to the [0001] directions in a semiconductor light emitting element given in the 1-2nd 
clauses of a range of claim for patent. 
[Claim 4]A semiconductor light emitting element, wherein the above-mentioned quantum well 
active layer is constituted from InxGayAI1-x-yNzAs1-z (O< x<=1, O< y(=1, O< z<=1) in a 
semiconductor light emitting element of a description by the 1-3rd clauses of a range of claim 
for patent. 
[Claim 5]A semiconductor light emitting element, wherein the first crystal of the above is growing 
epitaxially on a ZnO board in a semiconductor light emitting element of claim for patent given in 
the 1-4th clauses of a range. 
[Claim 6]A semiconductor light emitting element characterized by oscillation wavelengths being 
350 nm - 550 nm in a semiconductor light emitting element of claim for patent given in the 1-5th 
clauses of a range. 

[Translation done.] 
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JP,09-116225,A [DETAILED DESCRIPTION] 

*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/4 ~-.Y 

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. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Field of the Invention]This invention relates to the light emitting device which used the gallium 
nitride system compound semiconductor. 
[0002] 
[Description of the Prior Art]Gallium nitride system compound semiconductors, such as GaN, 
GaAIN, InGaN, and InGaAIN, are wide gap semiconductors which have a transited [ directly ] 
type, and are actively studied as a material which constitutes the light emitting device to an 
ultraviolet area from blue. The present, As a light emitting device using this material. The high
intensity blue LED of the double hetero structure which makes a luminous layer Zn dope InGaN 
layer constituted on silicon on sapphire is known (S. Nakamura et al., Appl. Phys. Lett., 64 (1994) 
1687). The gallium nitride system light emitting device which constituted on the ZnO board and 
decreased the defect by a lattice strain is indicated by the JP,5-206513,A gazette. However, 
gallium nitride system compound semiconductor laser by current injection was not realized until 
now. 
[0003] 
[Problem to be solved by the invention]That the laser oscillation by current injection is difficult 
in a gallium nitride system compound semiconductor originates in the density of states of the 
valence band of this material system being large, and threshold carrier density being high. The 
band structure of the valence-band upper part near gamma point in case [ of wurtzite type 
GaN I distorted ] there is nothing is shown in drawing 5. 
[0004]1ncidentally, gamma point is a point that wave number vector k (equivalent to the wave 
number of the horizontal axis of drawing 5) of the electron inside a crystal is set to "0." Now, in 
a wurtzite type semiconductor, the split of the energy of gamma point is carried out to three by 
the crystal field and a spin orbit interaction. In the state of the wave function of gamma point, 
these three bands are made for convenience to be referred to as hh(heavy hole)1, hh2, and lh 
{light hole), respectively. The threshold carrier density which the density of states of the 
valence-band upper part of GaN gives laser oscillation since it is large as compared with 
common III-V fellows semiconductors, such as GaAs, increased, and the laser oscillation by 
current injection was difficult. In a wurtzite type semiconductor, since the character of the wave 
function of hh1 and hh2 is the same, even if it adds distortion, the energy split of hh1 and hh2 
hardly changes. For this reason, with a wurtzite type semiconductor, reduction of the density of 
states by a compressive strain was not able to be expected, either. 
[0005]According to the reduction of the density of states of the valence-band upper part and 
the increase of optical transition probability by the hauling distortion of a gallium nitride system 
compound semiconductor, this invention reduces threshold carrier density required for laser 
oscillation, and an object of this invention is to realize the gallium nitride semiconductor laser by 
current injection. 
[0006] 
[Means for solving problem]The gallium nitride system semiconductor light emitting device of this 
invention grows the quantum well active layer which has an optically biaxial hauling distortion on 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 2012/03/24 
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JP,09-116225,A [DETAILED DESCRIPTION] 2/4 ~-.Y 

the field (1-1 00) of the first crystal with wurtzite structure, and produces a waveguide in a 
direction vertical to the [0001] axes ofthe 1st crystal, i.e., the [11-20] direction. The same 
effect can be acquired also by growing up the active layer which has an optically biaxial hauling 
distortion on the field (11-20) of the first crystal, and producing a waveguide in a direction 
vertical to [0001] axes, i.e., the [1-100] direction. The same effect can be acquired also when 
the plane direction of the first above-mentioned crystal is a field which has a gap of (1-1 00) or 
(11-20) to 10 degrees. If it puts in another way, to the surface of a substrate in which an 
element is formed, the semiconductor light emitting element by this invention has the almost 
parallel c axis of the crystal which constitutes (1) active layer, and it pulls it to the well layer of 
(2) active layers, and it has the structural feature that distortion is added. 
[0007]For example, the band structure of the valence-band upper part near gamma point at the 
time of adding 2% of optically biaxial hauling distortion to wurtzite type GaN becomes like drawing 
§.. By impressing hauling distortion as compared with drawing 5 shows that lh band which 
consists of a z orbit shifts to the upper part, and the density of states of the valence-band 
upper part of a direction parallel to c axis, i.e., [0001] axes, decreases substantially. That is, 
change of the energy (vertical axis) over the wave number (horizontal axis) of a direction parallel 
to c axis becomes sudden, and density of states is decreasing. Therefore, the density of states 
of a valence band can be reduced by constituting a quantum well active layer on a direction 
vertical to [0001] axes, i.e. (1-100), a field, a field, or a field equivalent to this, and considering it 
as the structure which impressed hauling distortion. 
[0008]When a quantum well is formed on a field (1-100) or (11-20) a field, optical transition 
probability has a polarization direction dependency with quantum well side Uchi's anisotropy. For 
example, the polarization dependency of the transition-matrix element in gamma point of a 
quantum well that a plane direction is (1-1 00) becomes as it is shown in Table 1 as compared 
with the case of the distortionless quantum well constituted in the field (0001). Table 1 shows 
the calculation result of the optical matrix element in the band end in a GaN quantum well. 
[0009] 
[Table 1] 
~1 

~ (0001) (1-100) 

-~ 2%51-::>5ft~J ~ ' 

13.2 eV 

TE-t-1" 7.62 eV (fiiii1C [0001]) 

0.92 eV 
({1;-Jit [ 11 -20]) 

TMi:-1" 0 eV 1.05 eV 

[0010]Table 1 shows that transition probability can be enlarged about 2 times in the hauling 
distortion quantum well on a field (1-100), if a waveguide is formed in a direction vertical to 
[0001]. i.e., the [11-20] direction, (the energy value in front shows the ease of producing of 
optical transition, and transition probability is so high that it is large). By this, a gain increases, 
threshold carrier density required for an oscillation is reduced, and a gallium nitride 
semiconductor laser can be realized. 
[0011] 
[Mode for carrying out the invention]The first working example of this invention is described 
using drawing 1. 
[0012]This multiplex quantum well laser like a graphic display on the field (1-1 00) n type ZnO 
board 1, InGaN buffer layer 2 which carries out lattice matching to the substrate 1, n-InGaAIN 
layer 3 which doped Si, the active layer 4 which consists of an undoping multiplex quantum well, 
and p-lnGaAIN layer 5 which doped Mg are laminated successively, and is constituted. These 
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each layers grow epitaxially with a gas source molecular beam grown method. The thickness of 
the buffer layer 2, n-lnGaAIN layer 3, and p-InGaAIN layer 5 is 2 micrometers, 0.15 micrometer, 
and 0.15 micrometer, respectively. The undoping multiplex quantum well active layer 4 has the 
double quantum well structure where the In0_2Ga0_6aluminum0_2N barrier layer (8 nm of thickness) 

6 and the In0_1 Ga0_9N well layer (4 nm of thickness) 7 were laminated by turns, as expanded and 

shown. The composition ratio of the well layer 7 is set up here so that gap deltaa/ a of a future 
grating constant may be -1.8%, when the grating constant of ZnO is set to a, and an optically 
biaxial hauling distortion is impressed. After vapor-depositing the n side In electrode 8 at the 
rear face of the substrate 1 of the wafer produced by making it above and vapor-depositing AI 
electrode 9 to the p type InGaAIN layer 5, a cleavage is carried out a field (11-20), a resonator 
about 800 micrometers in length is formed in the [11-20] direction (side side of the active layer 
4 of drawing ·1 ), and a semiconductor laser is produced. In the room temperature, continuous 
oscillation of this semiconductor laser was carried out with about 50 mA of threshold current. 
The oscillation wavelength was about 420 nm. 
[0013]In this example, the plane direction of the ZnO board was made into the field (11-20), and 
when the semiconductor laser which formed the resonator in the [1-100] direction was produced 
similarly, what has almost equivalent threshold current and oscillation wavelength was obtained. 
In this example, the plane direction of the ZnO board was made into Men who inclined 10 
degrees in the [0001] directions from the field (1-1 00), and when the semiconductor laser which 
formed the resonator in the [11-20] direction was produced similarly, what has almost equivalent 
threshold current and oscillation wavelength was obtained. 
[0014]Next, the second working example of this invention is described using drawing 2. 
[0015]The presentation x of In1-xGaxN grown-up on the field (1-100) n type ZnO board 1 like a 
graphic display on the InGaN presentation inclined layer 11 which changes continuously from 0.8 
to 0.5, The In0_5Ga0_5N buffer layer 12 which carries out lattice matching to the presentation 

inclined layer 11, n-InGaAIN layer 13 which doped Si, the active layer 14 which consists of an 
undoping multiplex quantum well, and p-InGaAIN layer 15 which doped Mg are laminated 
successively, and is constituted. These each layers grow epitaxially with a gas source molecular 
beam grown method. The thickness of the buffer layer 12, n-lnGaAIN layer 13, and p-InGaAIN 
layer 15 is 2 micrometers, 0.15 micrometer, and 0.15 micrometer, respectively. The undoping 
multiplex quantum well active layer 14 has the double quantum well structure where the 
In0_35Ga0_5aluminum0_15N barrier layer (5 nm of thickness) 16 and the In0_2Ga0_8N well layer (3 nm 

of thickness) 17 were laminated by turns, as expanded and shown. The composition ratio of the 
well layer 17 is set up here so that gap deltaa/ a of a future grating constant may be -2.0%, when 
the grating constant of an ln0_5Ga0_5N buffer layer is set to a, and an optically biaxial hauling 

distortion is impressed. After vapor-depositing the n side In electrode 8 at the rear face of the 
substrate 1 of the wafer produced by making it above and vapor-depositing AI electrode 9 to the 
p type InGaAIN layer 5, a cleavage is carried out a field (11-20), a resonator about 800 
micrometers in length is formed in the [11-20] direction, and a semiconductor laser is produced. 
In the room temperature, continuous oscillation of this semiconductor laser was carried out with 
about 60 mA of threshold current. The oscillation wavelength was about 450 nm. 
[0016]Aithough InGaN was used as a quantum well layer and ZnO was used as a substrate in the 
above-mentioned working example, composition used for the light emitting device of this 
invention can be considered as the composition which is not limited to this, for example, is 
shown in drawing 3 - drawing 4. 
[0017]The semiconductor laser shown in drawing 3 on the field (1-100) ofthe n type ZnO board 
1, InGaN buffer layer 2 which carries out lattice matching to the substrate 1 grows, and on this 
buffer layer 2, n-InGaAIN layer 3, the undoping single quantum well active layer 21, and the p
InGaAIN cladding layer 5 are laminated successively, and are constituted. These each layers 
grow epitaxially with a gas source molecular beam grown method. The quantum well active layer 
21 has here the single quantum well structure where the GaN0_95As0_05 well layer (5 nm of 
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thickness) 22 was inserted into the In0_2Ga0_6aluminum0_2N barrier layer (1 0 nm of thickness) 23, 

as expanded and shown. The composition ratio of the well layer 22 is set up here so that gap 
deltaa/a of a future grating constant may be -1.8%, when the grating constant of ZnO is set to a, 
and an optically biaxial hauling distortion is impressed. After vapor-depositing the n side In 
electrode 8 at the rear face of the substrate 1 of the wafer produced by making it above and 
vapor-depositing AI electrode 9 to the p type InGaAIN layer 5, a cleavage is carried out a field 
(11-20), a resonator about 800 micrometers in length is formed in the [11-20] direction, and a 
semiconductor laser is produced. In the room temperature, continuous oscillation of this 
semiconductor laser was carried out with about 50 mA of threshold current. The oscillation 
wavelength was about 450 nm. 
[0018]0n the field (1-1 00) ofthe silicon on sapphire 31, InGaN buffer layer 2 grows, n-InGaAIN 
layer 3, the undoping multiplex quantum well active layer 4, and the p-InGaAIN cladding layer 5 
are laminated successively, and the semiconductor laser shown in drawing 4 is constituted at 
this buffer layer 2 top. These each layers grow epitaxially by metal-organic chemical vapor 
deposition. The quantum well active layer 4 has here the multiple quantum well structure by 
which the In0_2Ga0_6aluminum0_2N barrier layer (8 nm of thickness) 6 and two cycles of 

In0_1 Ga0_9N well layers (4 nm of thickness) 7 were laminated by turns, as expanded and shown. 

The composition ratio of the well layer 7 is set up here so that gap deltaa/a of a future grating 
constant may be -1.8%, when the grating constant of an InGaN buffer layer is set to a, and an 
optically biaxial hauling distortion is impressed. A part of p-InGaAIN cladding layer 5 of a wafer 
and quantum well active layer 4 produced by making it above are removed by etching, After 
exposing the n-InGaAIN cladding layer 3 and vapor-depositing AI electrode 9 to p-cladding layer 
and n-cladding layer, a cleavage is carried out a field (11-20), a resonator about 800 
micrometers in length is formed in the [11-20] direction, and a semiconductor laser is produced. 
In the room temperature, continuous oscillation of this semiconductor laser was carried out with 
about 70 mA of threshold current. The oscillation wavelength was about 420 nm. 
[0019]This invention is applicable not only to the laser structure shown in the working example 
but various semiconductor lasers, for example, a distributed feedback laser, a distributed Bragg 
reflector laser, tunable laser, and laser with an external resonator. 
[0020] 
[Effect of the Invention]As mentioned above, the gallium nitride system compound 
semiconductor light emitting device of this invention, Since a plane direction grows the quantum 
well active layer which has an optically biaxial hauling distortion on the base substance crystal 
which is a field (1-100) or (11-20) a field and is producing the waveguide in the direction vertical 
to the [0001] directions, transition probability can be small increased in the density of states of 
the valence-band upper part. Since a gain increases and threshold current density can be 
reduced by this, gallium nitride system compound semiconductor laser is realizable. 
[0021] 

[Translation done.] 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/1 ~-.Y 

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. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Q_r.:§!._~j_~_gJJThe block diagram of the semiconductor laser of this invention working example. 
[Drawing 2]The block diagram of the semiconductor laser of this invention working example. 
[Drawing 3]The block diagram of the semiconductor laser of this invention working example. 
[Drawing 4]The block diagram of the semiconductor laser of this invention working example. 
[Drawing 5]The figure showing the energy dispersion of the valence-band upper part of wurtzite 
type GaN in case [ distorted ] there is nothing .. 
[Drawing 6]The figure showing the energy dispersion of the valence-band upper part of wurtzite 
type GaN at the time of impressing optically biaxial hauling distortion 2%. 
[Explanations of letters or numerals] 
1 -- (1-1 00) field n type ZnO board, 2 -- InGaN buffer layer, 3 -- n-InGaAIN layer, 4 -
undoping multiplex quantum well active layer, 5 -- p-InGaAIN layer, 6 -- In0_2Ga0_6aluminum0_2N 

barrier layer, 7 -- In0_1 Ga0_9N well layer, 8 -- In electrode, 9 -- AI electrode, 11 -- InGaN 

presentation inclined layer, 12 -- In0_5Ga0_5N buffer layer, 13 -- n-InGaAIN layer, 14 -- undoping 

multiplex quantum well active layer, 15 -- p-InGaAIN layer, 16 -- In0_35Ga0_5aluminum0_15N 

barrier layer, 17 -- In0_2Ga0_8N well layer, 21 -- undoping single quantum well active layer, 22 -

GaN0_95As0_05 well layer, 23 -- In0_2Ga0_6aluminum0_2N barrier layer, 31 -- silicon on sapphire. 

[Translation done.] 
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Docket No.: 0020-5147PUS7 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/559,042 Confirmation No.: 7704 

Filed: September 14, 2009 Art Unit: 2829 

For: LIGHT EMITTTING DEVICE AND Examiner: Raj R. Gupta 
DISPLAY COMPRISING A PLURALITY OF 
LIGHT EMITTING COMPONENTS ON 
MOUNT 

INFORMATION DISCLOSURE STATEMENT 

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

Dear Commissioner: 

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/slb 
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Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Page 2 of5 

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: 

D 

An English language abstract is provided (as a partial translation) for the following 

reference(s): JP-9-116225-A. 

A machine generated translation is provided for the following reference(s): 

JP-9-116225-A. 

b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE 

COMMUNICATION: An English language version ofthe search report or Foreign Patent Office 

communication that indicates the degree of relevance is attached. 

c. OTHER: The following additional information is provided. 

A copy of the Office Action, dated January 9, 2012, for copending U.S. Application 

No. 12/947,470 is provided. US-6,600,175-B1, cited in said Office Action, was previously 

cited in the Information Disclosure Statement filed March 16, 2011. US-3,875,456-A and 

US-5,847,507-A, also cited in said Office Action, were previously cited in the Information 

Disclosure Statement filed January 14,2009. 

A copy of the Office Action, dated January 30, 2012, for copending U.S. Application 

No. 12/942,792 is provided. US-5,847,507-A, cited in said Office Action, was previously 

cited in the Information Disclosure Statement filed January 14,2009. 

A copy of the Office Action, dated March 13, 2012, for copending U.S. Application 

No. 13/210,027 is provided. US-5,847,507-A, cited in said Office Action, was previously 

cited in the Information Disclosure Statement filed January 14,2009. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP DRNCET/slb 
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Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Page 3 of5 

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 

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; or 

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 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP DRA/CET/slb 
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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. 

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.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/slb 
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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: APR 5 2012 
-----------------------

Attachment( s): 
0 PTO/SB/08 
0 Document(s) 
D Foreign Patent Office Communication 
D Foreign Search Report 
D Fee 
0 Other: Three (3) U.S. Office Actions 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP 

Respectfully submitted, 
(1g)Vo , 

B ~~~Mo._ (;;lfo41 
y~~~~----------------------

D. Richard Anderson -rl\ NIt~ A 
RegistrationNo.:40439 CoRINA 111 

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/slb 
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1N THE llNJTED STATES PATJ<:NT AND TRAIHUHARK OFFICE 

Pate.nt /\pplicaUor1 of: 
Yoshinori StUl\1IZU et aL 

12./'559,042 

}'1!cd; Septe1T1ber 14~ 2009 /\.rt tJ.n.it: 2829 

Exarniner: 
DlSPL\ Y C0fv1PRJS1NG /\ PLURAUTY OF 
J . ..ICH·rr J~I'v! rrrriN'CJ (~()l\·1P{)Nl~.1'/rS ()N 
\:lOUNT 

-----------------·----·····----··-------

INFORl\lA. Tl ON DISCLOS1JRE STATEMENT 

P .()~ I~ox 1450 
i\lexandr.ia~ \/1\ 22313-1450 

I)ear C'or.nlllissioner: 

L LIST OF P/\TENTS, PUBLICATIONS OR OTHER INFORM/\.TION 

are llsted. or1 the attached PI'J'()/SE$/08. 

I!. COPIES 

a. 
,..., . .... ... .. " .. . .... . . ..... . {" .. 
t .. op.1cs or :tore1gn pate.nt (lOClH11ents~ ncn1-11ate11l Hteraturc anci otl1cr 111eorr11atlOT1 
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D 

ir1forn1ation not ·provided can. be t~)und in <)ne or .111ore of the folltJv .. ..-ing appEcatiorts vv-lticl-1 has 

bet.~n relied u.r~on for ar1 earlier filing date u11dcr 35 tLS.C~. § 120: 

c NON--ENGLISH LANGUAGE DOCUl\lENTS: i\ concise explanation of the 

b. ENGUSH LANGUAGE SEARCH REPORT OR FORElGN PATENT OFFICE 

ccn11nTtu1ica.tioi1 that indicatt.~s tl;e degrt~e of releva11Ce is attached. 

,, 
v. 

A U.S. Office A.ction {submitted herein) issued in co-pending U.S. application No. 12/689,681 

IV. 

D a. 1::ac.h itern of i11forrnation contai11ed 111 the JI)S \Vas first c.ltezi lfl any 

con1111lH1icatio.n. f.t'<."Hil a f(_H:eign pate11t office i11 a c.ountcrnart f(;rei~Jl a:pnlica.tio-s1 not 1r1ore than 30 
._. • { ......... f -

' ,, ' • • ,• " " ·• " ''i¥ (1 < •n •• ! ··t comHelJJarts not llsted m '-~ commumcauon trnm tix' tore1gn patent OLKe. .iucn t:ngil~; 111.mgmlge 

cotn1terparts axe prov·ided to ai(.l the I~xa111iner:-s consideration of non-J~nglish itt:111s first cited i11 

the cor:TJlllnticatiorl fro.n1 the D:_n .. eign patc11t ofEce; or 

~' ....... t:.acn ltern of inforn1ation contained 1n the II)S v~ ... as Orst crtcd n1 any· 

C(JH1lTH.H1icatio.n fror.n a. for{:ign pat{;.n.t off1ce H1 a C.Otrnterpart }-{)reign. aJ)plicat~on 110t n1ore U1an 
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n~n~c month:<:> pnor to the filing of this IDS_ This statement does not relate to English language 
. . '( ~ . , . 

cntu1tcrparts lH)t .usteu rn a cmnmunicat1on fro1r1 the iixeign patent office, 

C, No .itern of i.nfor.n1ation contained i11 th\:: II)S Yvas cited .1n a cc·rniJH.nlicatior.l frorn a 

s1gnn1g the certificnt.ion after Jl12lk.ing reHsonable .intluiry~ .. rH.J ite.nt of r[)S \·'/as lu1o\vn to any 

individual designated in 37 CFJ~- ~~ 1.56\c) more than three months pnor to the filing of the 

d. Some of the items of inf{)nnation in the IDS \Vere cited 

a f{}re1g.n f?atcnt (>ffice. St1ch iterns \Vere first cited .u1 a con·1n11H:icatio.n fl~<)l11 a for~ign patent 

off]ce m a counterpart foreign application not more than !!1ree months prwr to the filing of this 

ILJS, ·rhis stateJ11e11t (loes not relate to E~nglish language counterparts not Listetl 1n a 

cotrnterparts a.re prrrvided 

to aid 1-he Examiner's consideration of non-English hems first cited in the cnmrmmkation 
,, 
Irorn 

the f{Jrcigl1 ~">atent office. /\s t~) the ren1<:tini11g ite111s of in.fbrn1ation, to the kno\v~edge of the 

person s1gnmg the ccrtific.a.tion after making reasonable inquiry, such remaining items vvere not 

known to any indj,.-idnnl designated m 37 CF,R. § 1.56(c) more than thret~ months prior to the 

Vizio EX1008 Page 0563



£)ocket No.: 0020-5 i47PLJS7 

v. SJSIE11ENI.ENPER.YZ..\~EJL_Q 1 . 70.:±LD.tD 
Patent Term A.d.justment Rcdndion Should NotAQpiv 

,~~~~ . 
LJ "l'he Uilders~grte:d heret~y states: 

~rbis Lnforl11aUorl [)isc1osure Staten1ent is ir1 COl11p1i~111Ce \v.ith 37 (~.:FJ( .. §§ 1.97 and ·J _98 

and \.v·] ~ 11t>t l:H.::: ct.n.ts.idered n f[1ilure t<) engage in reaso.11able etto.rt.s to cone! ud.e prosecuticnl 

§ 1 ~704(c)(6)~ (c)(8)~ 

( c )(9)~ or (c.)( l 0)~ because ea.c.h ite111 of i.nft>r111atio11 C<)ntaii1ed 1n tl1e: Inft)fl1.1ation. J)isc~ostrre 

Staterne11t: 

.... , 
~.1} t1rst. 

tore1gn or international arJr1licat.ion or fr(.n11 th.c ()ffle(\. and this COl1H.nunicatitH.1 \vas r.tot 

<"""' u { ii\ is a communication that \Vas issued b\' a patent office: in a connterrJart J(,reif!.n 
...... ... oJ .. ........ 

H!l)7 ind.ivid·ual designated. i11 § 1 ~56(c) n1ore tha11 thirty (iay-s J)rlor to the Jlli.ng o.f the 

i11f<>ritlation clisclosure statern.ent. 

D Th1s Information Disclosure Staternent is being filed concurrently \Vith the :filing 

n b. This Inii.xrnatio.n Disclosure Statement lS being tiled \Vithin three months nf the 

C. 

t1rst. i\ction on the r11.erits. No fee is requirecl. If a first ()ffice i\c.tion rn1 the 111erits has 

§ l.97(e) nbo\-'e. rf.n.o state11sent h.as bee11.n1ade, charge rrur de_pos1t acccn.u.1t for the req_u.ired fee. 
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Page 5 of(: 

0 ·-r11is lrlf.iJnTlation I)lsclosure Staten1e11t is lJeing filed bcf()re 111e 1naiEng date of a 

§ ·~ ,97{ c)( 1 }). 

or 

0 See tl1e abo\.re staten1cnt No t~e is rec.ruired. 

0 e. 
·~ .... . 
.tn1or111n.tJon J)1.sc.h)Sllre State1ner1t is l;eing file(l after the rna1 LH.1f.1 t1ate of a 

vn. 

0 ··rhe retluired fee is listed 011 the attached t~'ee '1'raJ1S111ittal~ 
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1)ockt:t No.: 0020-·5; 47P1JS 7 
Pag~ 6 of6 

consider this JI)S under the pror~er rule <:U1(i charge U1e appror:riate fee to [)er~osit /\ccount No. 

02-244fL 

Rc~pectftt!1-y sul)rnitted, 

.·'. ~ ., ..................... . 
•' .. _,· 

.:: .•. -·.;, ~ ... ' .·· {_~ /·.:~·_.-, ... __ .·_.~ _::,·-=:, •. • ,-··:~_ n ,·' .. -·~··>··· ·-~---~-~-----=--~· ~ ... ~ : .. - ..... -· .. -: ·.-- ·-··-
f) y --~-.,,,,,,,_:,~~:~~--,-~,-~,--------~-~~~--~-------------· .-··· 

~ 1). f.Zichar<.i /\ndersorl 
~--·t'~ \ ... ,. 
. Registration No .. : 40~439 

/\.ttacluJ1er1t( s); 

n 
D 
0 
l ! 

})OClH11Cnt.(s) 

l~r;re.ign Patent ()fllce (\)n111TlH11cat1\H1 

F<)re-ig11 Search FZeport 
~-~ 

!"'ee 
{)ther: 

8110 Gatehousc Road, Suite l 00 East 
!}.0. Box 747 
Falls Church, V/.,_ 22040-0747 
703-205-8000 
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(54) FULL -COLOR LED DISPLAY 

(57)Abstract: 
PURPOSE: To obtain the stable white balance with high 
luminance and small power consumption by a method 
wherein a green color LED and a blue color LED which 
have respective light emitting chips made of gallium 
nitride system compound semiconductor are combined 
together. 
CONSTITUTION: Respective lead frames of a red color 
LED, a green color LED and a blue color LED (B) are 
electrically connected to the surface of a board 1 on 
which wiring patterns are formed. The green color LED 
has a green light emitting chip 3G which is composed of 
a sapphire substrate and a gallium nitride system 
compound semiconductor layer built up on the sapphire 
substrate and whose dimensions are 1 00 J1. m thick and 
350 J1. m square. The green light emitting chip has a 
double-hetero structure composed of an InGaN active 
layer and a GaAIN cladding layer. The blue color LED 
(B) has a blue light emitting chip whose dimensions, 
etc., are the same as those of the green light emitting 
chip 3G except that the composition of the InGaN active layer is different. Further, in order to 
adjust directional characteristics, the substrate of the red light emitting chip 3R of the red 
color LED is polished. 
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JP,07-335942,A(1995) [CLAIM] 

*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/1 ~-~ 

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 full color LED display comprising: 
A red LED lamp which constitutes stroke matter. 
A green LED lamp. 
A light emitting chip in which said green LED lamp and a blue LED lamp consist of a gallium 
nitride system compound semiconductor in a full color LED display which a blue LED lamp is 
connected on the same board, and changes. 

[Claim 2]A full color LED display given in Claim 1 in which a half angle of the directional 
characteristics of the aforementioned red LED lamp is characterized by being the same as that 
of a half angle of the directional characteristics of a green LED lamp and a blue LED lamp. 
[Claim 3]With resin or glass, the mold of the aforementioned red LED lamp, a green LED lamp, 
and the blue LED lamp is carried out to the shape of a lens, they change, and a light emitting 
chip The peak of a mold lens of the aforementioned red LED lamp, Distance with the surface of 
a light emitting chip which it had in the red LED lamp The peak of a mold lens of said green LED 
lamp and a blue LED lamp, A full color LED display given in Claim 2, wherein it is adjusted so 
that it may become substantially equal to distance with the surface of a light emitting chip 
which it had in the green LED lamp and a blue LED lamp, and a half angle of the directional 
characteristics of a red LED lamp is adjusted. 

[Translation done.] 
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JP,07-335942,A [DETAILED DESCRIPTION] 

*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/4~-~ 

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. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[industrial Application]The LED lamp to which the mold of the light emitting chip was carried out 
with resin, glass, etc. as for the present invention. Red LED, green LED, and blue LED which 
constitute stroke matter especially are related with the full color LED display which is 
connected on the same board and changes about the LED display which connects on the same 
board it (is hereafter called LED). [ two or more ] 
[0002] 
[Description of the Prior Art]That with which the light emitting chip installed on the leadframe 
was able to compare regularly LED sealed by lens shape with resin, glass, etc. on the substrate 
is known by the LED display. Although the thing of the multicolor which used red LED and green 
LED is already put in practical use by the present LED display, the full color display has not yet 
resulted in utilization in a trial production stage. 
[0003]As for the full color LED display made as an experiment now, SiC is used for red LED as 
a material of a light emitting chip at GaP and blue LED at GaAIAs, GaAsP, and green LED. 
However, compared with the luminous intensity of red LED, the luminous intensity of green LED 
and blue LED was low, and since blue LED in particular had 1/100 or less, there was a fault that 
a high-intensity display was not obtained. 
[0004]The aforementioned display has increased the number of green LED and blue LED to the 
number of red LED in stroke matter in order to compensate this fault, but when the number of 
LED in stroke matter increases, the resolution of the whole display worsens and, moreover, 
there is a fault that power consumption is large. Since the directional characteristics of each 
LED differed when the light ratio of LED of each luminescent color and what is called a white 
balance are using LED which consists of three kinds of light emitting chips when displaying 
white further again, there was a fault of not being fixed. 
[0005] 
[Problem to be solved by the invention]Accomplish the present invention in order to solve the 
above-mentioned fault, and the place made into the purpose uses LED with high luminous 
intensity, and realize little display of power consumption with high-intensity, and. It is in realizing 
the full color LED display in which the white balance stable by combining LED which can 
furthermore adjust directional characteristics easily is obtained. 
[0006] 
[Means for solving problem]In order to improve the luminosity of a full color LED display, it is 
necessary to use high green LED and blue LED of luminous intensity first. Directional 
characteristics need to arrange in in order to obtain the stable white balance a few LED which 
corresponded as much as possible to stroke matter. We newly find out the blue LED and green 
LED which can satisfy the demand simultaneously, and came to solve the above-mentioned 
problem. Namely, the full color LED display of the present invention, In the full color LED display 
in which it is connected on the same substrate and red LED which constitutes stroke matter, 
green LED, and blue LED change, above-mentioned green LED and blue LED are provided with 
the light emitting chip which consists of a gallium nitride system compound semiconductor. 
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[0007]The 2nd of the present invention is characterized by the half angle of the directional 
characteristics of red LED being the same as the half angle of the directional characteristics of 
green LED and blue LED. That is, since it is blue LED and a green LED identical material, the 
directional characteristics of the conventional red LED are adjusted to green and blue LED. 
[0008]With resin or glass, the mold of the 3rd of the present invention is carried out to the 
shape of a lens, it changes, and a light emitting chip red LED, green LED, and blue LED The 
peak of the mold lens of the aforementioned red LED lamp, Distance with the surface of the 
light emitting chip which it had in the red LED lamp The peak of the mold lens of the above
mentioned green LED lamp and a blue LED lamp, It is adjusted so that it may become 
substantially equal to distance with the surface of the light emitting chip which it had in the 
green LED lamp and a blue LED lamp, and the half angle of the directional characteristics of a 
red LED lamp is adjusted. It cannot be overemphasized that green LED and blue LED are 
provided with the light emitting chip which consists of a gallium nitride system compound 
semiconductor. 
[0009]In red LED used in the LED display of the present invention, LED provided with the 
material of the conventional light emitting chip can be used, these LED has the degree of 
luminescent light of 1 cds or more, and, as for the radiant power output, GaAIAs, GaAsP, etc. 
have 1 mW or more. 
[001 O]Next, these are provided with the light emitting chip which consists of a gallium nitride 
system compound semiconductor (inXAIYGa1-X-YN, O<=X, O<=Y, X+Y<=1) as mentioned above 
although it is green LED and blue LED which are the characteristics of the present invention. 
As for the light emitting chip, it is preferable that it is terrorism structure in the double which 
makes InGaN an active layer and makes GaN or GaAIN a cladding layer. Because, the light 
emitting chip which makes InGaN an active layer can change the luminescent color even to a 
green region from the region of the wavelength of 380 nm - 580 nm, and purple-blue by making 
composition ratio (ln/Ga) to Ga of In or less into 0.4. Since a gallium nitride system compound 
semiconductor is a transited [ directly ] type semiconductor, when it considers it as a light 
emitting chip, it can realize LED with high luminous intensity. That in which both have 1 cds or 
more is specifically used for the degree of luminescent light of green LED used for the LED 
display of the present invention, and blue LED, and, as for optical power, it is preferable to use a 
thing of 0.5 mW or more. 
[0011]As for the half angle of red, green, and blue LED, it is preferable to adjust to the range of 
**20 degrees - **70 degrees to the center of a LED lens. It is because luminosity will become 
low if larger [ if smaller than 20 degrees, the directivity of a display will become strong and a 
white balance will not be stabilized easily, and ] than 70 degrees. 
[0012]Aithough there are various methods in adjusting the half angle of each LED, when green 
LED and blue LED are used as the light emitting chip which consists of a gallium nitride system 
compound semiconductor, the height of the surface of a red LED chip is equalized with the 
height of a gallium nitride system compound semiconductor light emitting chip, and a half angle 
is adjusted. Because, the thickness of a gallium nitride system compound semiconductor light 
emitting chip is only 150 micrometers or less, and the GaAIAs which is a light emitting chip of 
red LED is not less than 300 micrometers in the thickness to it. The directional characteristics 
of three kinds of LED can be doubled by using in many cases what has the same shape of lead 
frame and lens shape for LED used on a display, and doubling the height of the surface of the 
chip of red LED with green and blue LED, if these are the same. This is a characteristic effect 
at the time of the thickness of a light emitting chip using a gallium nitride system compound 
semiconductor light emitting chip of 150 micrometers or less for green LED and blue LED, and 
using the light emitting chip consisting of material which is different from a gallium nitride 
system compound semiconductor in a top thicker than 150 micrometers for red LED. 
[0013] 
[Function]By using as the identical material the light emitting chip which constitutes green LED 
and blue LED, the LED display of the present invention can do lens shape of the resin etc. 
which seal the size of a light emitting chip, the form of the leadframe which places a light 
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emitting chip, a light emitting chip, and a leadframe as it is the same. Since this green and blue 
LED are the same, the half angle of a mold lens is also the same, and when a display is 
constituted, it can do that it is easy to stabilize a white balance. 
[0014]A gallium nitride system compound semiconductor is also a transited [ directly ] type 
semiconductor, and, as for LED using this, the luminous intensity of 1 cds or more and 0.5 mW 
or more of optical power have both. therefore, by using such LED as a green component and a 
blue component, rather than the display constituted from a conventional material, the number of 
LED is lessened, and is boiled markedly, and what has high luminosity can be realized. 
[0015]What is necessary is to adjust only red LED for adjusting the half angle of a mold lens, 
since green LED and blue LED are the same. A half angle can be adjusted by equalizing the 
distance of the surface of the light emitting chip which is in red LED for that purpose, and the 
peak of a mold lens with green LED and blue LED. Thereby, all of the half angle of 3 colors will 
gather, and it becomes possible to obtain the stable white balance. 
[0016] 
[Working example]Fig.1 is a plan view showing one working example of the full color LED display 
of an application concerned. this shows the display screen-- red LED (R), green LED (G), and 
blue LED (B) -- one piece is arranged in the shape of [ each ] delta, and forms stroke matter, 
respectively. fiE;.~ is a schematic cross section showing the structure of the stroke matter of 
the display of Fig.1, and the leadframe 2 of red LED (R), and green LED (G) and blue LED (B) is 
electrically connected to the surface of the substrate 1 by which pattern wiring was carried out, 
respectively.The leadframe in particular of blue LED is not illustrating. 
[0017] Red LED (R) has the red light chip 3R of 100 micrometers in thickness, and a 350-
micrometer angle which laminated GaAIAs on a GaAs substrate. 
The mold of the leadframe 2R on which the light emitting chip 3R was placed is carried out to 
the shape of a lens with a transparent epoxy resin, and it forms the mold lens 4. 
By grinding a GaAs substrate, the thickness of the red light chip 3R is adjusted so that it may 
become the same as that of the thickness of a green emission chip and a blue light chip. As for 
the mold lens 4, the mold of the half angle of the directional characteristics is carried out using 
B, G, and a mold that will R all be **30 degrees from a lens center. The luminous intensity of 
this red LED (R) has 2 cds and a luminous wavelength of 640 nm in 10 mA and 2V. 
[0018]Next, green LED (G) has the green emission chip 3G of 100 micrometers in thickness, and 
a 350-micrometer angle which laminated a gallium nitride system compound semiconductor on 
silicon on sapphire. 
A green emission chip makes InGaN an active layer, and let it be terrorism structure to double 
which makes GaAIN a cladding layer. 
This green emission chip 3G is also placed on the leadframe 2R and the leadframe 2G of 
identical shape, and the mold is carried out with the same lens shape as red LED (R) with the 
same transparent epoxy resin 4. The luminous intensity of this green LED (G) has 4 cds and a 
luminous wavelength of 420 nm in 20 mA and 3.6V. 
[0019]Next, blue LED (B) only differs in composition of InGaN of the green emission chip 3G 
and an active layer, it is the same in thickness and all sizes, and the luminous intensity of blue 
LED has 1 cd and a luminous wavelength of 360 nm in 20 mA and 3.6V. 
[0020]By grinding the substrate of the red light chip 3R of the aforementioned red LED (R), in 
order to adjust directional characteristics, Distance (lr) from the surface of the chip to the peak 
of the mold lens 4R is made substantially equal to the distance (lg) from the surface of the 
green emission chip 3G of above-mentioned green LED (G) to the peak of the mold lens 4G. It 
cannot be overemphasized that green LED (G) and blue LED (B) are the same. 
[0021]The plan view showing the form of the red light chip 3R seen from the mold lens 4R side 
and the plan view showing the form of the green emission chip 3G similarly seen from the mold 
lens 4G side are compared and shown in fig.~. The slash part of fig.~shows the light-emitting 
part of the light emitting chip. It cannot be overemphasized that the form of the green emission 
chip 3G and the blue light chip 3B is the same. As mentioned above, since the green emission 
chip 3G is using sapphire as the substrate, as shown in this figure, positive and negative two 
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electrodes are formed from the same surface side. The chip central part is made to emit light 
by arranging the position of the ball at the time of furthermore carrying out the wire bond of the 
two electrodes on a diagonal line. On the other hand, it arranges the ball on a corner by the 
present invention that a ball of a red light chip is usually provided by central part of the 
rectangular chip. 
Therefore, a light-emitting part of the red light chip 3R is carried out in the center. 
Thus, it becomes possible by doubling the position of the light-emitting part of the red light chip 
3R with the green emission chip 3G and the blue light chip 38 to improve the directivity of a 
LED display further. 
[0022]In delta arrangement, LED of R, G, and 8 every one piece each as mentioned above the 
pixel carried out, When the full color LED display of the present invention was obtained by 
arranging the length 480 and width every 640, the luminosity was tens times bright compared 
with what uses the conventional green LED and blue LED, and usable enough outdoors. 
Furthermore, the white balance was adjusted very well and this display had the white of the 
same color tone in the angle of **30 degrees from the display transverse plane. 
[0023] 
[Effect of the lnvention]according to [ as described above ] the present invention -- red LED, 
green LED, and each blue LED -- since realization of a full color display is attained by every [ a 
piece ]. stroke matter can be made small compared with the conventional display, and resolution 
is markedly alike and improves. Also in directional characteristics, since green LED and blue 
LED are identical materials, what is necessary is to adjust only red LED, when 3 colors is put in 
order on a display, and maintenance is also dramatically easy. 
[0024]Further again the chip size of the light emitting chip of the conventional red LED as a 
secondary effect, Usually, by below a 200-micrometer angle making the red light chip size into 
the 350-micrometer angle of the same size as a green emission chip and a blue light chip by the 
present invention to very small one, Directional characteristics can be made further easy to 
double, and the life of the red LED itself becomes good and the reliability of a display improves. 

[Translation done.] 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/1 ~-~ 

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. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 1 ]The plan view showing one working example of the full color LED display of the 
present invention. 
mx~wiog2}The schematic cross section showing the structure of the stroke matter of the 
display of figJ. 
[Qrt'llllli!Jg:3]The plan view comparing and showing the form of the red light chip 3R seen from 
the mold lens side, and the form of the green emission chip 3G. 
[Explanations of letters or numerals] 
1 .... Substrate 
2 .... Leadframe 
3 .... Light emitting chip 
4 .... Mold lens 

[Translation done.] 
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(54) LIGHT EMITTING DIODE 

(57)Abstract: 
PURPOSE: To provide a LED capable of avoiding color 
mixture even if the LEDs in different wavelength are 
closely arranged when a fluorescent pigment is used 
while the focussing of converted and emitted light is 
enhanced for increasing the brightness of the LED 
when a wavelength conversion material is contained in a 
resin of LED for wavelength conversion of light emitting 
chip. 
CONSTITUTION: A sealing resin of LED comprises the 
first resin 11 filling up the inside of a cup 3 and the 
second resin 12 encircling the first resin 11 while the 
first resin 11 contains the fluorescent material 
converting the light emitting wavelength of a light 
emitting chip to the other wavelength or a wavelength 
converting material 5 such as a filter material, etc., 
partly absorbing the light emitting wavelength thereby 
increasing the brightness, focussing efficiency due to 
the wavelength conversion light reflected on the cup 3. 
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JP,07-099345,A(1995) [CLAIM] 

*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/1 ~-~ 

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 which is provided with the following and characterized by a 
fluorescent substance which converts a luminous wavelength of a light emitting chip to other 
wavelength, or a filter substance which absorbs a part of luminous wavelength of a light emitting 
chip containing to said first resin. 
First resin in which it is a light emitting diode which seals the whole light emitting device by 
which a light emitting chip was placed on a bottom part of a cup which reflects luminescence of 
a light emitting chip in the luminescence observation surface side by resin, and the 
aforementioned resin is filled up with the aforementioned inside of a cup. 
Second resin which surrounds the first resin. 

[Claim 2]The light emitting diode according to claim 1 which a substance contained in resin of 
said first resin is a fluorescent substance, and is characterized by filling up with said first resin 
so that it may become lower than the level surface of an edge of the aforementioned cup. 

[Translation done.] 
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JP,07-099345,A [DETAILED DESCRIPTION] 

*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/3 ~-~ 

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. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[industrial Application]The present invention is converted to wavelength which is applied to a 
light emitting diode (henceforth LED), especially is different in the luminous wavelength of a light 
emitting chip, or relates to LED which absorbs a part of luminescence of a light emitting chip. 
[0002] 
[Description of the Prior Art] Fig.2 is a schematic cross section showing one structure of the 
conventional LED, and the cup provided in order to reflect in a leadframe the light emitting chip 
in which 1 consists of compound semiconductors, and 2 and for 3 to reflect luminescence of a 
light emitting chip in the luminescence observation surface side, and 4 are resin which seals the 
whole light emitting device. Usually, highly transparent resin is chosen in order for the resin 4 to 
emit luminescence of a light emitting chip efficiently into the air, but. It is the purpose of 
converting the luminescent color of the light emitting chip to others, or the fluorescent 
substance which converts luminescence of a light emitting chip to other wavelength, or the 
filter substance 5 (henceforth the wavelength conversion material 5) which absorbs a part of 
luminous wavelength of a luminous wavelength may be mixed into the resin 4 in order to correct 
a color. In this case, usually it is mixed so that the wavelength conversion material 5 may be 
uniformly distributed to the resin 4. 
[0003] 
[Problem to be solved by the invention]However, when the wavelength conversion material 5 is 
uniformly distributed in the resin 4 for the above-mentioned purpose, as shown in this figure, 
the light by which wavelength changing was carried out, or the lights into which unnecessary 
wavelength was cut are scattered about in all directions in the resin 4, and there is a problem 
that condensing worsens. The arrow of fig.2 is a figure showing typically signs that the light of a 
light emitting chip strikes upon the wavelength conversion material 5, and the lights by which 
wavelength changing was carried out are scattered about. That is, when the lights by which 
wavelength changing was carried out are scattered about, the light volume by the side of a 
luminescence observation surface decreases, and luminosity becomes low. 
[0004]When the wavelength conversion material 5 is limited to a fluorescent substance, it 
approaches and LED of the different luminescent color is installed as a new problem, there is a 
problem of excessive luminescence of the fluorescent substance by other LED luminescence. 
For example, green LED which contains the fluorescent substance in which green emission is 
obtained with a blue light chip, If green LED is switched off and blue LED is turned on when it 
approaches horizontally on the same flat surface and the blue LED which consists only of a 
mere blue light chip is put in order, by the light which leaks and comes out of blue LED, and the 
light got blocked and scattered about, The fluorescent substance of green LED is excited, it will 
be in the state where green LED which went out lit up, and the mixed colors of both LED will 
occur. 
[0005]Therefore, when the place made into the object of this invention makes resin of LED 
contain a wavelength conversion material and wavelength changing of a light emitting chip is 
performed, When a fluorescent pigment is used [ and ] for the purpose of improving condensing 
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of luminescence converted first and raising the luminosity of LED, it sets it as another purpose 
to provide LED to which mixed colors do not happen even if it approaches and installs LED from 
which wavelength differs. 
[0006] 
[Means for solving problem]The first resin in which LED of the present invention is LED which 
seals the whole light emitting device by which the light emitting chip was placed on the bottom 
part of the cup which reflects luminescence of a light emitting chip in the luminescence 
observation surface side by resin, and the aforementioned resin is filled up with the 
aforementioned inside of a cup, It consists of second resin which surrounds the first resin, and 
the fluorescent substance which converts the luminous wavelength of a light emitting chip to 
other wavelength, or the filter substance which absorbs a part of luminous wavelength of a light 
emitting chip contains to the above-mentioned first resin. 
[0007] 
[Function]In first resin for luminescence of a light emitting chip, it converts to desired 
wavelength or LED of the present invention absorbs a part of unnecessary wavelength. Thus, 
although the lights by which wavelength changing was carried out are scattered about in all 
directions, it is reflected by the cup and most scattered lights are condensed at the 
luminescence observation surface side. that is, since the cup of an application concerned 
reflects the light by which wavelength changing was carried out with the wavelength conversion 
material and can be condensed within first resin, the condensing efficiency of converted light is 
markedly alike, and improves. 
[OOOB]If it is filled up with first resin containing a fluorescent substance so that it may become 
lower than the level surface of the edge of a cup when a wavelength conversion material is used 
as a fluorescent substance, the mixed colors between LED can be prevented by interrupting an 
incident light on the edge of a cup from the exterior, and not reaching even a fluorescent 
substance. If it says simply, when keeping the first resin that makes the cup depth deep and 
contains a fluorescent substance from overflowing a cup, the excitation source of a fluorescent 
substance can be restricted only to the luminous wavelength of a light emitting chip. 
[0009] 
[Working example]Fig.1 is a schematic cross section showing the structure of LED of one 
working example of an application concerned, and is taken as the structure which sealed the 
whole light emitting device which placed like Fig.2 the light emitting chip 1 which consists of 
compound semiconductors on the leadframe 2 which has the cup 3 by resin.However, a different 
place from Fig.2, sealing resin consists of the first resin 11 filled up with cup 3 inside, and the 
second resin 12 which surrounds the first resin, to the first resin 11, it converts to other 
wavelength or the wavelength conversion material 5 which is absorbed in part and to convert 
contains the luminous wavelength of the light emitting chip. 
[001 O]An identical material may be sufficient as the material of the first resin 11 and second 
resin, for example, it constitutes both from an epoxy resin, and should just make only first resin 
contain the fluorescent substance 5 in LED of the present invention. It cannot be 
overemphasized that it may be the same as that of the resin 4 of fig.,2. If the wavelength 
conversion material 5 is a fluorescent substance, fluorescent dye, a fluorescent pigment, a 
fluorescent substance, etc., As long as it is the material which can convert the luminous 
wavelength of a light emitting chip to other wavelength, what kind of thing may be used, If it is a 
filter substance, the unnecessary wavelength of luminescence of a light emitting chip will be 
absorbed, the material which receives color purity is chosen, and the inorganic and organic filter 
paints which usually have the same color as the luminescent color of a light emitting chip are 
used. 
[0011]In order to obtain LED of such a structure, for example in an LED manufacturing process, 
pre dip the inside of a cup which placed the light emitting chip 1 previously by resin in order to 
usually drive out the air of the cup 3, but. It can obtain by making the first resin 11 contain the 
wavelength conversion material 5, when pre dipping, and sealing by the second resin 12, after 
the first resin 11 containing the wavelength conversion material 5 hardens. The first resin 11 
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that includes the wavelength conversion material 5 previously may be injected into cup 3 inside. 
thus, the inside of 3 of a cup is filled up with the first resin 11 containing the wavelength 
conversion material 5, most lights by which wavelength changing was carried out by the first 
resin 11 return in the reflector of the cup 3, and by reflecting in a luminescence observation 
surface, condensing of LED is markedly alike and improves. 
[0012]The first resin 11 and the second resin 12 are used as a different material, and the 
external quantum efficiency of the light by which wavelength changing was carried out improves 
by setting up to make small the refractive index of the first resin 11 and the second resin 12 in 
order, and become close to the refractive index 1 of air. It cannot be overemphasized that a 
material smaller than the refractive index of the light emitting chip 1 is selected into the 
material of the first resin 11 in this case. 
[0013]Fig.3 and Fig.4 are the schematic cross sections expanding and showing the portion of 
the cup 3 of LED concerning other working examples of the present invention, and the state 
with which fig.3became convex, the surface of the first resin 11 hardened it, and the cup 3 was 
filled up, and the state where Fig.4 became a concave conversely, and it hardened and filled up 
are shown.Since it fills up so that the first resin 11 containing the fluorescent substance may 
become lower than the level surface of the edge of the cup 3 and the cup 3 is not overflowed in 
which state when the wavelength conversion material 5 is used as a fluorescent substance, The 
extraneous light which excites a fluorescent substance by the edge of the cup 3 can be 
intercepted, and the mixed colors of LED can be prevented. 
[0014] 
[Effect of the Invention]As described above, since converted light reflects inside a cup since 
LED of the present invention has filled up the inside of a cup with first resin containing a 
wavelength conversion material, and it is condensed, luminosity improves more than double. 
When making first resin contain a fluorescent pigment, performing wavelength changing, making 
the cup depth deep and keeping first resin from overflowing a cup, When the mixed colors 
between LED do not occur, for example, a planar display is realized by LED, an image with 
dramatically sufficient resolution can be acquired. 

[Translation done.] 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/1 ~-~ 

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. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 1 ]The schematic cross section showing the structure of 1 LED of the present 
invention. 
[Qx~wiog2}The schematic cross section showing the structure of the conventional LED. 
D:>r<:~wiog~}The schematic cross section expanding and showing the portion of the cup 3 of LED 
concerning other working examples of the present invention. 
[[)rawing,4]The schematic cross section expanding and showing the portion of Kapp 3 of LED 
concerning other working examples of the present invention. 
[Explanations of letters or numerals] 
1 ... Light emitting chip 2 ... Leadframe 
3 ... Kapp 5 ... Wavelength conversion material 
11 ... First resin 12 ... Second resin 

[Translation done.] 
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(54) PLANAR UGHT SOURCE 

(57)Abstract: 
PURPOSE: To provide a planar light source wherein a 
blue light emitting diode is used and white luminescence 
is feasible, and wherein uniform white luminescence can 
be observed. 
CONSTITUTION: Light emitting diodes 1 are optically 
connected with the end of a transparent light 
transmitting plate 2. A fluorescent substance that emits G~~itB~~~~~~'1 
light when energized by the luminescence of the blue 
light emitting diodes 1 and white powder that scatters 
fluorescence, are mixed. The resultant mixture is 
applied to either of the major surfaces of the light 
transmitting plate 2 to form a fluorescence scattering 
layer 3. The wavelength of the luminescence of the blue '""-------........... --~ 
light emitting diodes 1 is changed through the 
fluorescence scattering layer 3. 
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JP,07-176794,A(1995) [CLAIM] 

*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Ill~-~ 

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 fluorescent substance which a blue light-emitting diode is optically connected to at 
least one place of an end face of a transparent light guide plate, is further excited by 
luminescence of the aforementioned blue light-emitting diode by either of the main surfaces of 
the aforementioned light guide plate, and shows a fluorescence, A source of sheet-like light 
which having the fluorescence scattering layer applied where white powder over which 
fluorescence is scattered is mixed, carrying out wavelength changing of the luminescence of the 
aforementioned blue light-emitting diode by the aforementioned fluorescence scattering layer, 
and observing from the main surface side of a light guide plate of the aforementioned 
fluorescence scattering layer and an opposite hand. 
[Claim 2]The source of sheet-like light according to claim 1, wherein the main-light-emission 
wavelength of the aforementioned blue light-emitting diode is shorter than 500 nm and a radiant 
power output is not less than 500 microwatts. 

[Translation done.] 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/4~-~ 

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. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[industrial Application]The present invention relates to the source of sheet-like light which 
starts the light source of the surface state used for the backlight of a display, an illuminated 
operation switch, etc., especially can be preferably used as a backlight of a liquid crystal display. 

[0002] 
[Description of the Prior Art]EL and a cold cathode tube are used for the source of sheet-like 
light for the backlights of the liquid crystal display generally used for a notebook sized personal 
computer, a word processor, etc., for example. Itself of EL is a source of sheet-like light, a cold 
cathode tube is made into the source of sheet-like light using a diffusion board, and the 
luminescent color of the backlight of them is made white [ most ] now. 
[0003]0n the other hand, the light emitting diode (it is described as LED below.) is also used in 
part as a light source for backlights. However, by the former, when obtaining white light using 
LED, since there is only an about tens of microwatts radiant power output of blue LED, in order 
to realize white light using other red LED and green LED, there is a fault that a color change is 
large that it is hard to make the characteristic of these each color luminescence LED agree. 
Since those LED was recognized visually in the near position as a backlight even if trichromatic 
LED is gathered and it arranges in the same position geometrically on the same flat surface, it 
was impossible to have used a uniform white light source. Therefore, if large-sized, the actual 
condition is properly used with EL, and most backlights of white light using LED are not known 
by a cold cathode tube, small size - the medium size now at the white source of sheet-like light 
of the liquid crystal back light. 
[0004]Aithough the trial which surrounds and carries out the convert colors of the 
circumference of a blue LED chip by resin containing a fluorescent substance also occurs partly 
as a light source of white light or monochrome, since a chip periphery is exposed to the beam of 
light of radiant intensity stronger than sunlight, degradation of a fluorescent substance poses a 
problem, especially it is remarkable at an organic fluorescent pigment. Organic dye of ionicity 
may cause an electrophoresis by direct-current electric field near the chip, and a color tone 
may change. Even if the conventional blue LED does not have sufficient output to carry out 
convert colors but carries out convert colors with a fluorescent substance, it is unusable. 
[0005] 
[Problem to be solved by the invention]The place which was accomplished in order that the 
present invention might solve such a fault, and is made into the purpose, Realize the source of 
sheet-like light which can be used mainly as a backlight and in which white light is possible 
using LED, and. It is in providing the source of sheet-like light which can observe uniform white 
light, and is in providing the source of sheet-like light which can emit light for arbitrary colors 
other than white further, using the characteristic of LED excellent in reliability, and using for 
various operation switches etc. 
[0006] 
[Means for solving problem]The fluorescent substance which blue LED is optically connected to 
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at least one place of the end face of a transparent light guide plate, and the source of sheet
like light of the present invention is further excited by luminescence of the aforementioned blue 
light-emitting diode by either of the main surfaces of the aforementioned light guide plate, and 
shows a fluorescence, The fluorescence scattering layer applied where the white powder over 
which light is scattered is mixed. (the main surface by the side of a fluorescence scattering 
layer is hereafter called second main surface.) -- it has, wavelength changing of a part of 
luminescence of the aforementioned blue light-emitting diode is carried out by the 
aforementioned fluorescence scattering layer, and it is observed from the main surface (main 
surface by the side of luminescence observation is called first main surface below.) side of the 
light guide plate of the aforementioned fluorescence scattering layer and an opposite hand 
[0007]Fi~(1 is the plan view which looked at the light guide plate 2 of the source of sheet-like 
light of the present invention from the fluorescence scattering layer 3 side. The light guide plate 
2 consists of transparent materials, such as an acrylic and glass, and the light guide plate 2 and 
the blue LED 1 are optically connected by embedding the blue LED 1 under the end face of the 
light guide plate 2. that the blue LED 1 and the end face of the light guide plate 2 are connected 
optically in the present invention, Not to mention embedding the blue LED 1, as it says 
introducing the light of blue LED from the end face of the light guide plate 2, for example, is 
shown in this figure, if it says simply, It is realizable by adhering blue LED and leading 
luminescence of blue LED to the end face of the light guide plate 2 using an optical fiber etc. 
[OOOB]Next, the fluorescence scattering layer 3 is scattering the fluorescence in the light guide 
plate 2 with the white pigment at the same time it comes to apply the ink which prepared the 
fluorescent substance and the white pigment and it carries out wavelength changing of the 
luminescence of the blue LED 1 with a fluorescent substance so that a desired color can be 
observed. So that the aforementioned fluorescence scattering layer 3 may especially be made 
into dot form by Eig.Land the surface brightness by the side of a first main surface may 
become fixed. It is considered as a pattern which reduces the area of the fluorescence 
scattering layer 3 per unit area by the side of a second main surface, and area of the end of 
LED 1 and the most distant second main surface is further made small a little slightly as 
compared with the maximum area as LED1 is approached. Here,** in figJexpresses the 
pattern of the fluorescence scattering layer 3. Although blue LED is made into the structure 
allotted to one end face two pieces in fig.J, if a light guide plate is a quadrangle, to say nothing 
of connecting LED, the number of LED will not be limited to all end faces on all sides. The 
coating form of a fluorescence scattering layer and an application state can be suitably changed 
so that luminescence observed from the first main surface side may be made into surface state 
homogeneity according to the arrangement situation of LED. 
[0009] 
[Function]fig.2 is a schematic cross section at the time of mounting the source of sheet-like 
light of the present invention as a backlight of a liquid crystal panel. The scatter reflection layer 
6 which is on the second main surface side of the source of sheet-like light which this shows to 
fig.J, for example from barium titanate, titanium oxide, an aluminum oxide, etc., For example, the 
light reflector with which the base 7 which consists of aluminum was laminated is installed, the 
optical diffuser 5 by which the surface is considered as unevenness at the first main surface 
side is installed, and these composition is not different from the backlight in particular that uses 
a light source as a cold cathode tube. 
[001 O]As the arrow of Eig.fshows first, the light which came out of the blue LED 1 is emitted 
to the exteriors other than a light guide plate in part near the chip, but a great portion of light 
reaches the end face of a light guide plate in the inside of the light guide plate 2, repeating total 
internal reflection. It is reflected by the reflecting film 4 formed in all end faces, and the light 
which reached the end face repeats total internal reflection. At this time, a part of lights are 
absorbed with a fluorescent substance, and wavelength changing of them is carried out 
simultaneously, they are emitted [ a part of lights are scattered about by the fluorescence 
scattering layer 3 provided at the second main surface side of the light guide plate 2 and ]. and 
the luminescent color observed from the first main surface side of the light guide plate 2 can 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran _web_ cgi_ ejje?atw _ u=http%3A%2F%2Fw... 2012/07/31 

Vizio EX1008 Page 0593



JP,07-176794,A [DETAILED DESCRIPTION] 3/4~-~ 

observe the light which synthesized such lights. For example, in the source of sheet-like light 
which provided the fluorescence scattering layer 3 which consists of an orange fluorescent 
pigment and white pigment, by the operation described previously, the luminescent color from 
blue LED becomes white, and it can observe. A color tone can be arbitrarily adjusted with the 
kind of fluorescent substance, and the mixture ratio of a white pigment. At the present 
invention, the main-light-emission peak of especially the luminous wavelength of one blue LED 
is shorter than 500 nm, and the radiant power output needs not less than 200 microwatts of 
outputs of not less than 300 microwatts still more preferably. It is because it is in the tendency 
for the light source of surface state luminescence with sufficient uniform luminosity to be hard 
to be obtained even if it increases the number of blue LED which connects with the end face of 
a light guide plate optically even if when it becomes it difficult to realize all the colors that a 
luminous wavelength is not less than 500 nm and there are few the radiant power outputs than 
200 microwatts. 
[0011] 
[Working example] 
[Working example 1] The fluorescence scattering layer 3 was formed in one side of an acrylic 
board about 2 mm thick by screen-stencil by the dot form pattern shown in Fig.1. The 
fluorescent pigment which mixed ana product FAmade from SHINROIHI chemistry-001 whose 
fluorescence scattering layer 3 is a red fluorescent pigment, and the company's FA-005 which 
are green fluorescence paints, Barium titanate was mixed at a ratio of 1 :5 by the weight ratio as 
white powder, and what distributed it in the acrylic binder was printed and formed. 
[0012]Next, after cutting the acrylic board with which the fluorescence scattering layer was 
formed as mentioned above according to the desired pattern and grinding all the end faces 
(cutting plane) of an acrylic board, the light guide plate 2 with which the fluorescence scattering 
layer 3 was formed was obtained by forming the reflecting layer 4 which becomes a polished 
surface from aluminum. 
[0013]Two places and a hole are provided to the end face of the aforementioned light guide 
plate 2, and it is a luminous wavelength of 480 nm to the hole. By embedding at a time one blue 
LED which consists of a gallium nitride system compound semiconductor which has 1200 
microwatts of radiant power outputs, respectively, the source of sheet-like light of the present 
invention was acquired. When the blue LED of this source of sheet-like light was made to turn 
on simultaneously, substantially uniform white surface state luminescence which is a little tinged 
with yellowness was obtained from the luminescence observation surface side of the light guide 
plate 2. the place which installed the optical diffuser 5 by which mat processing was previously 
performed to the luminescence observation surface side, and the light reflector with which the 
barium titanate layer 6 was applied on the aluminum base 7 at the fluorescence scattering layer 
3 side, and was used as the light source for backlights -- from the optical diffuser 5 side --

completely -- surface state -- uniform white light was obtained. Luminosity was 55cd/m2. 
[0014][Working example 2] Mix the fluorescence scattering layer 3 as yellow fluorescent dye, 
and the company's Orenge-240 is substantially mixed in equivalent amount as LumogenF 
Yellow-083 of BASF A.G., and orange fluorescent dye, When barium titanate was formed using 
the thing mixed at a ratio of 1 (color):200 by the weight ratio as the fluorescent dye which 
dissolved them in butylcarbitol acetate, and a white substance and also the source of sheet-like 
light of the present invention was acquired like the working example 1, substantially uniform 
surface state luminescence was observed. When it was considered as the light source for 
backlights still more nearly similarly, completely uniform surface state luminescence was 
observed. 
[0015] 
[Effect of the lnvention]As described above, the source of sheet-like light of the present 
invention became possible [ realizing the source of sheet-like light by LED excellent in 
reliability ] by having a fluorescence scattering layer containing the fluorescent substance which 
can moreover carry out wavelength changing to the surface of one of the two of a light guide 
plate by blue LED, and white powder using blue LED. And since the white powder of a 
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fluorescence scattering layer has the operation which reflects the light by which wavelength 
changing was carried out with the fluorescent substance, and makes it spread, there is little 
amount of the fluorescent substance used to be used, and it ends. Since an LED chip and a 
fluorescent substance do not meet with a convenient thing directly, there is little degradation of 
a fluorescent substance and it does not cause the tone change of the source of sheet-like light 
over a long period of time. Any color tones including white can be provided by changing the kind 
of a fluorescent substance and white powder, a mixed amount, etc. about a color tone. 
[0016]When the radiant power output of the blue LED most preferably used as a side which 
excites a fluorescence scattering layer on the other hand considers it as a not less than 200-
microwatt thing, wavelength changing can be efficiently carried out with a fluorescent 
substance, and the source of sheet-like light with a bright big area can be realized. Thus, the 
source of sheet-like light of an application concerned can also be used for the illuminated 
operation switch not only using the light source for backlights but a fluorescent substance, etc. 

[Translation done.] 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Ill~-~ 

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. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 1 ]The plan view which looked at the light guide plate 2 of the source of sheet-like light 
of one working example of the present invention from the fluorescence scattering layer 3 side. 
mx~wiog2}The schematic cross section at the time of mounting the source of sheet-like light 
of one working example of the present invention as a backlight. 
[Explanations of letters or numerals] 
1 ..... Blue LED 
2 ..... Light guide plate 
3 ..... Fluorescence scattering layer 
4 ..... Reflecting layer 
5 ..... Optical diffuser 
6 ..... Scatter reflection layer 
7 ..... aluminum base 

[Translation done.] 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran _web_ cgi_ ejje?atw _ u=http%3A%2F%2Fw... 2012/07/31 

Vizio EX1008 Page 0596



(12) ~ lffl ~ ~!j: ~ fl (A) 

(51) Int.Cl." 

H 0 1 L 33/00 

G 0 9 F 9/00 

(21) l±ll't#-1'} 

(22)lf:ll'tB 

(57) [~~] 

Jlij~Jfc\-1'} ffflq.J11!.$-I'} 
N 

3 3 6 H 7610-5G 

~-:1Jl5-318276 

:!Jl.ffX. 5 if-(1993) 12fJ17 B 

l~~l ~~~*~1~-~~m~~e~~~~m~ 
*~~~~~,~-~e~~*~•ru~~~m~*~~ 
:t£tft;9~. 

l•~1 ~~~~*~~~m~~*~1~-~u*~ 
~~~~~h~aij,~s~n~•*~~~m~~~h 

ff-s~,n~~~~*~1~-~~~*~~ij~•~ 

h~M*~~9~M*~~~, M*~~~~tt~e~~ 
*~ff~*~h~~~~~~~h~M*~~~~~~, 

R~~~~*~1~-~~~*ffR~M*~~~~~
J£:fA~h~. 

~I*J-¥7 -176794 
(43)0008 1Jl.J7X.7ip(1995) 7 fJI48 

FI 

(7l)tij~)\ 000226057 

B liE{~~I~:f*~~fJ: 
tzMr!Jitlli'Imm J: lf'PITI!iil491 -1=:111n oo 

(72) ~Mi!f ~* iUU 
tE~llF<Ili'Imm J: lf'PITI!if.l491 -1::11!!100 13 !IIH~ 
~IR~~fj:Jfq 

2 

::::::::::: :::::::.:: ......................... ....... ...... . ..... -~· ...................... 
••••• •••••• ••••n •~• .................... . .................... . ...... ...... ...... .. . ..... ...... ...... .. . 
••••• •••••• oooou ••• 

~;g~ ggg ggg ~~~ 
;;;;~ ~~~~~; ;~~~~; ~~~ ............ ······ .. . ..... ...... ...... .. . 
u••• •••••• ''''" '" ...................... 
••••• •••••• oooon ••• .................... ....... ...... .... ,.. ... ·---· ··-··· ........ . ..... ...... ...... .. . ..... ...... ······ ... 
~~~l! ::~::: ::m: ::: .................... ·---· .............. . ·---· .............. . 

Vizio EX1008 Page 0597



[~Wf~5j(O)filaJl 

[~>J<~1l ~~~~%~0)~ooO)~~<t£-Sm 

~~~~%~1~-~ff%·~~~~~h~~ij.~6 

~D~~%~0)~ooO)~~hff-S~.DE~~~%~ 

1~-~0)~%~~ij~&~h~~%~~·~~%~~ 

t. ~%~~~~tt~a~~*tff~~~h~~~~~ 
•~h~~%~&~~fi~.n~~~~%~1~-~0) 

~%ffDE~%~&~~~~~-~h.DE~%~&~ 
t&•ru0)~%~0)~ooruffsu~~h~~t~~•t 

•~oo~%JJ,o 

l~>J<~2l n~~~~%~1~-~~.TO)~~% 

~~ff500nm~ij£m<.~%~hff5oo~w~ 

L~~~~t~~-t·~~>J<~1~~~0)oo~%5J,o 
[~BJ.IO)~nH~~BJ.I] 

[0001] 
UB\tt.0)~0Jfl~!H ~~BJ.I~71' 7.:1l,10)H~ 'J7 
1~.~%~~~7.1~7~~~ffl~h~oo~O)%;J,~ 

~~J. ~~5ira7 1' 7.:1[.,1 O)J~~ ?71 ~ t ~ ~~iM 
~ffl~~~tff~~~oo~%~~oo•~o 
[0002] 
ltE*O)tHilil -Jti~.l- H!V~~:J/, 'J-:10~~ 
~ffl~ h~5ira-T 1' 7.:1[.,1 O)J~~ ?71 ~JflO)oo~:it% 
~~~.~~~EL.~~~-ff~Jfl~h~~~o EL 
~Th~•uoo~%~~~ij.~~~-~-~~~Jfl~ 
~oo~%~t ~h. 1JH±Th6 O)H~ 'J71 ~0)~%~ 
~~tn,eua~t ~ h ~\.'~0 
[0003]-S~%~1~-~(~~LEDtE .o ) £H~'J71 ~ffl%~t~~-$~0ffl~h~\.' 

( 2) WOOSjZ 7 - 1 7 6 7 9 4 
2 

[0005] 
l~~ffM~~~?t•~~~l~~~~~O)~?~.X 

g~M~·~~~~~~h~£0)~. TO)~~t.~t 

~.0~. LED~Jfl\,\, ~t~~~~~'J71~t~~~0 

Jfl~~~a~~%"lli~~oo~%~~•JJl.•~t~~.~ 
-~a~~%~uru~~~oo~%JJ,~~~·~~t~~ 
ij.~s~~a~~~O)~~~O)~%ff"lli~~oo~%JJ, 

~~~~.&ft~~~h~LEDO)Wtt~~Jfl~.*~ 

~~A1~T~~~Jfl·~~C~~~o 
10 [ 0 0 0 6] 

l~~~M~•~~~O)~~l~~~O)oo~%JJ,~.~ 

~~~%~O)~OOO)~~<t£-Sm~~~LEDff% 

·~~~~~h~~ij. ~s~n~~%~0)~oo0)~~ 

hff-S~.DE~~~%~1~-~0)~%~~ij~& 

~h~~%~~·~~%~~t.%~~&~tt~a~~ 

*tff~~~h~~-~~·~h~~%~&~(~~. 
~%~&~000)~oo~~=O)~oot~?o )~~~.n 

~~~~%~1~-~0)~%0)-$ffD~~%~&~~ 

~~~·~h.DE~%~&~t&•ru0)~%~0)~oo 

~ (~~~%M~000)~oo~~-O)~oot~?o )00ff6 
M~~h~~C~~-C·~o 

~o ~ff~LED~Jfl~~a~~%~-~~~.tE*~ 
~~~LEDO)~%~hff~+~W~E~ff~~~~. ~ 

~O)~~LED.~~LED~Jfl~~a~~%~-~~ 

tt~~~. Th6*~~%LEDO)~tt~~~~tt~< 

[0007]~1~~~~0)00~%~0)~%~2~~% 

~~~300ff6A~•oo~~~~o~%~2~~~~7 
'J 1))~. ij!JT-~0)~~~~·~ IJ ~~J. TO)~%~ 2 0) 
~OO~~~LED1ff~~~h~~t~~ij.~%~2 

t~~LED1tff%·~~~~~h~~~o~~~~ 

~~~~~. ~~LED1t~%~20)~ootff%·~ 

~~~~h~~~t~.~-~~~~.~%~20)~00 
ff6~~LEDO)%~~A·~~t~~~.~~~~O) 

~~~·~?~~~LED1~~~·~~t~£~.011, 

O)~t. ~~LED~~Tii~~~J. a;~. %771H
~~Jfl~~~%~20)~00~~~LEDO)~%~~<~ 

C~~"'J~·1Jl."lij~~~~o < ~~{~ff]\~ \,\C \,\?!}(,~ff~~o a;~, :=:Jjf-~0) L 
ED~~~~tt~. ~-·OOL~·~·~~~~~~~ 
IG~~~£.H~'J71~t~~~Th60)LED~~ 

~~~~~~m~•~~~.~-~a~%~~·~~t 
~1'"llJ~~~"'J~o fM-;,~1JH±a~O)liraH~'J71 ~ 

O)OO~%~~~. *~~~~~~-.~~-~~~~E 
L t~\,'~~tSh~\,'~O)ffJJl.~~. L E D~Jfl\,'~B 
~~%0)H~ 'J71 ~~~tAE~Sh~\.'~\.'o 
looo4Ja;~a~~%. ~~~~~.I'JDO)%~t 

~~. -$~~~~LED7~:10)~~~~%~K~t 

UilB~~§~~~~~··~~~£~~ff. 7~:1~m 
~*~%~ij£~~-M~~0)%~~~6~h~~~. 

~%~~0)~{~ff~~t~ij.-~fi-~%··~-~ 
~~~0~~1~/~0)~-~·~7~:1lli~~~~~ 

-·~~ij···~~·~~.~~ff~{~·~"llJ~ttff 
~~o a;~tE*O)~~LED~~%~~~~~-·~~ 

~+~~~h~fi~~~s~. ~t~~~·~~t~~ 

£·ffl~~~£0)~~~tl' "'J ~0 

loooal~~. ~%~&~3~.m~O)~ffM~~ 

~~~?~. ~%~~ta~••t~~~~~1/'Jff 
~·~h~~ij. ~~LED10)~%~~%~-~~~ 

~••~t~~~. a~••~T0)~%~~%~2~~ 
~~~tt~~~o~~~1~~n~~%~&~3~~~ 

~~t~.~-O)~oo000)~oo~·ff-~t~~~? 

40 ~. L ED 1 ~~lli·~ ~ "'Jh ~. ~=O)~OO'IU~O)·{:lz. 
oo&~~~J 0)~%~1!iL~ 3 O)oo*i~~~~~?~J~1l
/t~. ~6~~LED1t~£Bh~~=O)~OOO)~ 

$0)oo~~•••*oo~~tt~~-~~~<~~~~o 
~~~. ~ 1 ~0)• ~~%~1!iL~30)J~1l-/~~~~ 
~~o~1~~~~LED~-"'J0)~00~2MIG~~

Bt~~~~ff.~%~ff~~M~~h~~SO)~oo* 
~~ L E D~~~~~£~\,\~t~\.'?a;~£~<. L 
E DO)Mf&£1llt~·~£0)~~~\,'o ~6~. L E DO) 
IG~~R~~ij.~-O)~oo00ff6M~·~~%~oo~ 

~ ~-t•~~.,~~%~~~0)~•m~.~·~-~~ 

Vizio EX1008 Page 0598



1Ufi!!9~C::.Cff"'{'~~o 

[0009] 

3 
( 3) 

[ ft=Jfl l 18121d:-*~BJJ O)UiPiit%51:~-f§~;itll)l~J~;ii;J~O) 
H>J'J71J-.c~"'(~lit~f.:fj~O)~~!IfTJm181"'{'~~o 

t:.~ld:1811~~9Uii~%~0)~=0)~JmOO~.~;tll~ 

$1/JIHIJ':JA. 111~~$1/, IH~7J~~=?A~ci:.~J 
c~aa&M~6t.~;t~AI.J:.ijC~~-~7tff 

~~~~t.:&M~~~~~.~-O)~Jmoo~aooff~8 

t~~"t"~~*•a~5~~~~"t"aij. c::.~60)•• 
lcl:%~~*~1ifit 9~/~'J ?71 1-- t%'~~t.>~ =E,O) 10 
"'C'Ici:C~'o 

[0010l*~18120)*~"'C'~9ci:.?~.~~LED 
1~6Wt.:%1d:. ~.,~~~"'C'--~%~~~0)~$~ 

~M~~~ff·*·~0)%1d:~%~20)~~~&M~
ij~~Cff6.~%~0)~Jm~~9~o~Uii~~~t.:% 

lci:~Uii~"t"~m~~~t.:&M~4~&M~~"t".~&M 

~-ij~9o t:.0)•.~%~20)~=0)~Jm00~~n6 

~t.:M%aa~3~.J:.ij-•0)%1d:aa~~. *t.:-• 
O)%lci:M%~~~cl:.ij~~~~~-~~~~-~~"'t"~ 

M~~.~%~20)~-0)~Jm00~6M~9~~%~1d: ~ 

t:.~60)%~~~~t.:%ffU~"'C'~~o~;tll~~O)M 

%ft~te~n~~6C~M%aa~3~~nt.:oo~% 

~"'C'Icl:.~~~~t.:ft=Jfl~cl:.ij, ~~LED~60)~% 

~ffe~tCJ"'t"M~"'C'~~o*t.:~~ld:M%~~0)~ 

•te~ft~O)~~~~cl:.ijH~~~~"'C'~~oM~* 
~~"'C'Id:-JO)~~LEDO)~%~~Ici:~O)~~%~

'Jff500nm.J:.ij=E,~(. ~O)~%Whlci:200~W 

~L.£~**~<1d:300~W~LO)llihff~~"'C'~ 
~oC~C6~%~~ff500nm~L"'C'~~t~"'(O) 

~ff~~~~<<Cij, *t.:~O)~%Whff200~W ~ 

.J:.ij=E.~C~t. t.:t;it~%~0)~Jm~%·~~~~9 

~~~LEDO)~~~~~"t"=E..~~C~~~O)~-C 

Jm~~%0)%~ff~6~~(~~~~~~~6"'{'~~o 

[0011] 
l~lftfi-f§n 

MOOSJZ 1 - 1 1 6 1 9 4 

4 

~9~~{~jj I) ':IA~{~~~*~-f*cJ;. ~) C~~~ LED 
~~~~~1M~J~~~tc::.t~.J:.ij.-*~~O)Jm~ 
%~~~t.:o C::.O)Jm~%~0)~~LED~~·~gn~ 

ttt.:tc::.~.~%~20)~%M~Jm00~61d:~~~~~ 

~*~t.:e~O)~~~-CUii~~%ff~6~t.:o~6 

~.~%U~Uii00~~~~'JJ-.~Iff1/tfi~~t.:%•a~ 

5 t. M%a!L~ 31U~~A I~-~ 7 L~~$1/JIHIJ 
?A~6ff~~~~t.:&•t~~~~~"t". J~>J'J71 J-. 
Jfl%51:t~t.:tc::.~.%-a~500~6~~~Uii~~
ce~~%ff~6~t.:o.Mid:55cd/m

2

"'C'~J 
f.:o 
[ o o 1 41 [ ~1/tfi{§IJ 2 I :lif%a!L~ 3 ~. ~~:lit%~ 
~t ~ "'t" BAS F *fO) L u m o g e n F Y e I I ow 

-083t~~M%~-t~"t"~~~Orenge-2 

4 0 t~~~~-~~~. ~~6~/~J~IJJ~I:::: J-.-J~ 
7~7-J-.~~M~t.:M%~-t. e~~-t~"t"~$1 
/ltH 1J ?At~.mm.tt"'C' 1 ( ~~) : 2 0 0 O)~~"'C' 
~~~t.:=e.O)~Jfl~"t"m~9~~~<~:.~1ftfi~1t~~~ 

~"t"*~~O)Jm~%~~~t.:tc::.~. ~~~-coo~~ 

%ffM~~~ ~t.:o ~ 6 ~~~~ ~ "'t" H>J ?71 1--Jfl%~ 
t~t.:tc:.~.%~~~-CUii~~%ffM~~~t.:o 

[0015] 
[~~O)AA~l~L~~~t.:.J:.?~.-*~~O)Jm~%51: 

lei:. ~~LED~Jfl~. ~~=E.~%~0)J:!ISO)Jm~~~ 
LED~cl:.ij~~~-"'C'~~M%~~te~~*t~t 

~~t.:M%aa~~~~"t"~~c::.t~c~:.ij.~ft~~• 

~t.:LED~ci:.~Uii~%~~-~9~C::.tff~~tCJ 

t.:o ~~=E.M%aa~O)e~~*lci:.M%~-~.J:.ij~ 
~~-~~t.:%~&M.•a~tt~tt=.mff~~t.:~.~ 
Jfl9~M%~~0)~Jflmff~C<"t"~Uo£~*~~c 
C::.t~lcl:. L E D~'J~tM%~~tff~Ji~9~C:.t 

ffC~'O)"'C', :lit%~~0)~1~ff~c<. ~mr .. ,~ttJ "t" 
Uii~%~0)~1-Jj£{~~~c::. 9 c::. tffC~'o ~ 6 ~. ~1-J 
~~~"t"ld:. M%~•. e~~*O)~-.~~~~~~ 
£9~c::.t~.J:.ij. e~~t~H~0)~1-J~~-9~c::. 
Cff"'{'~~o 

[0016l-SM%a&1!~~~9~00t~"t".~=E. 

**~<ld:~Jfl9~~~LEDO)~%Whff200~W 
~LO)'E.O)t9~t:.t~.J:.ij,M%~~~.J:.ijAA·~~ 

[ ~1/tfi-f§~ 1 ] ~~~2m m 0)7'J 1) ~~~O)J:!IJm~. 1811 
~~9~., ~--~O)J~$1-/"'C'. M%a!Ll!3~~? 1J

:;..,~~~c~:.ijm~~t.:oM%aa~31<1:.$~M%n• 

"'C'~~~/D1~~·~FA-001t~~M%ft~"'C' 

~~~~~FA-005t~~-~~~~t.:M%ft~ 
t, e~**t~"'t"~$1/JI!tJ~I)':JAt~_m~.lt"'C' 1 : 

5 O)a~~"'C'~~~. ~~~7? 1JJ~~~~1/11'-~~~ 
a~ t.:=E. 0)~ ~JiM~ "t"m~ ~ t.:o 

~ ~~~-~"'t"*~CJm·O)~~~Uii~%~~-~9~C::. 

loo12l~~L~O).J:.?~~"t"M%aa~um~~ 

~t.:7? 1J ~~~~. P"fimO)J~$1-/~tt J "t"-13.l!ltT~. 7 
'J 1) ~~~O)~Jm ( -13.l!ltTUii ) ~~"'(fi]fjf ~ t.:fl. fi]flfJm~ 

AI.J:.ijC~&M~4~m~9~c::.t~c~:.ij.M%aa 

~ 3 ffm~~ ~t.:~%~ 2 ~~~t.:o 
[0 0 1 3] miiC.iJ%~20)i\[ffiJm~=t!i'.IT. ~~~~t. 

~0)~~~%~~480nmo~%Wh1200~W~ ~ 

Cff"'{'~~o C::.O).J:.? ~. -*D:O)Jm~%)1:1<1:, }~'J 'J7 
1J-.ffl%~t~n"'C'C<. M%~-~~.m~t.:~%~
ft=~1-J~~~~Jfl9~t:.t=E."'C'~~o 

[ 181 1m 0) flU~-c ill. B}j l 
[1811] *~~0)-~1/tfi~O)Jm~%~0)~%~2~:lif 

%a!L~ 3 OOIJ' 6 ~t.:SJLUii181o 
[1812] *~B}J0)--1/tfi{§IJO)Jm~%~~H'J ?71 J-. 
t~"t"·~~t.:fi~O)~~~Uiil8lo 
[~~O)ili,B}j) 

1 · · · · · ~~LED 

Vizio EX1008 Page 0599



( 4) 

5 
2 ..... i!*-'& 
3· .... §t*~li~ 
4 ..... &•tJII * 

*5· ... •*:IK~-'& 
6 ..... ~li&•t~ 

7· · · · · AI"'--:A 

%'00SjZ 7 - 1 7 6 7 9 4 

6 

[1811) [1812) 

5 2 

4 

3 

Vizio EX1008 Page 0600

fi%¥7—176794



Electronic Acknowledgement Receipt 

EFSID: 13454825 

Application Number: 12559042 

International Application Number: 

Confirmation Number: 7704 

Title of Invention: LIGHT EMITIING DEVICE AND DISPLAY 

First Named Inventor/Applicant Name: Yoshinori Shimizu 

Customer Number: 2292 

Filer: Carina E. Tanasa/Patti Young 

Filer Authorized By: Carina E. Tanasa 

Attorney Docket Number: 0020-5147PUS7 

Receipt Date: 09-AUG-2012 

Filing Date: 14-SEP-2009 

TimeStamp: 10:53:15 

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.) 

368676 

1 201208091DS.pdf yes 8 
d94db 7 46fab0027 4b 1 f96a3 e4a54633ff77 d 

Scff 

Vizio EX1008 Page 0601



Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 6 

Information Disclosure Statement (IDS) Form (SBOS) 7 8 

Warnings: 

Information: 

4167280 

2 Foreign Reference JP7335942.pdf no 11 
e6b0a788aceb9be939b6589012ea8418961 

87e0a 

Warnings: 

Information: 

3183622 

3 Foreign Reference JP7099345.pdf no 10 
a 1 bd8e4 71 Oca48a4a2dfee2a92c61483d31 

b69bf 

Warnings: 

Information: 

3820053 

4 Foreign Reference JP7176794.pdf no 11 
25b29adbd35b45886617abbc214cfac31 a 1 

af7b4 

Warnings: 

Information: 

911518 

5 Non Patent Literature 
SGSearchReportdated2012070 

no 13 
2.pdf 

1 b085df251 ebb OS 088599 34ad 038a61 d 04 
7b63d 

Warnings: 

Information: 

714004 

6 Non Patent Literature 
SGSearchReportdated2012070 

no 9 
5.pdf 

adOeS d d ed 079 5 62 7125 36b 7 360a55 8424 2 
b40021 

Warnings: 

Information: 

Total Files Size (in bytes) 13165153 

Vizio EX1008 Page 0602



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. 

Vizio EX1008 Page 0603



Docket No.: 0020-5147PUS7 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/559,042 Confirmation No.: 7704 

Filed: September 14, 2009 Art Unit: 2829 

For: LIGHT EMITTTING DEVICE AND Examiner: Raj R. Gupta 
DISPLAY COMPRISING A PLURALITY OF 
LIGHT EMITTING COMPONENTS ON 
MOUNT 

INFORMATION DISCLOSURE STATEMENT 

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

Dear Commissioner: 

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 

are provided. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRNCET/py 
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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 

12/028,062 filed February 8, 2008 

III. 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 translation is provided (as a 

partial translation) for the following reference(s): JP 7-99345, JP 7-335942 and JP 7-

176794. 

b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE 

COMMUNICATION: 

An English language version of a Singaporean Examination and Search Report issued on 

July 2, 2012 in foreign counterpart application No. 201007151-2 that indicates the degree of 

relevance is attached. 

An English language version of a Singaporean Examination and Search Report issued on 

July 5, 2012 in foreign counterpart application No. 201007150-4 that indicates the degree of 

relevance is attached. 

c. OTHER: The following additional information is provided. 

JP 7-99345 and US 5,247,533 were cited in the Singaporean Examination and Search 

Report issued on July 2, 2012. US 3,691,482 cited in the Singaporean Examination and Search 

Report was previously cited in an IDS in USPTO. 

JP 7-335942, JP 7-176794 and US 5,408,120 were cited in the Singaporean Examination 

and Search Report issued on July 5, 2012. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP DRA/CET/py 
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Both JP 7-99345 and JP 7-176794 were previously cited in an IDS filed in the USPTO on 

September 14, 2009. The full English machine translations for JP 7-99345 and JP 7-17 6794 are 

now submitted for Examiner's consideration. 

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 

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.F.R. § 1.56(c) more than three months prior to the filing of the 

IDS; or 

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 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py 
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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. STATEMENT UNDER 37 C.F.R. § 1.704(d)(l) 

Patent Term Adjustment Reduction Should Not Apply 

D The undersigned hereby states: 

This Information Disclosure Statement is in compliance with 37 C.F.R. §§ 1.97 and 1.98 

and will not be considered a failure to engage in reasonable efforts to conclude prosecution 

(processing or examination) of the present application under 37 C.F.R. § 1.704(c)(6), (c)(8), 

( c )(9), or ( c )(1 0), because each item of information contained in the Information Disclosure 

Statement: 

D (i) Was first cited in any communication from a patent office in a counterpart 

foreign or international application or from the Office, and this communication was not 

received by any individual designated in § 1.56( c) more than thirty days prior to the filing 

of the information disclosure statement; or 

D (ii) Is a communication that was issued by a patent office in a counterpart foreign 

or international application or by the Office, and this communication was not received by 

any individual designated in § 1.56( c) more than thirty days prior to the filing of the 

information disclosure statement. 

VI. 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/py 
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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.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. 

VII. 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/py 
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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: August 9, 2012 Respectfully submitted, 
P«J. t{o. 

B ~a ~a/JO' &tf041-y ____________________________ __ 

G.r D. Richard Anderson 
') v Registration No.: 40,439 COAl NA 'TftN/t5 A 

Attachment( s): 
0 PTO/SB/08 
0 Document( s) 
D Foreign Patent Office Communication 
0 Foreign Search Report 
D Fee 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP 
8110 Gatehouse Road, Suite 100 East 
P.O. Box 747 
Falls Church, VA 22040-0747 
703-205-8000 

0 Other: Full English machine translations for JP 7-99345 and JP 7-176794. 
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PT0/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. 

r 
Substitute for form 1449A/PTO Complete if Known 

' 
Examiner 
initial* 

1--· 

f--· 

Examiner 
Initial* 

!---------

------

Examiner 

Signature 

INFORMATION DISCLOSURE 
Application Number 12/559,042 

Filing Date 09-14-09 

STATEMENT BY APPLICANT First Named Inventor Yoshinori Shimizu 

Art Unit 2829 

(Use as many sheets as necessary) Examiner Name Raj R. Gupta 

Sheet I 1 I of I 2 Attorney Docket Number 0020-5147PUS7 

Cite 
No. 

1 

2 

3 

4 

Cite 
No.1 

5 

6 

7 
--· 

8 

9 

U.S. PATENT DOCUMENTS 

Document Number Publication Date Name of Patentee or 

Number- Kind Code 2 (if known) 
MM-DD-YYYY Applicant of Cited Document 

US-2012/0132857 -A 1 05-31-2012 Le Toquin 

US-3,204, 143 08-31-1965 Pritchard 

US-3,882,502 05-06-1975 Peabody et al. 

US-5,707,549 01-13-1998 Matsukiyo et al. 

-

-· 

.. 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document 
Publication Date Name of Patentee or 

Country' Number
4

Kind Code (if known)
5 MM-DD-YYYY Applicant of Cited 

Code Document 

JP 2000-286455 10-13-2000 

JP 48-39866 05-18-1973 

JP 52-40959 10-15-1977 •. 
JP 53-43885 04-14-1978 

JP 7-193281 07-28-1995 

Nichia Chern. Ind. Ltd. 
-·-----··· 

-----

Mitsubishi Materials Corp. 

I Date 
Considered 

Pages, columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

Pages, columns, Lines, Where 
elevant 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 WI PO 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, call 1-800-PT0-9199 (1-800-786.9199) and se~2. 
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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 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 12/559,042 

STATEMENT BY APPLICANT 
Filing Date 09-14-09 

First Named Inventor Yoshinori Shimizu 

(Use as many sheets as necessary) 
Art Unit 2829 

Sheet I 

Examiner Cite 
initial* No. 1 

10 

11 

12 

13 

14 

15 

16 

17 

-----r--... 

18 

Examiner 
Signature 

Examiner Name Raj R. Gupta 

2 I of I 2 Attorney Docket Number 0020-5147PUS7 

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. 

"An Experimental Result of Packages Having Different Phosphors and Colloids", pp. 374-384. 

"Measurement Service Report", prepared by Industrial Technology Research Institute in Taiwan, pp. 
298-358, May 4, 2012. 

E-mail correspondences sent from Dow Corning To ray Co., Ltd. to the requester of the cancellation 
action, September 28, 2011. 

Phosphor Handbook, pp. 5-11, published December 25, 1987. 

Request for Invalidation with Notification of Acceptance of Request for Invalidation of CN Patent No. 
200610095837.4 issued on September 10, 2012 in a counterpart Chinese application. 

US Office Action issued in copending US Application No. 12/575,155 on October 4, 2012. 

US Office Action issued in copending US Application No. 12/689,681 on September 7, 2012. 

US Office Action issued in copending US Application No. 12/947,470 on November 15, 2012. 

US Office Action issued in copending US Application No. 13/210,027 on October 2, 2012. 

I Date 
Cons;dered 

• 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. 
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(57)Abstract: 
PROBLEM TO BE SOLVED: To provide a light 
emitting diode which utilizes a high yield phosphor 
having less unevenness in luminosity or color nor 
luminous dispersion among light emitting diodes. 
SOLUTION: A luminous element 103 and a 
translucent resin 101 comprising a phosphor 102, 
which absorbs at least a part of the luminous 
wavelength from the luminous element 103 and 
emits fluorescence, are provided to a light emitting 
diode 1 00, which emits a mixed light of the light 
from the luminous element 1 03 and fluorescent 
from the phosphor 102. The translucent resin 101 
is a light emitting diode, wherein at least a part of 
the luminous element 103 is coated through 
injection molding. 
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JP,2000-286455,A [CLAIM] 

*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Page 1 of 1 

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 ]It is a light emitting diode which has a light emitting device and translucency resin 
containing a fluorescent substance which absorbs at least one copy of a luminous 
wavelength from this light emitting device, and shows a fluorescence, and emits light in 
light from the aforementioned light emitting device, and mixed-colors light of fluorescence 
from a fluorescent substance, A light emitting diode which translucency resin containing 
the aforementioned fluorescent substance covers at least one copy of a light emitting 
device with injection moulding, and is characterized by things. 
[Claim 2]A light emitting device. 
Translucency resin containing a fluorescent substance which absorbs at least one copy of 
a luminous wavelength from this light emitting device, and shows a fluorescence. 
In a formation method of a light emitting diode provided with the above, 
A formation method of a light emitting diode injection molding translucency resin 
containing the aforementioned fluorescent substance, and covering at least one copy of a 
light emitting device. 

[Claim 3]In a formation method of a light emitting diode which has a light emitting device 
and translucency resin containing a fluorescent substance which absorbs at least one 
copy of a luminous wavelength from this light emitting device, and shows a fluorescence, 
and emits light in light from the aforementioned light emitting device, and mixed-colors 
light of fluorescence from a fluorescent substance, 
A formation method of a light emitting diode characterized by comprising the following. 
A process of making the aforementioned translucency resin into a solid state which made 
a fluorescent substance containing uniformly substantially. 
A process of softening translucency resin of fluorescent substance content used as this 
solid state, and covering at least one copy of a light emitting device. 
A process of making translucency resin of the aforementioned fluorescent substance 
content into a solid state again. 

[Claim 4]A formation method of the light emitting diode according to claim 2 or 3 which is 
the yttrium aluminum garnet system fluorescent substance in which a luminous layer of 
the aforementioned light emitting device consisted of nitride semiconductors at least, and 
the aforementioned fluorescent substance was activated with cerium. 

[Translation done.] 
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JP,2000-286455,A [DETAILED DESCRIPTION] 

*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Page 1 of10 

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. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Field of the lnvention]The present invention relates to the light emitting diode which 
converts at least one copy of the luminous wavelength emitted from a light emitting device 
with a fluorescent substance, and emits it, and luminescence unevenness, an irregular 
color, and the luminescence variation between the formed light emitting diodes are 
especially related with few high light emitting diodes of the yield. 
[0002] 
[Description of the Prior Art]A semiconductor light emitting element carries out 
luminescence of a small and efficient skillful color. Since it is a semiconductor device, 
there is no burn-out. The drive characteristic is excellent and it has the characteristics 
that it is strong to a repetition of vibration and ON/OFF lighting. Therefore, it is used as 
various indicators or various light sources. However, when only luminescence of white 
systems (white, pink, a bulb color, etc.) was obtained although such a light emitting device 
had monochromatic peak wavelength therefore, it could not but use two or more kinds of 
light emitting devices. The various luminescent color was not able to be obtained easily. 
[0003]What was described in JP,H7-99345,A etc. is known as a light emitting diode which 
makes the various luminescent color emit light using the LED chip and fluorescent 
substance which emit monochromatic peak wavelength. These light emitting diodes can 
consist of resin with which the light emitting chip was made to load into Kapp's bottom 
part which reflects luminescence of a light emitting chip in the luminescence observation 
surface side, and the inside of Kapp was filled up, and resin which covered the whole. The 
light from a light emitting chip is absorbed and the fluorescent substance which carries out 
wavelength changing is made to have contained in the resin with which the inside was filled 
up. 
[0004]0n Kapp carried in the light emitting device, the resin which the fluorescent 
substance contained carries out a dropping injection, carries out heat cure of the liquefied 
epoxy resin etc., and let it be a convert-colors component. Resin other than the inside of 
Kapp carries out immersion arrangement of the frame member tip where the convert
colors component and the light emitting chip were formed in the casting case which 
carried out casting of the liquefied epoxy resin etc., and forms it by putting this into oven 
and carrying out heat cure. Thereby, it can be considered as the light emitting diode which 
carried out wavelength changing of the luminous wavelength from a light emitting chip with 
the fluorescent substance. For example, the yellow system which absorbs the light and the 
light of a blue system of a blue system from an LED chip, and is in complementary color 
relation can be used as the light emitting diode with which white can emit light with mixed 
colors with the light from the fluorescent substance which emits light. 
[0005]In order to make a desired white system etc. emit light using such a light emitting 
diode, it is necessary to make each light emit light with very sufficient accuracy, and to 
carry out mixed-colors adjustment. The light from an LED chip can be made to adjust 
according to the semiconductor, driving current, etc. When the light by which wavelength 
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changing was carried out from the fluorescent substance, on the other hand, also controls 
composition and the particle diameter of a fluorescent substance, it can adjust to some 
extent. 
[0006] 
[Problem to be solved by the invention]However, there is no adhesion power in the 
fluorescent substance itself, or since it is weak, in order to carry out disposition and 
fixation on a light emitting device, it is necessary to make it contain in the binder which 
has the adhesion which can emit the light of light emitting devices, such as inside of 
various resin, and each fluorescent substance. The light volume emitted from the light 
volume and the fluorescent substance in which the fluorescent substance contained in 
such a binder was emitted by the content of the fluorescent substance, distribution, etc. 
from the LED chip is influenced largely. When the visible light which cannot control these 
and is emitted from a light emitting device, and the light emitted from a fluorescent 
substance carry out a color expression with the mixed colors of visible light, the difference 
in each visible light volume poses a big problem. Since especially a white system is 
discriminable also with few [ human being's eyes ] color temperature differences, it poses 
a big problem. Therefore, it is in providing the high light emitting diode of the yield which 
the present invention solved [ light emitting diode ] the above-mentioned problem, and 
improved [ accuracy ] content of a fluorescent substance, and distribution extremely that 
it is uniform, and was excellent in emitting properties. 
[0007] 
[Means for solving problem]In the light emitting diode with which various inventors used 
the fluorescent substance as a result of the experiment, the irregular color and 
luminescence unevenness of the variation between light emitting diodes or a light emitting 
diode find out that it can control by originating in distribution of a fluorescent substance 
largely, and a specific formation method, and came to accomplish the present invention. 
[0008]That is, when the light emitting device has been arranged, and also the liquefied 
translucency resin which the fluorescent substance contained is injected and it makes it 
form, in consideration of the filling properties in casting, the thing of the hypoviscosity 
whose viscosity is about 500-1000 cps is used. Since the specific gravity of a fluorescent 
substance and resin differs largely, if a fluorescent substance is mixed in such 
translucency resin, both will separate easily. Therefore, it floats, when a light organic 
fluorescent substance etc. are used, and when a heavy inorganic fluorescent material etc. 
are used, it tends to sediment. Such separation produces the distributed unevenness of a 
fluorescent substance. 
[0009]When repeating and manufacturing especially the method of carrying out every 
casting of a little mixtures which mixed the fluorescent substance with resin to a batch 
type, separation of resin of a mixture and a fluorescent substance advances with time. 
Therefore, it is in the tendency for the content of a fluorescent substance to differ, in the 
light emitting diode manufactured by carrying out casting immediately after mixing, and the 
light emitting diode manufactured by carrying out casting for a while after mixing behind. 
[001 O]In connection with temperature rise, viscosity is deteriorated until resin solidifies, 
when carrying out heat cure of the light emitting diode which casting completed. 
Therefore, it is in the tendency which separation by the specific gravity difference of resin 
and a fluorescent substance tends to generate also within a casting case. In the light 
emitting diode which makes the mixed-colors light of visible luminescence and the visible 
fluorescence from a fluorescent substance from a light emitting device emit light 
especially, all of content change of a fluorescent substance and the distribution 
unevenness within sealing resin appear notably as color temperature change of the 
luminescent color. Such a problem is solvable by the following present invention. That is, 
the present invention is a light emitting diode which has translucency resin containing the 
fluorescent substance which absorbs at least one copy of the luminous wavelength from a 
light emitting device and a light emitting device, and shows a fluorescence, and emits light 
in the light from a light emitting device, and the mixed-colors light of the fluorescence 
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from a fluorescent substance. Especially translucency resin covers at least one copy of a 
light emitting device with injection moulding. It can be considered as the light emitting 
diode with sufficient controllability in which uniform light emission is possible by this. 
[0011]The formation method of the light emitting diode of the present invention according 
to claim 2 is a formation method of the light emitting diode which forms translucency resin 
containing the fluorescent substance which absorbs at least one copy of the luminous 
wavelength from a light emitting device, and shows a fluorescence by injection moulding on 
a light emitting device. The light emitting diode which mixed the fluorescent substance 
very uniformly and whose optical characteristic was stable in sealing resin of the formed 
light emitting diode by this is obtained. 
[0012]The formation method of the light emitting diode of the present invention according 
to claim 3 is a formation method of the light emitting diode which has a light emitting 
device and translucency resin containing the fluorescent substance which absorbs at least 
one copy of the luminous wavelength from a light emitting device, and shows a 
fluorescence, and emits light in the light from a light emitting device, and the mixed-colors 
light of the fluorescence from a fluorescent substance. The process of making especially 
translucency resin into the solid state which made the fluorescent substance containing 
uniformly substantially, It is a formation method of the light emitting diode which has the 
process of softening translucency resin of the fluorescent substance content used as a 
solid state, and covering at least one copy of a light emitting device, and the process of 
making translucency resin of the aforementioned fluorescent substance content into a 
solid state again. 
[0013]The luminous layer of a light emitting device consists of nitride semiconductors at 
least, and the formation method of the light emitting diode of the present invention 
according to claim 4 is the yttrium aluminum garnet system fluorescent substance (it may 
be hereafter called a Y AG phosphor.) by which the fluorescent substance was activated 
with cerium. Thereby, the variation between the formed light emitting diodes can make the 
light emitting diode with which less white light with few luminescence unevenness and 
irregular colors can emit light form. 
[0014] 
[Mode for carrying out the invention]The typical cross sectional view of the light emitting 
diode 100 in which white light is possible is shown in Fig.1 as a light emitting diode by the 
example of an embodiment of the present invention. It has the Kapp upper part which 
carries an LED chip at the tip of the mount lead 104 at which plating treatment, such as 
silver or gold, was performed to the surface of copper or an iron system alloy. Alone, the 
carried LED chip is the light emitting device 103 which emits light in the visible light of a 
blue system, and mount fixation is carried out with the epoxy resin used as the mount 
member 106. Each electrode of the light emitting device 103 is carrying out wire bond 
combination with the mount lead 1 04 and the inner lead 1 05 with the wire 1 07 consisting 
of gold etc. It has sealed as the translucency resin 101 excellent in heat resistance with 
thermosetting resin, such as thermoplastics, such as norbornene system resin, polymethyl 
pentene resin (TPX), and amorphous nylon resin, cycloaliphatic epoxy resin, and a 
nitrogen-containing epoxy resin. Into translucency resin, an exposure of blue glow has 
done about 5 mass % mixing of YAG phosphor 102 activated by Ce which shows a yellow 
fluorescence. 
[0015]A light emitting diode inserts an LED chip to a leadframe, and inserts mount and the 
thing which carried out the wire bond to a molding die, The thing accommodated while one 
piece stirred in the hopper resin and the YAG phosphor of the pellet type which are tens 

of mm3 degrees, or the thing which mixed the YAG phosphor in the resin pellet previously 
is injection molded and sealed with the injection molding machine accommodated in the 
hopper. Heat melting and the resin which carried out stirring feeding, injected resin in the 
mold, and was injected in the mold are promptly cooled in a short time for about several 
seconds within the screw of a briquetting machine, and injection molding solidifies resin in 
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tens of seconds. 
[0016]Translucency resin is made with a solid state in the molding previous state in the 
present invention. If the resin pellet and the fluorescent substance are uniformly mixed 
before briquetting machine supply, the fluorescent substance in resin will not sediment or 
float freely like a liquid. Therefore, the mixed state of a fluorescent substance is held as 
[ before supplying in a mold I state ]. As compared with tens of seconds and several hours 
of the method of carrying out heat-curing formation by cast molding, it is very short from 
several minutes during the period which resin carries out melting at the time of molding, 
and exists with a liquid. When are ejected and application-of-pressure stirring is carried 
out with a screw, distribution of the fluorescent substance in the inside of resin can be 
made more into homogeneity. The time to solidification is also very short and separation 
with resin and a fluorescent substance is hardly generated, either. 
[0017]That is, it is very hard to generate separation with resin and a fluorescent 
substance before post forming solidification before molding. Thereby, with the light 
emitting diode of the present invention, it cannot be based on the specific gravity 
difference of resin and a fluorescent substance, but uniform dispersion can be carried out 
into resin. Therefore, there is not only the distribution homogeneity of the fluorescent 
substance in a light emitting diode but very little content variation of the fluorescent 
substance for every manufacture lot. 
[0018]When it is considered as the light emitting diode in which the white light which 
contained especially the YAG:Ce fluorescent substance as a fluorescent substance is 
possible, compared with resin, the thing of always very uniform distribution is made also 
with a YAG:Ce fluorescent substance with large specific gravity. Therefore, a light emitting 
diode with a uniform color temperature can form stably. Hereafter, each composition used 
for the present invention is explained in full detail. 
[0019](Injection molding machine 400) Since heat melting of the translucency resin of the 
fluorescent substance content like Fig.4 is carried out and it is made to eject and mold in 
the mold 405 through a nozzle as the injection molding machine 400 used for the present 
invention by the plunger 402, it is used preferably. Therefore, the injection molding 
machine can mainly consist of molds which give the form of the nozzle which leads in a 
mold the melting resin extruded by the plunger for carrying out softening melting of the 
pellet 401 of the translucency resin which a fixed quantity of fluorescent substances 
contained previously, and ejecting it, and a plunger, and a cast. When [ with the fluorescent 
substance which a light emitting diode is especially excited by the visible light from a light 
emitting device, and this visible light, and emits light ] carrying out mixed-colors 
luminescence, if the amounts of mixed distribution differ also with a very small amount 
very much, change of that luminescent color will become largely. Therefore, it is preferable 
to carry out churning melting of the translucency resin which the fluorescent substance 
contained using preplasticization equipment etc. Such churning can be variously performed 
[ target I continuous, I intermittent ], unless the density of the fluorescent substance 
contained in translucency resin changes. Churning rotational speed can be made to choose 
variously according to a size of the screw 403, the particle diameter and form of a 
fluorescent substance, viscosity of a binder, construction material, etc. used as an 
agitating part. 
[0020](T ranslucency resin 101) The translucency resin used for the present invention is 
resin which makes an inside contain a fluorescent substance and can take fixed form by 
injection. Specifically Norbornene resin, polymethyl pentene resin, amorphous nylon resin, 
The thermoplastics which has translucency, such as polyarylate and polycarbonate resin, 
and was excellent in heat resistance, 100 degrees C to 260 degree-C degrees, such as 
polyamide and vinyl acetate, comparatively Low temperature, Injection moulding of a 1 to 

25 Kgflcm2 degree comparatively called what is called hot melt molding with low pressure 
is possible, and the thermosetting resin which has translucency, such as thermoplastics 
and cycloaliphatic epoxy resin, and a nitrogen-containing epoxy resin, is mentioned 
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preferably. It can be considered as the pellet used as the charge of a softening melting 
material of injection formation, etc. by carrying out melting distribution of the fluorescent 
substance, and making it form into these resin at a fixed size. These translucency resin 
can be made to contain various additive agents, such as colorant which cuts desired 
wavelength, a dispersing agent which makes a desired light diffuse, an ultraviolet ray 
absorbent which improves the lightfastness of resin, an antioxidant, and a hardening 
accelerator. 
[0021 ](Fluorescent substance 1 02) The fluorescent substance which is excited as a 
fluorescent substance used for the present invention by the electromagnetic waves which 
emitted light from the light emitting device, and shows a fluorescence is said. As for a 
fluorescent substance, generally, it is more preferable than a luminous wavelength that 
excited wavelengths use the fluorescent substance which shows a fluorescence of long 
wavelength rather than the luminous wavelength from a light emitting device since the 
direction of short wavelength is efficient. In order to make white emit light with mixed 
colors with the blue light emitting device as a specific fluorescent substance, various 
things, such as zinc selenide activated with the yttrium aluminum garnet system 
fluorescent substance, the perylene system derivative, and copper which were activated 
with cerium, are mentioned. Especially an yttrium aluminum garnet system fluorescent 
substance is preferable especially from viewpoints of lightfastness, efficiency, etc., when a 
nitride semiconductor is used for a light emitting device. 
[0022]The yttrium aluminum garnet system fluorescent substance activated with cerium 
can be strong for heat, light, and moisture, and the peak of an excitation spectrum can 
make it carry out near 450 nm for garnet structure. The broadcloth emission spectrum in 
which a light emission peak is also near 530 nm, and the skirt is pulled to 700 nm can be 
given. With the yttrium aluminum garnet system fluorescent substance activated with 
cerium in the present invention, It can replace with at least 1 type chosen from Lu, Sc, La, 
Gd, and Sm instead of yttrium (Y) of Y3aluminum50 12:Ce as what is most interpreted in a 

broad sense. It can replace with at least 1 type chosen from Ga. In, 8, and Tl instead of 
aluminum (aluminum). It is possible to adjust the luminescent color continuously by 
changing composition. That is, it has the ideal condition for converting blue system 
luminescence of a nitride semiconductor -- the strength by the side of long wavelength is 
continuously changed by the composition ratio of Gd -- to white system luminescence. Lu, 
Lc, Sc, Sm. etc. are added and it may be made similarly to obtain the desired 
characteristic. 
[0023]An oxide or the compound which turns into an oxide easily at an elevated 
temperature is used for such a fluorescent substance as a raw material of Y, Gd, Ce, Sm, 
La, aluminum, and Ga, it mixes them sufficiently by a stoichiometric ratio, and obtains a 
raw material. Or the coprecipitated oxide produced by calcinating what carried out the 
coprecipitation of Y, Gd, Ce, Sm, and the solution that dissolved the rare earth element of 
La in acid by the stoichiometric ratio with oxalic acid, and an aluminum oxide and gallium 
oxide are mixed, and a mixed raw material is obtained. A proper quantity of fluorides, such 
as ammonium fluoride, are mixed as flux to this, crucible is stuffed, it can calcinate in the 
temperature requirement of 1350-1450 degreein the air C for 2 to 5 hours, a burned 
product can be obtained, and it can obtain by carrying out the ball mill of the burned 
product underwater next, and letting a screen pass at washing, separation, drying, and the 
last. 
[0024]In the light emitting diode of the present invention, two or more kinds of such 
fluorescent substances may be mixed. It can perform mixing the yttrium aluminum garnet 
system fluorescent substance specifically activated with two or more kinds of cerium in 
which the content of aluminum, Ga. Y and Gd, La, or Sm differs, and increasing the 
wavelength component of RGB etc. In such a case, even if the specific gravity between 
different fluorescent substances differs, the uniform light emitting diode of emitting 
properties with sufficient mass production nature can be formed. 
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[0025](Light emitting devices 103 and 203) In the light emitting device 103 used for the 
present invention, it is a semiconductor light emitting element which has a luminous layer 
which can emit light in the luminous wavelength which can excite a fluorescent substance. 
Although various semiconductors, such as ZnSe and GaN, can be mentioned as such a 
semiconductor light emitting element, the nitride semiconductor OnxaluminumyGa1_X-YN, 

O<=X, O<=Y, X+Y<=1) with which the short wavelength which can excite a fluorescent 
substance efficiently can emit light is mentioned preferably. As a structure of a 
semiconductor, the thing of terrorism composition is mentioned to the gay structure, 
hetero structure, or double which has MIS junction, PIN junction, pn junction, etc. Various 
luminous wavelengths can be chosen with the material and its degree of mix crystal of a 
semiconductor layer. A semiconductor active layer can also be made into the single 
quantum well structure and multiple quantum well structure which were made to form in 
the thin film which a quantum effect produces. 
[0026]When a nitride semiconductor is used, materials, such as sapphire, a spinel, SiC, Si, 
and ZnO, are preferably used for the substrate for semiconductors. In order to make a 
good crystalline nitride semiconductor form with sufficient mass production nature, it is 
preferable to use a sapphire substrate. The MOCVD method etc. can be used for this 
sapphire substrate Kami, and a nitride semiconductor can be made to form. Buffer layers, 
such as GaN, AIN, and GaAIN, are formed in silicon-on-sapphire Kami, and the nitride 
semiconductor which has pn junction is made to form on it. 
[0027]As an example of a light emitting device which it has, the pn junction which uses a 
nitride semiconductor to buffer layer Kami, The first contact layer formed by n type 
gallium nitride, the first cladding layer made to form by n type aluminum-nitride gallium, 
Terrorism composition etc. are mentioned to the double which made the active layer 
formed by indium nitride gallium, the second cladding layer formed by p type aluminum
nitride gallium, and the second contact layer formed by p type gallium nitride laminate in 
order. 
[0028]A nitride semiconductor shows n type conductivity in the state where an impurity is 
not doped. When making the n type nitride semiconductor of a request, such as improving 
luminous efficiency, form, it is preferable to introduce Si, germanium, Se, Te, C, etc. 
suitably as a n type dopant. On the other hand, when making a p type nitride 
semiconductor form, Zn, Mg, Be, Ca, Sr, Ba, etc. which are p type dopants are made to 
dope. Only by doping a p type dopant, since itis [ p-type-] hard toize a nitride 
semiconductor, it is preferable to make it low-resistance-ize by heat-treating by heating, 
plasma irradiation, etc. at a furnace after p type dopant introduction. The light emitting 
device consisting of a nitride semiconductor can be made to form by making it cut into 
chip shape from a semiconductor wafer after electrode formation. 
[0029]When making a white system emit light in the light emitting diode of the present 
invention, as for the luminous wavelength of a light emitting device, in consideration of 
complementary color relation with the luminous wavelength from a fluorescent substance, 
degradation of translucency resin, etc., not less than 400 nm 530 nm or less is preferable, 
and not less than 420 nm 490 nm or less is more preferable. In order to improve more 
excitation with a light emitting device and a fluorescent substance, and luminous 
efficiency, respectively, not less than 450 nm 475 nm or less is still more preferable. It 
cannot be overemphasized that the wavelength of an ultraviolet area shorter than 400 nm 
can be used. 
[0030](Mount leads 104 and 204) As the mount lead 104, a light emitting device is arranged 
and there should just be sufficient size to load by die-bonded apparatus etc. When 
installing two or more light emitting devices and using a mount lead as a common electrode 
of a light emitting device, sufficient electrical conductivity and connectivity with a bonding 
wire etc. are called for. When arranging a light emitting device in the cup on a mount lead 
and making an inside fill up with a fluorescent substance, it can prevent carrying out false 
lighting by the light from another light emitting diode approached and arranged. 
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[0031]Thermosetting resin etc. can perform adhesion with a light emitting device and the 
cup of a mount lead as the mount member 106. Specifically, an epoxy resin, an acrylic 
resin, silicon resin, imide resin, etc. are mentioned. In order to make it adhere with a mount 
lead by a flip chip type light emitting device and to make it electrically connect, the resin 
etc. which Ag paste, Cu paste, carbon paste, and a metallic bump and a metallic oxide 
contained can be used. As specific electrical resistance of a mount lead, below 300micro 
ohm-em is preferable, and it is below 3micro ohm-em more preferably. When loading two 
or more light emitting devices on a mount lead, since the calorific value from a light 
emitting device increases, it is called for that thermal conductivity is good. Specifically, 

more than 0.01 callcm2/cml** are 0.5 callcm21cm I more than** preferable more 
preferably. As a material which fulfills these conditions, ceramics with iron, copper, copper 
containing iron, copper containing tin, and a metallizing pattern, etc. are mentioned. 
[0032](inner leads 105 and 205) As an inner lead, connection is electrically aimed at via a 
light emitting device, a conductive wire, etc. which are arranged on a mount lead. It is 
called for that connectivity and electrical conductivity of an inner lead with a bonding wire 
etc. are good. As specific electrical resistance, below 300micro ohm-em is preferable, and 
it is below 3micro ohm-em more preferably. As a material which fulfills these conditions, 
aluminum, iron, copper, etc. which plated iron, copper, copper containing iron, copper 
containing tin and copper, gold, and silver are mentioned. 
[0033](Wires 107 and 207) As the wire 107, what has good ohmic nature with the electrode 
of a light emitting device, adhesion, electrical conductivity, and thermal conductivity is 

called for. As thermal conductivity, more than 0.01 cal/cm21cml** are preferable, and 

they are 0.5 callcm21cm I more than ** more preferably. In consideration of workability 
etc., the diameter of a wire is preferable, and they are more than phi1 Omicrometer and less 
than phi45micrometer. The wire using metal and those alloys, such as gold, copper, 
platinum, and aluminum, specifically as such a wire is mentioned. Such a wire can connect 
easily an electrode, an inner lead, a mount lead of each light emitting device, etc. by 
wirebonding apparatus. 
[0034](Molding member 208) The molding member 208 can be provided in order to protect 
the light emitting device 103, the wire 107, the fluorescent substance 102, etc. from 
outside according to the usage of a light emitting diode. A molding member can be made to 
form using resin generally. Although an angle of visibility can be increased by making a 
fluorescent substance contain, by making a resin molding contain a dispersing agent, the 
directivity from a light emitting device can be made to be able to ease, and an angle of 
visibility can be increased further. The lens effect it converge luminescence from a light 
emitting device, or is made to diffuse can be given by making a molding member into 
desired form again. Therefore, the structure which carried out plural laminates may be 
sufficient as a molding member. It is the thing which saw from convex lens form, concave
lens form, and also a luminescence observation surface, and combined two or more 
elliptical and them specifically. As a specific material of a molding member, transparent 
resin, glass, etc. which were mainly excellent in weatherability, such as an epoxy resin, a 
urea resin, and silicone resin, are used preferably. As a dispersing agent, barium titanate, 
titanium oxide, an aluminum oxide, a silicon oxide, etc. are used preferably. A molding 
member and a binding agent may be made to form using the thing of the same 
construction material in consideration of refractive index difference. It cannot be 
overemphasized that it is not hereafter limited only to this although the specific working 
example of the present invention is explained in full detail. 
[0035] 
[Working example](Working example 1) The In0_2Ga0_8N semiconductor whose light emission 

peak is 450 nm was used for the LED chip as a luminous layer. The LED chip passed TMG 
(trimethylgallium) gas, TMI (trimethylindium) gas, nitrogen gas, and dopant gas with carrier 
gas to sapphire substrate Kami who made it wash, and was made to form them by making 
a nitride semiconductor form by the MOCVD method. A n type and the nitride 
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semiconductor of p type conductivity are made to form by switching SiH4 and Cp2Mg as 

dopant gas. The contact layer which is a gallium nitride semiconductor which has n type 
conductivity as a light emitting device, the cladding layer which is the gallium-aluminum
nitride semiconductors which have p type conductivity, and the contact layer which is 
gallium nitride which has p type conductivity were made to form. Between the n type 
contact layer and the p type clad layer, it is about 3 nm in thickness, and the active layer 
of InGaN used as single quantum well structure is formed. (In addition, gallium nitride is 
made to form in sapphire substrate Kami at low temperature, and it is considered as the 
buffer layer.) The p-type semiconductor is made to have heat-treated at more than film
forming back 400 degree C. pn each contact layer surface is exposed to silicon-on
sapphire Kami's nitride semiconductor by the same surface side by etching. Sputtering 
process was used for each contact layer Kami, and positive/negative each pedestal 
electrode was made to form in him, respectively. After making a metal thin film form as a 
translucency electrode all over p type nitride semiconductor Kami, the pedestal electrode 
is made to have formed in a part of translucency electrode. After pulling a scribe line, 
external force was made to divide the done semiconductor wafer, and the LED chip which 
is a semiconductor light emitting element was made to form. 
[0036]The copper leadframes containing iron by which it was connected by punching and 
Stamping by the tie bar, and the cup was formed at the tip of a mount lead on the other 
hand are formed. The die bonded of the LED chip was carried out into the tip cup of the 
copper leadframes containing iron which carried out silver plating using the epoxy resin. 
Wirebonding of each electrode of an LED chip, and the mount lead and inner lead by which 
the cup was provided was carried out by the gold streak, respectively, and electrical 
continuity was taken. 
[0037]The fluorescent substance carried out the coprecipitation of the solution which 
dissolved the rare earth element of Y, Gd, and Ce in acid by the stoichiometric ratio with 
oxalic acid. It mixes with the coprecipitated oxide produced by calcinating this, and an 
aluminum oxide, and a mixed raw material is obtained. Ammonium fluoride was mixed as 
flux to this, crucible was stuffed, it calcinated at the temperature of 1400 degreein the air 
C for 3 hours, and the burned product was obtained. The ball mill of the burned product 
was carried out underwater, and it was made to form in washing, separation, drying, and 
the last through a screen. 
[0038]25 parts by weight of (Y Gd )3aluminum50 12:Ce fluorescent substances and 100 

0.8 0.2 
parts by weight of polycarbonate resin which were formed were mixed well, and one piece 

considered it as the pellet which is a 10 mm3 degree. This pellet was put in the hopper of 
the injection molding machine shown in Fig.4. On the other hand, the LED chip electrically 
connected with the lead terminal is put in a mold, and is made to fix. It injected into the 
mold by the plunger by injection temperature injection pressure [ of 280 degrees C ] 800 

kgf/cm2, carrying out heating plasticization and making a pellet agitate. The light emitting 
diode which covered with the thermoplastics in which the fluorescent substance contained 
a part of LED chip, mount lead, and inner lead by taking out the lead by which the resin 
molding was carried out after cooling a mold, and cutting a tie bar, and was formed in the 
artillery shell type can be obtained. Such 500 light emitting diodes were made to form, and 
variation was measured. The chromaticity point of the light emitting diode with which the 
obtained white system can emit light was measured, and it plotted on CIE coordinates. It 
checked that there was no exterior luminescence unevenness in the light emitting diode of 
every a piece. It cannot be overemphasized that it can use also in not only an artillery 
shell type light emitting diode but chip type LED, a segment display, etc. 
[0039](Comparative example) After arranging a 

3
aluminum

5
0 12:Ce fluorescent substance in 

Kapp by casting using the thing mixed in the epoxy resin, the same light emitting diode as 
the working example 1 was made to form except having carried out curing formation 
(Y 0_8Gd0_2). The 500-piece average of a light emitting diode and the light emitting diode of 
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the working example 1 which were formed were compared, and the manufacturing variation 
of the color temperature was investigated. Compared with the light emitting diode of a 
comparative example, as for the light emitting diode of the working example, the 
manufacturing variation of the color temperature became small clearly. The light emitting 
diode of the comparative example was in the state to which the fluorescent substance 
became hard at the tip of a molding member. 
[0040](Working example 2) As shown in Fig.2, after carrying out injection-moulding sealing 
of the LED chip 203 periphery with the thermoplastics 201 containing the same 
fluorescent substance 202 as ****· The light emitting diode 200 was made to form like the 
working example 1 except having formed outside by using the epoxy resin of translucency 
as the molding member 208 in cast molding. Thereby, even if the mismatch and burr of a 
mold occur on the sealing resin surface at the time of injection moulding in addition to 
above-mentioned hardening, this can be further covered by casting. Therefore, the 
variation in the lens action of sealing resin and poor soldering by the burr omission at the 
time of light emitting diode mounting are prevented. It is also possible to reduce the 
amount of the thermoplastics used of comparatively expensive high translucency and high 
heat resistance. 
[0041 ](Working example 3) The surface mount type light emitting diode 300 was made to 
form, as shown in Eig.~. The nitride semiconductor device which has an In0_2Ga0_8N 

semiconductor whose light emission peak is 475 nm was used for LED chip 303 as a 
luminous layer. More specifically LED chip 303 to sapphire substrate Kami who made it 
wash TMG (trimethylgallium) gas, TMI (trimethylindium) gas, nitrogen gas, and dopant gas 
can be passed with carrier gas, and it can be made to form by making a nitride 
semiconductor form by the MOCVD method. The layer used as a n type nitride 
semiconductor or a p type nitride semiconductor is made to form by switching SiH4 and 

Cp2Mg as dopant gas. 

[0042]The n type GaN layer which is a nitride semiconductor undoped to silicon-on
sapphire Kami as element structure of an LED chip, The GaN layer which the n type 
electrode of a Si dope is formed and turns into a n type contact layer, It is considered as 
the multiple quantum well structure which made five layers of InGaN layers which made 
one set the n type GaN layer which is a undoped nitride semiconductor, the GaN layer 
used as the barrier layer which constitutes a luminous layer next, the InGaN layer which 
constitutes a well layer, and the GaN layer used as a barrier layer, and were inserted into 
the GaN layer laminate. On the luminous layer, it has composition which made the AIGaN 
layer and the GaN layer which is p type contact layers by which Mg was doped laminate 
successively as a p type clad layer by which Mg was doped. (In addition, a GaN layer is 
made to form in sapphire substrate Kami at low temperature, and it is considered as the 
buffer layer.) The annealing of the p-type semiconductor is carried out at more than film
forming back 400 degree C. 
pn each contact layer surface is exposed to silicon-on-sapphire Kami's nitride 
semiconductor by the same surface side by etching. Sputtering process was used for each 
contact layer Kami, and positive/negative each pedestal electrode was made to form in 
him, respectively. After making a metal thin film form as a translucency electrode all over p 
type nitride semiconductor Kami, the pedestal electrode is made to have formed in a part 
of translucency electrode. After pulling a scribe line, external force was made to divide the 
done semiconductor wafer, and the LED chip which is a semiconductor light emitting 
element was made to form. 
[0043]0n the other hand, the metal piece which serves as the pair of lead electrodes 304 
and 305 by punching and injection moulding forms the substrate fixed with the insulating 
resin 309. The die bonded of LED chip 303 was carried out to lead electrode Kami of the 
copper containing iron who did silver plating using the epoxy resin 306. Wirebonding of 
each electrode and each lead electrode of an LED chip was carried out by the gold streak 
307, respectively, and electrical continuity was taken. 
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[0044]The fluorescent substance 302 carried out the coprecipitation of the solution which 
dissolved the rare earth element of Y, Gd, and Ce in acid by the stoichiometric ratio with 
oxalic acid. It mixes with the coprecipitated oxide produced by calcinating this, and an 
aluminum oxide, and a mixed raw material is obtained. Ammonium fluoride was mixed as 
flux to this, crucible was stuffed, it calcinated at the temperature of 1400 degreein the air 
C for 3 hours, and the burned product was obtained. The ball mill of the burned product 
was carried out underwater, and it was made to form in washing, separation, drying, and 
the last through a screen. 
[0045]Make 100 parts by weight of triglycidyl isocyanurate, acid anhydride, and hardening 
accelerator which are 25 parts by weight of (Y Gd )3aluminum50 12:Ce fluorescent 

0.6 0.4 
substances and the nitrogen-containing epoxy resin which were formed agitate at 65 
degrees C, they are made to react for 24 hours, and it cools at a room temperature. It 
becomes the solid stiffened to some extent by this reaction. The taken-out solid is ground 
and pressed after cooling to a room temperature, and the tablet of a solid state is made to 
form. In order to make the tablet which made the fluorescent substance contain in 
translucency resin form, As long as it may make it contain in raw-material translucency 
resin as mentioned above and homogeneity can be maintained, the tablet which carried out 
the agitation mix of the translucency resin powder and the fluorescent substance which 
were stiffened to some extent, and hardened them can also be used. 
[0046]Next, the tablet which the mold with which the LED chip made to form by the above 
and the substrate which took conduction are arranged was made to soften was made to 
eject, and it was made to harden in 150 degree-C 5 minutes after heating a pot 
temporarily. Next, secondary hardening was carried out in 150 degree-C 4 hours after 
picking out the light emitting diode which carried out injection moulding from a mold. The 
translucency resin 301 which the fluorescent substance contained was able to be made to 
form in the form projected on the substrate with which an LED chip is arranged. 
[0047]Chip type LED made to form has very little dispersion in the light emitting diode 
formed like ****· and it can be made into white LED with very few irregular colors of each 
light emitting diode. In order to maintain the resin which made the fluorescent substance 
contain, it is not necessary to make the side wall used as cavity structure able to form, 
and a very small white light emitting diode can be made to form. It can be made to form, in 
order to use thermosetting resin, although it was made to harden to some extent, 
preventing the damage to the wire etc. to which an LED chip is electrically connected as 
compared with the case where thermoplastics with comparatively high viscosity is used at 
the time of injection molding. 
[0048] 
[Effect of the Invention]The light emitting diode with which the white system which has 
the fluorescent substance where emitting properties were stabilized can emit light can be 
made to manufacture with sufficient mass production nature by using the manufacturing 
method by the present invention. Luminescence dispersion between the light emitting 
diode first formed at the time of prolonged mass production and the light emitting diode 
formed in behind can make it very small. Since the luminescence unevenness in the light 
emitting diode formed comparatively simple can be reduced, mass production nature and 
the yield can be improved. 

[Translation done.] 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Page 1 of 1 

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. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 1 ]fig.Lis a typical cross sectional view showing the light emitting diode of the 
present invention. 
mr~wiiJgg][ig.~is a typical cross sectional view showing other light emitting diodes of the 
present invention. 
[Qr~\1\lif}g~]fig.~is a typical cross sectional view showing another light emitting diode of 
the present invention. 
LQr~\l\li!1K1]fig.<!is a typical cross sectional view of the injection molding machine used for 
manufacture of the present invention. 
[Explanations of letters or numerals] 
1 00, 200, 300 ... Light emitting diode 
101, 201, 301 ... Translucency resin containing a fluorescent substance 
1 02, 202, 302 ... Fluorescent substance 
1 03, 203, 303 ... Light emitting device 
104, 204 ... Mount lead 
1 05, 205 ... Inner lead 
106, 206, 306 ... Mount member to which LED is made to adhere 
107, 207, 307 ... Wire 
208 ... Molding member 
304, 305 ... Lead electrode 
309 ... Resin with which between lead electrodes is insulated 
400 ... Injection molding machine 
401 ... Pellet 
402 ... Injection piston 
403 ... Screw 
404 ... Electrically heated wire 
405 ... Mold 
406 ... Mount lead by which the light emitting device was mounted 

[Translation done.] 
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(54) INFRARED VISIBLE LIGHT CONVERSION LIGHT EMITTING DIODE OF SMALL 
DIRECTIVITY 

(57)Abstract: 
PURPOSE: To remarkably reduce directivity and 
make possible clear indication in the case of large 
size, by fixing a fluorescent molded object which 
dispersedly contains infrared visible light 
conversion phosphor, so as to keep a specified 
distance from an infrared light emitting diode. 
CONSTITUTION: A fluorescent molded object 2 is 
arranged in the manner in which the inner surface 
is positioned so as to keep a specified distance, 
e.g. 1.0mm, from the upper surface of a diode chip 
1. For the purpose of protection, the whole part 
containing the fluorescent molded object 2 is 
packaged by using a transparent resin mold 7, and 
conversion light emitting diodes 1-3 are 
manufactured. A phosphor layer is formed as a 
dome type fluorescent molded body 2, which is 
arranged so as to keep a specified distance from 
the diode chip 1. Thereby the directivity caused by 
the difference of luminance in the observation 
direction is reduced, so that clear indication can be obtained. 
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JP,07-193281,A(1995) [CLAIM] 

*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Page 1 of 1 

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 ]In an infrared visible conversion light emitting diode which converts and emits 
infrared light which an infrared emitting diode emits to visible light using an infrared visible 
conversion fluorescent substance, Few directive infrared visible conversion light emitting 
diodes which provide a predetermined distance and equip with a dome state resin molded 
body which carries out distributed content of the infrared visible conversion fluorescent 
substance to an infrared light emitting diode chip. 

[Translation done.] 
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JP,07-193281,A [DETAILED DESCRIPTION] 

*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Page 1 of4 

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. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Industrial Application]This invention relates to the infrared visible conversion light 
emitting diode (henceforth a conversion light emitting diode) widely used for the display. 
[0002] 
[Description of the Prior Art] Generally conventionally a conversion light emitting diode An 
infrared light-emitting part and an infrared visible conversion fluorescent substance 
content resin layer. It becomes (calling it a phosphor layer hereafter) from a wrap 
transparent resin mold about it, As shown in the outline cross sectional view of Fig.2, an 
infrared light-emitting part The infrared light emitting diode chip 1. Similarly bonding of the 
P type layer is carried out for the N type layer of (calling it a diode chip hereafter) to the 
metal stem 4A through the lead 6 at the metal stem 48, And the metal stems 4A and 48 
consist of a thing of the terminals 5A and 58 and one, The aforementioned phosphor layer 
8 is formed by applying to the diode chip 1 the epoxy resin which carries out distributed 
content of the powder of an infrared visible conversion fluorescent substance (henceforth 
a conversion fluorescent substance), and the infrared light-emitting part and the phosphor 
layer 8 are packed by the transparent resin mold 7. 
[0003]In the above-mentioned conversion light emitting diode, among the terminals 5A and 
58, apply voltage and the Kon side of the PN-junction surface of the diode chip 1 emits 
infrared light clitteringly, While this infrared light passes the above-mentioned phosphor 
layer 8, it is absorbed into a conversion fluorescent substance, converts to the visible light 
of a specified wavelength, and is emitted to outside through the transparent resin mold 7. 
[0004] 
[Problem to be solved by the invention]However, although enlargement of a conversion 
light emitting diode is remarkable in recent years and it came to have high luminosity, 
Since the phosphor layer is generally formed by application or dropping on the diode chip 
in the above-mentioned conventional conversion light emitting diode, The actual condition 
is that uniform covering not only becomes difficult, but the directivity that luminosity 
differs cannot but appear and a display cannot but become indistinct by an observation 
direction as a result. 
[0005] 
[Means for solving problem]Then, a clear display is obtained even if it enlarges the 
inventors from the above viewpoints, The result of having inquired few directive light 
emitting diodes being developed, The phosphor layer in a light emitting diode 
conventionally [ above-mentioned ] The fluorescent substance molding body of dome 
state. It presupposed (it is hereafter called a fluorescence molding body), and when this 
was made into the structure which provided and installed so predetermined a distance in 
the diode chip, the research result that the directivity resulting from the difference of the 
luminosity by an observation direction decreased, and a clear display was obtained was 
obtained. 
[0006]In the conversion light emitting diode which this invention is made based on the 
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JP,07-193281,A [DETAILED DESCRIPTION] Page 2 of4 

above-mentioned research result, and converts and emits the infrared light which an 
infrared emitting diode emits to visible light using a conversion fluorescent substance, It 
has the characteristics in the conversion light emitting diode which lessened directivity by 
providing a predetermined distance to a diode chip and equipping with a fluorescence 
molding body. 
[0007] 
[Working example] Next, the conversion light emitting diode of this invention is specifically 
described according to an working example. Dispersion mixing of three kinds of conversion 
fluorescent substances shown in Table 1 is carried out to an epoxy resin at a ratio shown 
in the table 1, This is made into a fluorescence molding body (the outer diameter of 3.0 
mm, 3.0 mm in height, and 0.5 mm in thickness), A fluorescence molding body is installed 
so that the distance of 1.0 mm may be left so much on the upper surface with the 
structure same so that Fig.1 may see as the light-emitting part in the above-mentioned 
conventional conversion light emitting diode of a diode chip and an inner surface may be 
placed at it, The present invention conversion light emitting diodes 1-3 were 
manufactured, respectively by packing the whole which contains a fluorescence molding 
body for the purpose of protection by the transparent resin mold 7. Next, about the 
present invention conversion light emitting diodes 1-3 obtained as a result, Infrared light is 
emitted from the diode chip 1 by applying the voltage of about 1.2 volts among the 
terminals 5A and 58 in order to evaluate the directional characteristics of visible light, and 
sending the current of a 20-mA forward direction, In the position which is distant from the 
surface of the transparent resin mold 7 30 em at an angle of 30 degree to the center line 
of a conversion light emitting diode, visible luminous intensity, Along with the level surface 
top circumferential direction, every 60 degree, on the vertical plane which measures using 
a light power meter and includes the aforementioned center line, relative intensity was 
computed by having set to 100 strength which was measured with the predetermined angle 
of inclination by having made the diode chip 1 into the central point, and was measured on 
the center line, and this calculation strength was shown in Table 1. 
[0008]While applying a phosphor layer with an average thickness of 0.5 mm instead of a 
fluorescence molding body as shown in fig.~for the comparative purpose, Except packing 
without formation of space, visible luminous intensity was measured on the conditions 
conventionally same about the conversion light emitting diodes 1-3 manufactured on the 
same conditions, similarly relative intensity was computed, and it was shown in Table 1. 
[0009] 
[Table 1] 
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[001 O]Aithough the inner surface of the aforementioned dome state molding body is 
coated with the film which reflects visible light although infrared light transmits in a 
present invention light emitting diode or visible light similarly transmits an outer surface, if 
coating treatment of the infrared light is carried out with the film to reflect, it can raise 
luminosity much more. In order to protect a light-emitting part, the inside of a 
fluorescence molding body may be filled up with transparent resin. 
[0011] 
[Effect of the lnvention]The present invention conversion light emitting diodes 1-3 show 
little uniform strength with remarkable dispersion by the position of observation as 
compared with a conversion light emitting diode conventionally so that clearly from Table 
1, and even if directivity makes it large-sized few therefore extremely, that a clear display 
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is attained etc. has the useful characteristic on industry. 

[Translation done.] 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Page 1 of 1 

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. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing 1 ]The cross sectional view of a present invention conversion light emitting diode 
[Orii!vvi!1g 2]The cross sectional view of the conventional conversion light emitting diode 
[Explanations of letters or numerals] 
1. Diode chip 
2. Fluorescence molding body 
3.Space 
4A.4B. Metal stem 
5A.5B. Terminal 
6. Lead 
7. Transparent resin mold 
8. Phosphor layer 

[Translation done.] 
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Electronic Acknowledgement Receipt 

EFSID: 14497603 

Application Number: 12559042 

International Application Number: 

Confirmation Number: 7704 

Title of Invention: LIGHT EMITIING DEVICE AND DISPLAY 

First Named Inventor/Applicant Name: Yoshinori Shimizu 

Customer Number: 2292 

Filer: Carina E. Tanasa/Patti Young 

Filer Authorized By: Carina E. Tanasa 

Attorney Docket Number: 0020-5147PUS7 

Receipt Date: 18-DEC-2012 
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TimeStamp: 12:16:26 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 
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File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

531011 

1 201212181DS.pdf yes 10 
07dd04a 12437260b5d2ff71557232285ac2 

d417d 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 8 

Information Disclosure Statement (IDS) Form (SB08) 9 10 

Warnings: 

Information: 

6851969 

2 Foreign Reference JP2000286455.pdf no 22 
3 eO 1 b2d 2b6ea92df44 fd Oa dbf9 5 965 563 38 

16594 

Warnings: 

Information: 

183576 

3 Foreign Reference JP48039866.pdf no 11 
07 cbebbc64a 7 Sd 3 7665 85 c2 cd 28d 5 60b60 

7c5daa 

Warnings: 

Information: 

368474 

4 Foreign Reference JP52040959.pdf no 6 
d3 5 dObd 5540abf5 bcf14 5 ace4-0bafe3 ScOba 

5d4e 

Warnings: 

Information: 

159183 

5 Foreign Reference JP53043885.pdf no 9 
Scb 1 bb 198659f30a398a9408883b1 a8621 e 

25064 

Warnings: 

Information: 

1639577 

6 Foreign Reference JP7193281.pdf no 11 
1 dd 1 bb2799f29096be807128902974be64 

2e59a4 

Warnings: 

Information: 

2190829 

7 Non Patent Literature ExperimentaiReport.pdf no 11 
5e8796169d35cdd846916a8161 e6ea3e7a 

e66c3 

Warnings: 

Information: 

10383803 

8 Non Patent Literature MeasurementServiceReport.pd no 57 
d38a751 d3efe6fdea2b987f723651 b8814b 

1b95c 

Warnings: 

Information: 
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EmaiiCorrespondencesFromDo 

no 4 
wCorning.pdf 

233aaf354c3a669f31427f4589c31 b22625a 
e3e3 

Warnings: 

Information: 

346518 

10 Non Patent Literature PhosphorHandbook.pdf no 7 
06e7049314e4f2ad 1 aa60caebcfbe1869c6a 

951f 

Warnings: 

Information: 

8567778 

11 Non Patent Literature 
NotificationCN20061 00958374 

89 
dated2012091 O.pdf 

no 
132cc41 cc5db7d4a9c0ff97 eea60de0f01f0c 

d87 

Warnings: 

Information: 

995341 

12 Non Patent Literature 
USOA 12575155dated20121 004 

19 
.pdf 

no 
9f02c3767074a949b8d7ac79c7b307f1 aec9 

23cb 

Warnings: 

Information: 

654675 

13 Non Patent Literature 
USOA 12689681 dated20120907 

12 
.pdf 

no 
8b9 315 aabcaa 7 c06e6cab8a49e9a4 99cda d 

466e6 

Warnings: 

Information: 

459333 

14 Non Patent Literature 
USOA 12947470dated20121115 

12 
.pdf 

no 
f05a60e9164435c41 0715e40425a0d3a71 0 

bf7f4 

Warnings: 

Information: 

961671 

15 Non Patent Literature 
USOA 1321 0027dated20121 002 

18 
.pdf 

no 
59a92c81700ed3695c583301149df7fb543 

4a7dc 

Warnings: 

Information: 

Total Files Size (in bytes) 34513177 
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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.: 0020-5147PUS7 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/559,042 Confirmation No.: 7704 

Filed: September 14, 2009 Art Unit: 2829 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Raj R. Gupta 
COMPRISING A PLURALITY OF LIGHT 
EMITTING COMPONENTS ON MOUNT 

INFORMATION DISCLOSURE STATEMENT 

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

Dear Commissioner: 

Applicant(s) hereby submit(s) an Information Disclosure Statement for consideration by 

the Examiner. 

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION 

The patents, publicatio .18, 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 

are provided. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP DRA/CET/py 
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Application No.: 12/559,042 DocketNo.: 0020-5147PUS7 
Page 2 of8 

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: 

III. 

0 

U.S. Application No. and U.S. Filing Date 

12/028,062 filed February 8, 2008 

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 

An English language abstract and a full English machine-generated translation are 

provided for the following reference(s): JP 2000-286455 and JP 7-193281. 

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. 

US Office Actions issued in co-pending applications US 12/689,681, US 13/210,027, US 

12/575,155 and US 12/947,470 and references cited therein are submitted in this IDS. 

Enclosed also is a Notification from the Chinese Patent Office issued in Chinese Patent 

No. 200610095837.4, which is a counterpart Chinese application of the present US application. 

First, a Request for Invalidation was submitted to the Chinese Patent Office by a third party. 

Then, on September 10, 2012, the Chinese Patent Office dispatched a Notification of Acceptance 

of the Request for Invalidation for informing of the fact that a third party submitted a Request for 

Invalidation. The Request for Invalidation, with the Notification of Acceptance of Request for 

Invalidation of Chinese Patent No. 200610095837.4, dispatched on September 10, 2012, is 

submitted herein. References (5) - (13) included in the present IDS on the attached PTO/SB/08 

form were cited in this Request for Invalidation by the third party. A concise explanation of 

references ( 5)-(13) follows. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py 
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Application No.: 12/559,042 DocketNo.: 0020-5147PUS7 
Page 3 of8 

Reference (7) on the attached PTO/SB/08a form - JP 52-040959 B with bibliographic 
data. 

Concise Explanation: 

This document has been cited in a cancellation action against one of the counterpart 

family patents in Japan and China. It is alleged in the third party Request for Invalidation that 

this document discloses to use a sedimentation of phosphor particles in a dispersion medium to 

form a dome-shaped phosphor layer with reference to Fig. 1 (a) to (e). 

Reference (8) on the attached PTO/SB/08a form - JP 53-043885 U with bibliographic 
data 

Concise Explanation: 

This document has been cited in a cancellation action against one of the counterpart 

family patents in China. It is alleged in the third party Request for Invalidation that this 

document discloses that some technical effects can be expected by changing a location of 

phosphors in an LED, with reference to Figs. 1 and 2, in which phosphors are shown as elements 

4 and 23. 

Reference (9) on the attached PTO/SB/08a form - JP 7-193281 A with a full English 
machine translation 

Concise Explanation: 

This document has been cited in a cancellation action against one of the counterpart 

family patents in China. It is alleged in the third party Request for Invalidation that this 

document discloses that some technical effects can be expected by changing a location of 

phosphors in an LED, with reference to Figs. 1 and 2, in which phosphors are shown as elements 

2 and 8, and paragraphs 0005 to 0007. 

Reference (6) on the attached PTO/SB/08a form - JP 48-039866 U with bibliographic 
data 

Concise Explanation: 

This document has been cited in a cancellation action against one of the counterpart 

family patents in China. It is alleged in the third party Request for Invalidation that this 

document teaches that a concentration gradient can be produced by using a natural 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py 
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Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Page 4 of8 

sedimentation, with reference to Fig. 1 (a) and (b), in which light scattering agent is shown as 

small dots in the element 4. 

Reference (1 0) on the attached PTO/SB/08a form) - An experimental report prepared by 
a requester (third party) of the cancellation action with a title "An experimental result of 
packages having different phosphors and colloids" [Prepared Date: unknown] 

Concise Explanation: 

This experimental report was cited in a cancellation action against one of the counterpart 

family patent in China. It is alleged in the third party Request for Invalidation that this report 

shows that a concentration distribution of phosphor particles does not delay deterioration of 

phosphors by a moisture. 

Reference (13) on the attached PTO/SB/08a form) - Phosphor Handbook [Published 
Date: December 25, 1987] 

Concise Explanation: 

This document was cited in a cancellation action against one of the counterpart family 

patent in Japan and China. The document discloses a method for estimating size of phosphor 

particles by measuring a sedimentation speed of particles in a medium. 

Reference (11) on the attached PTO/SB/08a form - "Measurement service report" 
prepared by Industrial Technology Research Institute in Taiwan [Prepared Date: May 4, 
2012] 

Concise Explanation: 

This experimental report was cited in a cancellation action against one of the counterpart 

family patent in Japan and China. It is alleged in the third party Request for Invalidation that the 

report shows that phosphor particles will naturally fall down in JCR6122 resin. 

Reference (12) on the attached PTO/SB/08a form - E-mail correspondences sent from 
Dow Coming Toray Co., Ltd. to the requester of the cancellation action. [E-mail Date: 
September 28, 2011] 

Concise Explanation: 

This e-mail correspondence was cited in a cancellation action against one of the 

counterpart family patent in Japan and China. It is alleged in the third party Request for 

Invalidation that the e-mail correspondence shows that JCR6122 resin was available for 

encapsulation ofLEDs since 1990. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py 
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Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Page 5 of8 

Reference (5) on the attached PTO/SB/08a form)- JP 2000-286455 A with a full English 
machine translation 

Concise Explanation: 

This patent was filed by the assignee of the present application (Nichia Corporation) and 

cited in a cancellation action against one of the counterpart family patent in Japan and China. It 

is alleged in the third party Request for Invalidation that the patent discloses that a resin having a 

viscosity of 500 to 1000 cps is used considering ease of molding, and that the patent discloses 

that heavy inorganic phosphors tend to settle down in a low viscosity resin with reference to 

paragraph 0008. 

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 

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 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py 
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Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Page 6 of8 

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

IDS; or 

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. STATEMENT UNDER 37 C.P.R.§ 1.704(d)(1) 

Patent Term Adjustment Reduction Should Not Apply 

D The undersigned hereby states: 

This Information Disclosure Statement is in compliance with 37 C.P.R. §§ 1.97 and 1.98 

and will not be considered a failure to engage in reasonable efforts to conclude prosecution 

(processing or examination) of the present application under 37 C.P.R. § 1.704(c)(6), (c)(8), 

( c )(9), or ( c )(1 0), because each item of information contained in the Information Disclosure 

Statement: 

D (i) Was first cited in any communication from a patent office in a counterpart 

foreign or international application or from the Office, and this communication was not 

received by any individual designated in § 1.56( c) more than thirty days prior to the filing 

of the information disclosure statement; or 

D (ii) Is a communication that was issued by a patent office in a counterpart foreign 

or international application or by the Office, and this communication was not received by 

any individual designated in § 1.56( c) more than thirty days prior to the filing of the 

information disclosure statement. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP DRA/CET/py 
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Application No.: 12/559,042 

VI. FEES 

Docket No.: 0020-5147PUS7 
Page 7 of8 

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. 

0 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 or before an action that 

otherwise closes prosecution in the application (see 37 C.F.R. § 1.97(c)(1)). 

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 or after an action that 

otherwise closes prosecution in the application (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. 

VII. 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 DRA/CET/py 
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Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Page 8 of8 

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: December 18, 2012 

Attachment(s): 
0 PTO/SB/08 
0 Document(s) 
0 Foreign Patent Office Communication 
D Foreign Search Report 
D Fee 
0 Other: US Office Actions as enclosed. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP 

Respectfully submitted, 

D. Richard Anderson 
// •)f) IvA !A /J[A 

Registration No.: 40,439 IJ{,'f'.f(, t-1 11 1/tn);:..' 
BIRCH, STEWART, KOLASCH & BIRCH, LLP . 
8110 Gate house Road, Suite 100 East 
P.O. Box 747 
Falls Church, VA 22040-0747 
703-205-8000 

DRA/CET/py 
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UNITED STA 1ES p A 1ENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/559,042 09/14/2009 

2292 7590 03112/2013 

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. 

0020-5147PUS7 7704 

EXAMINER 

GUPTA,RAJR 

ART UNIT PAPER NUMBER 

2829 

NOTIFICATION DATE DELIVERY MODE 

03/12/2013 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

mailroom@ bskb.com 

PTOL-90A (Rev. 04/07) 
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Application No. Applicant(s) 

12/559,042 SHIMIZU ET AL. 

Office Action Summary Examiner Art Unit 

RAJ R. GUPTA 2829 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;2 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR t. t 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § t33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR t .704(b). 

Status 

1 )IZ! Responsive to communication(s) filed on 18 Jutv 2011. 

2a)IZ! This action is FINAL. 2b)0 This action is non-final. 

3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ;the restriction requirement and election have been incorporated into this action. 

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C. D. 11, 453 O.G. 213. 

Disposition of Claims 

5)[8J Claim(s) 1-19.22 and 24 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6)0 Claim(s) __ is/are allowed. 

7)[8J Claim(s) 1-19. 22. and 24 is/are rejected. 

8)0 Claim(s) __ is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway 
program at a participating intellectual property office for the corresponding application. For more information, please see 
htto:/iwww.us..Qto.aov/oatents/init events/gQh/index.jsQ or send an inquiry to PPHfeedback@us.Qto.qov. 

Application Papers 

1 0)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some * c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 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)). 

*See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) 0 Notice of References Cited (PT0-892) 

2) [8Jinformation Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date See Continuation Sheet. 

U.S. Patent and Trademark Off1ce 

PTOL-326 (Rev. 09·12) 

3) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20130228 
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Continuation Sheet (PTOL-326) Application No. 12/559,042 

Continuation of Attachment(s) 2). Information Disclosure Statement(s) (PTO/SB/08), Paper No(s)/Mail Date :6/14/2011, 
8/5/2011, 11/10/2011, 1/12/2012, 4/5/2012, 7/23/2012, 8/9/2012, 12/18/2012. 

2 
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Application/Control Number: 12/559,042 

Art Unit: 2829 

Attorney's Docket Number: 0020-5147PUS7 

Filing Date: 9114/2009 

Claimed Domestic Priority: 7/2911997 (08/902725 DIY) 

4/2811999 (09/300315 DIY) 

1211011999 (09/458024 DIY) 

711/2003 ( 10/609402 D IV) 

2/8/2008 (12/028062 DIY) 

Claimed Foreign Priority: 7/2911996 (JP 08-198585) 

911711996 (JP 08-244339) 

911811996 (JP 08-245381) 

12/2711996 (JP 08-359004) 

3/3111997 (JP09-081 01 0) 

Applicant: Shimizu et al. 

Examiner: Raj R. Gupta 

DETAILED ACTION 

This Office Action responds to the amendment and RCE filed on 7/18/2011. 

Acknowledgment 

1. The amendment filed on 7118/2011, responding to the Office Action mailed on 

3116/2011, has been entered. The present Office Action is made with all the suggested 

Page 2 

amendments being fully considered. Accordingly, pending in this Office Action are claims 1-19, 

22, and 24. 
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Application/Control Number: 12/559,042 

Art Unit: 2829 

Continued Examination Under 37 CFR 1.114 

Page 3 

2. A request for continued examination under 37 CPR 1.114, including the fee set forth in 

37 CPR 1.17 (e), was filed in this application after final rejection. Since this application is 

eligible for continued examination under 37 CPR 1.114, and the fee set forth in 37 CPR 1.17 (e) 

has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 

37 CPR 1.114. Applicant's submission filed on 7118/2011 has been entered. 

Claim Rejections- 35 USC§ 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of the 

claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 

claims was commonly owned at the time any inventions covered therein were made absent any 

evidence to the contrary. Applicant is advised of the obligation under 37 CPR 1.56 to point out 

the inventor and invention dates of each claim that was not commonly owned at the time a later 

invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 

and potential35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5. Claims 1-3, 7, 9, 10, 12-14, 22, and 24 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Stinson (US 4992704) in view of Baretz et al. (US 6600175) and Furuyama 

et al. (US 5221984). 
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comprising: a mount ( 17), a plurality of light emitting chips (7, 8, 9) mounted on said mount in a 

recess (18) formed in said mount, and a transparent material (11) covering said light emitting 

chips. 

7. Stinson does not explicitly teach said transparent material including a first region in the 

vicinity of at least one of said light emitting chips, and a second region in the vicinity of the 

surface of said transparent material, and a phosphor contained in said transparent material and 

absorbing a part of light emitted by said light emitting chips and emitting light of wavelength 

different from that of the absorbed light, wherein a concentration of said phosphor in said first 

region in said transparent material is larger than a concentration of said phosphor in said second 

region in said transparent material, wherein the main emission peak of said light emitting chips is 

within the range from 400 nm to 530 nm, and wherein said mount comprises a material which is 

one of iron, copper, copper-clad iron, copper-clad tin, and metalized ceramic. 

8. Baretz teaches, said transparent material (20, 11) including a first region (20) in the 

vicinity of at least one of said light emitting chips, and a second region ( 11) in the vicinity of the 

surface of said transparent material, and a phosphor contained in said transparent material and 

absorbing a part of light emitted by said light emitting chips and emitting light of wavelength 

different from that of the absorbed light (col 9, ln 5-10), wherein a concentration of said 

phosphor in said first region in said transparent material (concentration of phosphor in 20 is 

larger than 0, see col9, ln 1-10) is larger than a concentration of said phosphor in said second 

region in said transparent material (concentration of phosphor in 11 is 0, see col 8, ln 60-65), 

wherein the main emission peak of said light emitting chips is within the range from 400 nm to 
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9. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Stinson with the phosphor of Baretz to allow 

for the generation of white light from a blue or ultraviolet emitting LED die. 

10. Stinson/Baretz do not explicitly teach that said mount comprises a material which is one 

of iron, copper, copper-clad iron, copper-clad tin, and metalized ceramic. 

11. Furuyama teaches that said mount comprises a material which is one of iron, copper, 

copper-clad iron, copper-clad tin, and metalized ceramic (metalized ceramic, collO, ln 50-55) to 

serve as, "a heat-discharging member," (collO, ln 54). 

12. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Stinson/Baretz with the mount material of 

Furuyama to have the mount serve as a heat discharging member. 

13. With regard to claim 3, Stinson teaches, in Figs 2-4, a light emitting device comprising: a 

mount (17), a plurality of light emitting chips (7, 8, 9) mounted on said mount in a recess (18) 

formed in said mount, and a transparent material ( 11) covering said light emitting chips. 

14. Stinson does not explicitly teach said transparent material including a first region in the 

vicinity of at least one of said light emitting chips, and a second region in the vicinity of the 

surface of said transparent material, and a phosphor contained in said transparent material and 

absorbing a part of light emitted by said light emitting chips and emitting light of wavelength 

different from that of the absorbed light, wherein a concentration of said phosphor in said first 

region in said transparent material is larger than a concentration of said phosphor in said second 
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region in said transparent material, wherein the main emission peak of said light emitting chips is 

within the range from 400 nm to 530 nm, and a thermal conductivity of said mount is not less 

than 0.01 cal/(s)(cm"2)(°C/cm). 

15. Baretz teaches, said transparent material (20, 11) including a first region (20) in the 

vicinity of at least one of said light emitting chips, and a second region (11) in the vicinity of the 

surface of said transparent material, and a phosphor contained in said transparent material and 

absorbing a part of light emitted by said light emitting chips and emitting light of wavelength 

different from that of the absorbed light (col 9, ln 5-10), wherein a concentration of said 

phosphor in said first region in said transparent material (concentration of phosphor in 20 is 

larger than 0, see col9, ln 1-10) is larger than a concentration of said phosphor in said second 

region in said transparent material (concentration of phosphor in 11 is 0, see col 8, ln 60-65), 

wherein the main emission peak of said light emitting chips is within the range from 400 nm to 

530 nm ( 450 nm, col 9, ln 12), "to allow for the generation of white light from a blue or 

ultraviolet emitting LED die," (col 7, ln 30-35). 

16. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Stinson with the phosphor of Baretz to allow 

for the generation of white light from a blue or ultraviolet emitting LED die. 

17. Stinson/Baretz do not explicitly teach that a thermal conductivity of said mount is not less 

than 0.01 cal/(s)(cm"2)(°C/cm). 

18. Furuyama teaches that a thermal conductivity of said mount is not less than 0.01 

cal/(s)(cm"2)(°C/cm) (copper plate, collO, ln 50-55, it is well known in the art that the thermal 
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19. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Stinson/Baretz with the mount material of 

Furuyama to have the mount serve as a heat discharging member. 

20. With regard to claim 7, Baretz teaches that said phosphor comprises two or more kinds of 

fluorescent materials (col9, ln 10-30). 

21. With regard to claim 9, Baretz teaches that said phosphor has a crystal structure (col9, 

10-30, it is inherent that all substances have a crystal structure, even if that structure is 

amorphous). 

22. With regard to claim 10, Baretz teaches that said phosphor diffuses said light emitted 

from said light emitting chips (col 7, ln 5-20, it is clear to one of ordinary skill that absorbing and 

reemitting light would diffuse the light). 

23. With regard to claim 12, Baretz teaches that said light emitting chips comprise InGaN 

(col10, ln 20-27). 

24. With regard to claim 13, Baretz teaches that said light emitting chips comprise a sapphire 

substrate (col 10, ln 36-40). 

25. With regard to claim 14, Baretz teaches that said transparent material is selected from the 

group consisting of epoxy resin, urea resin, silicone resin and glass (epoxy resin, col 9, ln 25-30; 

glass melt, col 9, ln 65 - col10, ln 5). 

26. With regard to claim 22, Stinson teaches, in Figs 2-4, a light emitting device comprising: 

a mount ( 17), a plurality of light emitting chips (7, 8, 9) mounted on said mount, a plurality of 
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inner leads (20, 21, 22) separated from said mount, each inner lead being connected to one of 

said light emitting chips (clear in the figures), a transparent material ( 11) covering said light 

emitting chips. 

27. Stinson does not explicitly teach said transparent material including a first region in the 

vicinity of at least one of said light emitting chips, and a second region in the vicinity of the 

surface of said transparent material, and a phosphor contained in said transparent material and 

absorbing a part of light emitted by said light emitting chips and emitting light of wavelength 

different from that of the absorbed light, wherein a concentration of said phosphor in said first 

region in said transparent material is larger than a concentration of said phosphor in said second 

region in said transparent material, wherein the main emission peak of said light emitting chips is 

within the range from 400 nm to 530 nm, and wherein said mount comprises a material which is 

one of iron, copper, copper-clad iron, copper-clad tin, and metalized ceramic. 

28. Baretz teaches, said transparent material (20, 11) including a first region (20) in the 

vicinity of at least one of said light emitting chips, and a second region (11) in the vicinity of the 

surface of said transparent material, and a phosphor contained in said transparent material and 

absorbing a part of light emitted by said light emitting chips and emitting light of wavelength 

different from that of the absorbed light (col 9, ln 5-10), wherein a concentration of said 

phosphor in said first region in said transparent material (concentration of phosphor in 20 is 

larger than 0, see col9, ln 1-10) is larger than a concentration of said phosphor in said second 

region in said transparent material (concentration of phosphor in 11 is 0, see col 8, ln 60-65), 

wherein the main emission peak of said light emitting chips is within the range from 400 nm to 
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29. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Stinson with the phosphor of Baretz to allow 

for the generation of white light from a blue or ultraviolet emitting LED die. 

30. Stinson/Baretz do not explicitly teach that said mount comprises a material which is one 

of iron, copper, copper-clad iron, copper-clad tin, and metalized ceramic. 

31. Furuyama teaches that said mount comprises a material which is one of iron, copper, 

copper-clad iron, copper-clad tin, and metalized ceramic (metalized ceramic, col 10, ln 50-55) to 

serve as, "a heat-discharging member," (collO, ln 54). 

32. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Sintson/Baretz with the mount material of 

Furuyama to have the mount serve as a heat discharging member. 

33. With regard to claim 24, Stinson teaches, in Figs 2-4, a light emitting device comprising: 

a mount ( 17), a plurality of light emitting chips (7, 8, 9) mounted on said mount, a plurality of 

inner leads (20, 21, 22) separated from said mount, each inner lead being connected to one of 

said light emitting chips (clear in the figures), a transparent material ( 11) covering said light 

emitting chips. 

34. Stinson does not explicitly teach said transparent material including a first region in the 

vicinity of at least one of said light emitting chips, and a second region in the vicinity of the 

surface of said transparent material, and a phosphor contained in said transparent material and 

absorbing a part of light emitted by said light emitting chips and emitting light of wavelength 
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different from that of the absorbed light, wherein a concentration of said phosphor in said first 

region in said transparent material is larger than a concentration of said phosphor in said second 

region in said transparent material, wherein the main emission peak of said light emitting chips is 

within the range from 400 nm to 530 nm, and a thermal conductivity of said mount is not less 

than 0.01 cal/(s)(cm"2)(°C/cm). 

35. Baretz teaches, said transparent material (20, 11) including a first region (20) in the 

vicinity of at least one of said light emitting chips, and a second region (11) in the vicinity of the 

surface of said transparent material, and a phosphor contained in said transparent material and 

absorbing a part of light emitted by said light emitting chips and emitting light of wavelength 

different from that of the absorbed light (col 9, ln 5-10), wherein a concentration of said 

phosphor in said first region in said transparent material (concentration of phosphor in 20 is 

larger than 0, see col9, ln 1-10) is larger than a concentration of said phosphor in said second 

region in said transparent material (concentration of phosphor in 11 is 0, see col 8, ln 60-65), 

wherein the main emission peak of said light emitting chips is within the range from 400 nm to 

530 nm ( 450 nm, col 9, ln 12), "to allow for the generation of white light from a blue or 

ultraviolet emitting LED die," (col 7, ln 30-35). 

36. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Stinson with the phosphor of Baretz to allow 

for the generation of white light from a blue or ultraviolet emitting LED die. 

37. Stinson/Baretz do not explicitly teach that a thermal conductivity of said mount is not less 

than 0.01 cal/(s)(cm"2)(°C/cm). 
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cal/(s)(cm"2)(°C/cm) (copper plate, collO, ln 50-55, it is well known in the art that the thermal 

conductivity of copper is 401 W/mK = 0.96 cal/(s)(cm"2)(°C/cm)) to serve as, "a heat-

discharging member," (collO, ln 54). 

39. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Stinson/Baretz with the mount material of 

Furuyama to have the mount serve as a heat discharging member. 

40. Claims 4-6 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Stinson (US 4992704) in view of Baretz et al. (US 6600175) and Furuyama et al. (US 

5221984) as applied to claim 1 above, and further in view of Pinnow et al. (US 3699478). 

41. With regard to claim 4, Stinson/Baretz/Furuyama teach most of the limitations of this 

claim as discussed above with regard to claim 1. 

42. Baretz also teaches that said light emitting chips emit a light having a spectrum with a 

peak in the range from 420 to 490 nm (450 nm, col 9, ln 12). 

43. However, Stinson/Baretz/Furuyama do not explicitly teach that 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 light emitting chips overlap with each other to make a continuous combined 

spectrum. 

44. Pinnow teaches, in Fig 1, that that said phosphor emits light having a spectrum (dotted 

line) with a peak in the range from 510 to 600 nm and a tail continuing beyond 700 nm (clear 

from the figure), and said spectrum of the light emitted from said phosphor and said spectrum of 
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the light emitted from said light emitting chips overlap with each other to make a continuous 

combined spectrum (clear from the figure) to produce, "a black and white image with a 

minimum of speckling," (coli, ln 32-35). 

45. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Stinson/Baretz/Furuyama with the phosphor of 

Pinnow to minimize speckling. 

46. With regard to claim 5, Pinnow teaches, in Fig 1, that said spectrum of the light emitted 

from said phosphor has a peak in the range from 530 to 570 nm and a tail continuing beyond 700 

nm (clear from the figure). 

47. With regard to claim 6, Baretz teaches that a color of said combined spectrum is white 

(col 7, ln 7-20). 

48. With regard to claim 8, Stinson/Baretz/Furuyama teach most of the limitations of this 

claim as discussed above with regard to claim 1. 

49. However, Stinson/Baretz/Furuyama do not explicitly teach that said phosphor comprises 

an yttrium-aluminum-garnet fluorescent material containing Y and Al. 

50. Pinnow teaches that said phosphor comprises an yttrium-aluminum-garnet fluorescent 

material containing Y and Al (col 1, ln 42-48) to produce, "a black and white image with a 

minimum of speckling," (coli, ln 32-35). 

51. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Stinson/Baretz/Furuyama with the phosphor of 

Pinnow to minimize speckling. 
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52. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stinson (US 

4992704) in view of Baretz et al. (US 6600175) and Furuyama et al. (US 5221984) as applied 

to claim 1 above, and further in view of Scott (US 5594751). 

53. Stinson/Baretz/Furuyama teach most of the limitations of this claim as discussed above 

with regard to claim 1. 

54. However, Stinson/Baretz/Furuyama do not explicitly teach that said light emitting chips 

comprise a light emitting layer of single quantum well or multi quantum well structure. 

55. Scott teaches that light emitting chips comprising a light emitting layer of single quantum 

well or multi quantum well structure are, "conventional," (col3, ln 45-51). 

56. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Stinson/Baretz/Furuyama with the conventional 

quantum well light emitting layer of Scott. See Supreme Court decision in KSR International 

Co. v. Teleflex Inc., 550 U.S. _, 82 YSPQ2d 1385 (2007). 

57. Claims 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Stinson 

(US 4992704) in view of Baretz et al. (US 6600175) and Furuyama et al. (US 5221984) as 

applied to claim 1 above, and further in view of Ogura (US 6015200). 

58. With regard to claim 15, Stinson/Baretz/Furuyama teach most of the limitations of this 

claim as discussed above with regard to claim 1. 

59. However, Stinson/Baretz/Furuyama do not explicitly teach that said transparent material 

contains a dispersant. 
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60. Ogura teaches that said transparent material contains a dispersant (col6, ln 20-35), "to 

provide an illuminating device of a high uniformity of the illumination intensity and a low 

electric power consumption, allowing easy compactization and cost reduction," (col3, ln 50-55). 

61. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Stinson/Baretz/Furuyama with the dispersant of 

Ogura to provide an illuminating device of a high uniformity of the illumination intensity and a 

low electric power consumption, allowing easy compactization and cost reduction. 

62. With regard to claim 16, Ogura teaches that said dispersant is selected from the group 

consisting of barium titanate, titanium oxide, aluminum oxide and silicon dioxide (col 6, ln 20-

35). 

63. With regard to claim 17, Stinson/Baretz/Furuyama teach most of the limitations of this 

claim as discussed above with regard to claim 1. 

64. However, Stinson/Baretz/Furuyama do not explicitly teach that said transparent material 

contains a coloration agent. 

65. Ogura teaches that said transparent material contains a coloration agent (col6, ln 20-35), 

"to provide an illuminating device of a high uniformity of the illumination intensity and a low 

electric power consumption, allowing easy compactization and cost reduction," (col3, ln 50-55). 

66. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Stinson/Baretz/Furuyama with the coloration 

agent of Ogura to provide an illuminating device of a high uniformity of the illumination 

intensity and a low electric power consumption, allowing easy compactization and cost 

reduction. 
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5221984) as applied to claims 1 and 3 above, and further in view of Otsuki (US 5801435). 

68. With regard to claim 18, Stinson/Baretz/Furuyama teach most of the limitations of this 

claim as discussed above with regard to claim 1. 

69. However, Stinson/Baretz/Furuyama do not explicitly teach that said mount is plated with 

silver, copper or gold. 

70. Otsuki teaches that said mount is plated with silver, copper or gold (col1, ln 30-35) so 

that, "the thermal or electrical conductivity between the heat radiator and the semiconductor chip 

can be improved," (coll, ln 30-35). 

71. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Stinson/Baretz/Furuyama with the mount 

plating of Otsuki so that the thermal or electrical conductivity between the heat radiator and the 

semiconductor chip can be improved. 

72. With regard to claim 19, Stinson/Baretz/Furuyama teach most of the limitations of this 

claim as discussed above with regard to claim 3. 

73. However, Stinson/Baretz/Furuyama do not explicitly teach that said mount is plated with 

silver, copper or gold. 

74. Otsuki teaches that said mount is plated with silver, copper or gold (col1, ln 30-35) so 

that, "the thermal or electrical conductivity between the heat radiator and the semiconductor chip 

can be improved," (coll, ln 30-35). 
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75. Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention to combine the light emitting device of Stinson/Baretz/Furuyama with the mount 

plating of Otsuki so that the thermal or electrical conductivity between the heat radiator and the 

semiconductor chip can be improved. 

Response to Arguments 

76. Applicant's arguments filed 7118/2011 have been fully considered but they are not 

persuasive. 

77. In response to applicant's argument that the references fail to show certain features of 

applicant's invention, it is noted that the features upon which applicant relies (i.e., that each of 

the first and second regions of the transparent material contain the phosphor) are not recited in 

the rejected claim(s). Although the claims are interpreted in light of the specification, limitations 

from the specification are not read into the claims. See In re Van Geuns, 988 F.2d 1181, 26 

USPQ2d 1057 (Fed. Cir. 1993). In the instant case, the claimed limitations, as currently recited, 

are met by the prior art as set forth in the rejections. 

Conclusion 

78. All claims are drawn to the same invention claimed in the application prior to the entry of 

the submission under 37 CPR 1.114 and could have been finally rejected on the grounds and art 

of record in the next Office action if they had been entered in the application prior to entry under 

37 CPR 1.114. Accordingly, THIS ACTION IS MADE FINAL even though it is a first action 

after the filing of a request for continued examination and the submission under 37 CPR 1.114. 

See MPEP § 706.07(b). Applicant is reminded of the extension of time policy as set forth in 37 

CPR 1.136(a). 
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MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 CPR 

1.136(a) will be calculated from the mailing date of the advisory action. In no event, however, 

will the statutory period for reply expire later than SIX MONTHS from the mailing date of this 

final action. 

80. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to RAJ R. GUPTA whose telephone number is (571)270-5707. The 

examiner can normally be reached on Monday-Thursday 9am-6pm. 

81. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, HaT. Nguyen can be reached on (571)272-1678. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

82. 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). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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STATEMENT BY APPLICANT 
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_A_p_p-,l-ic_a_t-:o_n_N-,t-!m-.-b-E-,--..,~-i2::;:;9:o4~,===-~~~~~==~=·==l 
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Ex?.m:ner Name ! Raj R. Gupta ~ ""}""'"'- "'"'"'"""""'' ___ , 
t-.ttcm~y Doc~Gt Nurr:t)t:r 002G-5i47PUS7 ../~~ 

03/01/2013 
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'R ' " f' t 1' ! Date Q':l,i'Q 1.1'20 13 i f, aj n \,AUp a ~ Cons~aered v ~ 
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"Measurement Service Report", prepared by Industrial Technology Research Institute in Taiwan, pp. 
298-358, May 4, 2012. 

E-mail correspondences sent from Dow Corning To ray Co., Ltd. to the requester of the cancellation 
action, September 28, 2011. 

Phosphor Handbook, pp. 5-11, published December 25, 1987. 

Request for Invalidation with Notification of Acceptance of Request for Invalidation of CN Patent No. 
200610095837.4 issued on September 10, 2012 in a counterpart Chinese application. 

US Office Action issued in copending US Application No. 12/575,155 on October 4, 2012. 

US Office Action issued in copending US Application No. 12/689,681 on September 7, 2012. 

US Office Action issued in copending US Application No. 12/947,470 on November 15, 2012. 

US Office Action issued in copending US Application No. 13/210,027 on October 2, 2012. 

/Raj R Gupta/ 03/01/2013 

• 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 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

[ 

,---

'--

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. n 

ALL RE;~~e~~;s~n~i~~~;st~~~~~o~;~~~~e~~;~~E L~to THROUGH. /R.R.G 

Vizio EX1008 Page 0713



Receipt date: 04/05/2012 12559042 - GAU: 2829 

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 

r "' Substitute for form 1449A/PTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/559,042 
Filing Date 09-14-09 

STATEMENT BY APPLICANT First Named Inventor Yoshinori Shimizu 
Art Unit 2829 

(Use as many sheets as necessary) Examiner Name Raj R. Gupta 

'- Sheet I 1 I of I 2 Attorney Docket Number 0020-5147PUS7 
_/ 

U.S. PATENT DOCUMENTS 
Examiner Cite Document Number 
initial • No. 

Number- Kind Code 2 (if known) 

Publication Date 
MM-DD-YYYY 

Name of Patentee or 
Applicant of Cited Document 

Pages, columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

US-2006/0067668 - A 1 03-30-2006 KIT A 

2 US-2008/0128735- A 1 06-05-2008 YOO etaL 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Pages, columns, Lines, Where 

Initial* No.1 Publication Date Name of Patentee or elevant Passages or Relevant 
Countr/ Number 

4
Kind Code (if known)

5 MM-DD-YYYY Applicant of Cited 
Code Document Figures Appear 

4 JP 9-116225- A 05-02-1997 

I· 

/Raj R Guptai 03/01/2013 
• 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 dependiog upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this ourden, 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. 

T 

w 
r 
r 
rr 
1r 
rr·· 

SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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r 
Substitute for form 14498/PTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/559,042 

STATEMENT BY APPLICANT 
Filing Date 09-14-09 

First Named Inventor Yoshinori Shimizu 

(Use as many sheets as necessary) 
Art Unit 2829 

Examiner Name Raj R. Gupta 

Sheet I 2 I of I 2 Attorney Docket Number 0020-5147PUS7 

" 
NON PATENT LITERATURE DOCUMENTS 

Examiner 
initial* 

Cite 
No. 1 

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. 

5 

6 

7 

Examiner 
Signature 

U.S. Office Action, dated January 30, 2012, for U.S. Application No. 12/942,792. 

U.S. Office Action, dated January 9, 2012, for U.S. Application No. 12/947,470. 

U.S. Office Action, dated March 13,2012, for U.S. Application No. 13/210,027. 

'R . "f' t ' 1 aj h ~..AUp aJ 03/01/2013 

• 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. 

"' 

./ 

r 

r 

r 

lr 

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 ADQRESS. 
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. 
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STATEMENT BY APPLICANT 
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Attorney Docket Numben C:020-5':47PUSi' 
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NON PATENT UTERATURE DOCUMENTS 

h:ck:da :1ame of u~e i3litf1ci {in Ci\P~Tl .. .L LETTERS). titie of the ~~tticle {\\'hen appropriate}. t:u·~ cf t~v.3' 
item (bv'"'Ok~ magaz~nc) jo:..:rna:. s-:s:ia:, syrr:p<)Siur::. c~:ta~og, etc}, date, p::1ge(s}, volums .. issue r:un:~:r(s}, 

pt:b!ishe:, (;:t·· and/or O'..""~Lmtry whe::s: pub!:sne~. 
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Receipt date: 11/1 0/2011 12559042 - GAU: 2829 

Docket No.: 0020-5147PUS7 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/559,042 Confirmation No.: 7704 

Filed: September 14, 2009 Art Unit: 

For: LIGHT EMITTTING DEVICE AND Examiner: 
DISPLAY COMPRISING A PLURALITY OF 
LIGHT EMITTING COMPONENTS ON 
MOUNT 

INFORMATION DISCLOSURE STATEMENT 

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

Sir: 

2829 

Raj R. Gupta 

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 

D a. Copies of foreign patent documents, non-patent literature and other information. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP DRA/CET/tnt 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.R.G 
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Application No.: 12/559,042 

12559042 - GAU: 2829 
Docket No.: 0020-5147PUS7 

Page 2 of5 

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 

12/028,062 filed February 8, 2008 

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 publication by Yao Go submitted herein was cited in the Request for 

Invalidation of Chinese Patent No. 03159595.2 submitted herein. Chinese Patent No. 

03159595.2 is a counterpart foreign application of the present US application. The 

Request for Invalidation submitted herein was submitted to the Chinese Patent 

Office by a third party and then the Chinese Patent Office dispatched a Notification 

of Acceptance of Request for Invalidation, submitted herein, for informing the fact 

that a third party submitted a Request for Invalidation. 

A concise explanation regarding publication by Y ao Go and the Request 

for Invalidation is submitted herein, as follows. The publication by Yao Go cited in 

the Request for Invalidation is alleged to describe that a crystal structure of the 

garnet will have a defect and a light emitting characteristics will be suddenly 

changed if all Y is replaced with Gd. This concise explanation corresponds to a 

portion of the publication by Y ao Go cited in the Request for Invalidation. 

C0{-
BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tnt 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.R.¢3 
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12559042 - GAU: 2829 
Docket No.: 0020-5147PUS7 

Page 3 of5 

All references discussed and cited in the US Office Action of co-pending 

Appl. No. 12/575,155 submitted herein were previously submitted to USPTO. 

IV. STATEMENT UNDER 37 C.P.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 

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 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tnt 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.R.p 
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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. 

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.P.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 37 C.P.R.§ 1.17(p) is provided. 

or 

D See the above statement. No fee is required. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tnt 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.R.~ 
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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. 

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: November 10,2011 

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 

Attachment(s): _ 0 _ 
0 PTO/SB/08 (W\ 
0 Document(s) 
D Foreign Patent Office Communication 
D Foreign Search Report 
D Fee 
0 Other: (1) Request for Invalidation with Notification of Acceptance of Request for 

Invalidation of Chinese Patent No. 03159595.2 dispatched on August 10, 2011. 
(2) Office Action issued in co-pending US Appl. No. 12/575,155 on September 

30, 2011. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/tnt 
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!' 
Substitute for form 14496/PTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/559,042 

STATEMENT BY APPLICANT 
Filing Date 09-14-09 

First Named Inventor Yoshinori Shimizu 

(Use as many sheets as necessary) Art Unit 2829 

Examiner Name Raj R. Gupta 

Sheet I 1 I of I 1 Attorney Docket Number 0020-5147PUS7 

NON PATENT LITERATURE DOCUMENTS 

Examiner 
initial* 

Cite 
No.1 

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 issued in co-pending US Appl. No. 12/575,155 on September 30, 2011. 
1 

Request for Invalidation with Notification of Acceptance of Request for Invalidation of Chinese Patent No. 
03159595.2 dispatched on August 10,2011. L 2 

Yao Go et al., Synthesis and Luminescence Gallium Nitride LED Blue Light Conversion Materials, ACTA 
PHYSICO-CHIMICA SINICA, Vol.19, No.3, March 2003, p226- 229. [Y' 3 

.......................................... . ................. . 

............................................................................................................................ 

Examiner 
Signature /Raj R Gupta/ 

! Date 
1 Considered 03/01/2013 

• EXAMINER: Initial if reference considered, whether or not citation is in conformance w~h 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 cnation designation number. (optional) 2. Applicant is to place a check mark here if English language Translation is attached. 

IC 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain orretain 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, ca/11-800-PT0-9199 and select option 2. 
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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 

Examiner 
initial* 

Examiner 
Initial* 

Examiner 

Signature 

INFORMATION DISCLOSURE 
Application Number 12/559,042 
Filing Date 09-14-09 

STATEMENT BY APPLICANT First Named Inventor Yoshinori Shimizu 

Art Unit 2829 
(Use as many sheets as necessary) Examiner Name Raj R. Gupta 

Sheet I 1 I of I 2 Attorney Docket Number 0020-514 ?PUS? 

Cite 
No. 

1 

2 

3 

4 

Cite 
No.1 

5 

6 

7 

8 

9 

U.S. PATENT DOCUMENTS 

Document Number Publication Date Name of Patentee or 

Number- Kind Code 2 (if known) 
MM-DD-YYYY Applicant of Cited Document 

US-2006/0197098 -A 1 09-07-2006 Aihara 

US-3,875,473- A 04-01-1975 Leba illy 

US-4,849,630- A 07-18-1989 Fukai et al. 

US-5,334,855 08-02-1994 Moyeretal. 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document 
Publication Date Name of Patentee or 

CountrY Number
4

Kind Code (ifknown)
5 MM-DD-YYYY Applicant of Cited 

Code Document 

EP 

wo 
wo 
GB 

JP 

1681728 -A1 

2005/109532 -A 1 

2010/023840 -A 1 

2098002 -A 

7-183581-A 

07-19-2006 

11-17-2005 

03-04-2010 

11-10-1982 

07-21-1995 

I Date 
Considered 

Pages, columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

Pages, columns, Lines, Where 
elevant 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. 

..) 
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r 
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Description 

Technical Field 

5 [0001] The present invention relates to a light emitting device with a light emitting element such as laser diode (LD) 
and light emitting diode (LED) mounted therein. More particularly, the present invention relates to a light emitting element 
with a light emitti'lg element and a phosphor material that absorbs light from the light emitting element as excitation light 
and emits luminescent radiation of different wavelength. Moreover, :he present invention relates to a heat dissipation 
member used against heat dissipation of a semiconductor light emitting element or a semiconductor photoreceptor 

10 element, or a heat generating element such as semiconductor device, and to a semiconductor apparatus having this 
heat dissipation member. 

Background Art 

15 [0002] A lighting apparatus with a number of light emitting diodes mounted on a conductive p,ate is proposed as a 
lighting apparatus employing light emitting diodes. For example, in a lighting apparatus shown in Patent Document 1, 
a cooling member is connected to a conductive plate in a side where light emitting diodes are not mounted, thus, heat 
dissipation of light emitting diodes is accelerated to provide a lighting apparatus that can emit high power light. In addition, 
in order to further improve heat dissipation, a cooling fluid is circulated in the cooling member. 

20 [0003] Furthermore, in a vacuum fluorescence tube shown in Patent Document 2, for example, an anode of a conductor 
with a phosphor layer coated thereon, and a cathode that opposes to the anode are provided in a vacuum case. This 
vacuum fluorescence tube is used as a vacuum fluorescence tube of a light source for a facsimile. In this case, a part 
of the anode with the phosphor layer coated thereon extends outwardly of the vacuum case as an extending portion. 
The extending portion serves as a cooling portion that is exposed to the outside air. In this fluorescent tube, the anode 

25 with the phosphor layer coated the. on is made of a heat conductive metal such that the aforementioned cooling portion 
aids heat dissipation, thus, heat generation of the phosphor layer that is coated can be reduced. Accordingly, in the 
vacuum fluorescence tube, deterioration of the phosphor is prevented, thus, it is possible to improve luminous efficiency 
and to ma·mta·rn high-brrghtness light emission. 
[0004] Typical cooling means in a heat sink used against heat dissipation of a heating element, such as semiconductor 

30 device is divided into two types, one is passive cooling means, and another one is active cooling means. In the former, 
heat of the heat generating element is dissipated by using a heat sink with a high heat capacity. In the latte, heat is taken 
away by flowing cooling water in a heat sink with a heat generating element mounted thereon. In recent years, since 
semiconductor apparatuses are required to further increase output or brightness, active cooling means is preferably 
employed in terms of cooling efficiency. 

35 [0005] In semiconductor apparatuses employing passive cooling means, for example, an infrared semiconductor laser 
array has been provided one to several tens watts (W) of light output. The semiconductor laser array refers to an array 
that has a plurality of resonators arranged on a single semiconductor crystal, or to an array that has respective resonators 
arranged on a plurality of separated semiconductor crystals. 
[0006] Moreover, a semiconductor laser array with stack structure has been provided several tens to several kilowatts 

40 (W) of light output. Active cooling means is employed in this type of semiconductor apparatus with stack structure. For 
example, Patent Document 3 has been proposed a technique that cools directly under a semiconductor laser array w·rth 
a water path provided in a heat sink. A plurality of very small holes that are formed by narrowing the water path are 
provided in the water path so as to spray pressurized fluid toward airectly below heat generating elements. The fluid is 
vigorously sprayed toward directly below the semiconductor laser array, thus, it is possible to improve heat transmission 

45 efficiency. In the structure of this semiconductor apparatus, the water path is designed such that the fluid is incident 
upon the heat dissipation surface of the heat generating element such as semiconductor laser at substantially right angle. 

Patent Document 1: Japanese Laid-Open Patent Publication TOKUHYOU No. 2002-544673 
Patent Document 2: Japanese Laid-Open Patent Publication TOKUKAI No. SHO 59-161966 

50 Patent Document 3: Jaoanese Laid-Open Patent Publication TOKUKAI No. HEI 8-139479 

Disclosure of Invention 

[0007] Generally, it is known that the light conversion efficiency of a phosphor contained in a light conversion member 
55 reduces as the ambient temperature of the phosphor rises. In order to solve the above problem, the aforementioned 

techniques are devised as a method for eliminating an external heat generation factor of the light conversion member 
in a light emitting device. That is, a mount substrate of light emitting diode is cooled, or the cooling portion is provided 
in a side of terminal with a phosphor coated thereon that the phosphor is not coated, to eliminate heat of the light 

2 
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conversion member that is externally received. 
[0008] On the other hand, a high-pressure mercury lamp, or the like, can be given as an example of light source tl;at 
is conventionally selected to excite a phosphor. However, the high-pressure mercury lamp generates a large amount of 
heat, and additionally has visible light spectrum. Accordingly, a filter, or the like, is required to pass only ultraviolet light. 

5 The applicant et aL reported that a nitride semiconductor element emitted high power ultraviolet light (JJAP Vol.41 (2002) 
L 1434-1436), and devised that this type of ligl1t emitting element would be used as an excitation light source for a 
phosphor materiaL This could provide less heat generation, and obtain only high power ultraviolet light spectrum without 
filter, or the like, as compared with light sources for excitation in the ultraviolet region that are conventionally selected. 
Accordingly, the external heat generation factor of a light conversion member in a light emitting device became almost 

10 negligible. 
[0009] However, even in the case where this type of semiconductor light emitting element with a short wavelength 
spectrum is employed as an excitation light source for phosphor, the heat generation of a light conversion member 
caused by the spectrum is negligible, but it is found that the heat generation of a phosphor is not negligible. That is, the 
phosphor that is exposed to high energy excitation light provides self-heat generation due to loss of stokes hotolumi-

15 nascence of phosphor (hereinafter, referred to as "stokes loss"). In this case, dissimilarly to the temperature rise of the 
whole light conversion member due to heat that is externally applied, the phosphor the light conversion member reduces 
its light conversion efficiency due to its own heat generation. 
Therefore, it is a fist object of the present invention to suppress self-heat generation of a phosphor and to prevent 
deterioration of a light conversion member, and to improve the luminous efficiency of phosphor to provide a high power 

20 light emitting device. 
[0010] Moreover, in the aforementioned semiconductor laser shown as an exemplary active cooling system, or the 
like, the water path is designed such that fluid is incident upon the heat dissipation surface of the heat generating element 
at substantially right angle, thus, there is a feature that frictional resistance in an internal wall surface of the heat sink is 
reduced to approaches zero. In this case, a kind of coating is formed in a part where the fluid (cooling medium) and the 

25 heat dissipation surface are in contact with each other. The cooling water 'ts vigoro:Jsly sprayed toward the coating in 
the direction perpendicular to the coating surface to break the coating. This is aimed at efficiently improving cooling 
efficiency. 
[0011) However, as for a surface emission type light emitting device, such as LED and surface emission type laser, 
when mounted in a matrix shape, it performs its function well. That is, when a plurality of surface emission type light 

so emitting devices, such as LED and surface emission type laser, are combined to provide a high power light emitting 
device, it is necessary to mount a plurality of surface emiss'ton type light emitting devices in a matrix shape. Since each 
surface emission type light emitting device is a heat generating element, it is necessary to highly efficiently cool each 
surface emission type iight emitting device. On the other hand, in the case where the aforementioned water path structure 
is employed, since a part where the fluid (cooling medium) is sprayed in the direction perpendicular to the heat dissipation 

35 surface is limited, forming a water path for each surface emission type light emitting device makes the water path 
complicated. Accordingly, it is difficult to mount surface emission type light emitting devices at high density. 
Therefore, it is a second object of the present invention to provide a heat sink (heat dissipation member) with sufficient 
cooling function, and a semiconductor apparatus having this heat sink, more particularly even in the case where a heat 
dissipation surface and a flowing direction of fluid (cooling medium) have an arrangement relationship where they are 

40 parallel to each other, or in the case where one or more heat generating element is mounted on a surface parallel to a 
flowing direction of fluid (cooling medium), to provide a heat sink with sufficient cooling function, and a semiconductor 
apparatus having this heat sink. 
[0012] A light emitting device of one aspect of the present invention comprises a light emitting element, a light conversion 
member including a phosphor material that is capable of absorbing light emitted from the light emitting element at least 

45 partially and emitting light in different wavelength, and a heat dissipation member that is located in a side where the light 
conversion member is provided as viewed from the light emitting element. In this construction, heat of a phosphor is 
efficiently dissipated as compared with a conventional light emitting device, thus, self-heat generation of the phosphor 
is suppressed, and deterioration of the phosphor is prevented. Accordingly, the light conversion efficiency of the phosphor 
is improved. Therefore, it is possible to provide a light emitting device with higher power. 

50 [0013] In addition, the heat dissipation member has a flow path of a refrigerant. In this case, heat is efficiently dissipated 
by the heat dissipation member, thus, the heat dissipation characteristics of the phosphor material is further improved. 
Therefore, it is possible to provide a light emitting device with higher power. 
[0014] In addition, the heat dissipation member includes a pair of an inlet for admission of the refrigerant and an outlet 
for ejection of the refrigerant that is circulated through the flow path. In this construction, the refrigerant is circulated to 

55 the heat dissipation member, thus, the heat dissipation characteristics of the light emitting device is improved. Therefore, 
it is possible to provide a higher power light emitting device. 
[0015] In addition, the heat dissipation member is formed of a material that passes at least light from the light emitting 
element, or a material that passes light from both the light emitting element and the light conversion member. In this 

3 
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case, in the case where the light conversion member is provided not only on a main surface in a side where light is 
observed on the heat dissipation member, and additionally the light conversion member can be provided also on a main 
surface in a side where light from the light emitting element is incident. 
[0016] In addition, the heat dissipation member is formed of two plate-shaped n:embers that form the flow path tor 

5 flowing cooling fluid between them, and a plurality of the light emitting elements are mounted to be two-dimensionally 
arranged on a main surface of the heat dissipation member, wherein a plurality of protruding portions are formed in the 
surface of the plate-shaped member inside the flow path, and at least some of the plurality of protruding portions are 
formed such that their centers are located between the light emitting elements and a substantially central part of the 
light emitting element. In this construction, self-heat generation of the phosphor is suppressed, and deterioration of the 

1o phosphor is prevented. Accordingly, the light conversion efficiency oft he phosphor is improved. Additionally, deterioration 
of light output due to self-heat generation of the light emitting element. Therefore, it is possible to mount a plurality of 
light emitting elements at high density. This can provide a light emitting device with higher power. 
[0017] A light emitting device of another aspect of the present invention comprises a light emitting element, a light 
conversion member including a phosphor material that is capable of absorbing light emitted from the light emitting 

15 element at least partially and emitting light in different wavelength, and a heat dissipation member, wherein the heat 
dissipation member having a flow path of a refrigerant includes a first heat dissipation member that has a first flow path 
in a side where the light emitting element is mounted, and a second heat dissipation member that has a second flow 
path in a side where light from the light emitting element is incident, the second heat dissipation member including the 
light conversion member. In this construction, heat of a phosphor is efficiently dissipated as compared with a conventional 

2o light emitting device, thus, self-heat generation of the phosphor is suppressed, and deterioration of the phosphor is 
prevented. Accordingly, the light conversion efficiency of the phosphor is improved. Therefore, it is possible to provide 
a light emitting device with higher power. 
[0018] In addition, the flow path includes a third flow path that connects the first flow path to the second flow path. In 
this construction, the refrigerant provided to the light emitting device can flow in the first and second flow paths in the 

25 directions where they are parallel to eac'· other, thus, hea: is dissipated by a single heat dissipation system. Therefore, 
it is possible to simplify the structure of the heat dissipation member of the light emitting device. 
[0019] In addition, each or one of the first and second heat dissipation members includes a pair of an inlet for admission 
of the and an outlet for ejection of the refrigerant that is circulated through the flow path. In this construction, the refrigerant 
is ccntinuously admitted and ejected, thus, the heat dissipation characteristics of the light emitting device is improved. 

30 Therefore, it is possible to provide a higher power light emitting device. 
[0020) In addition, the first heat dissipation member, an insulating member, a supporting substrate, and the second 
heat dissipation member are laminated. In this construction, it is possible to provide a light emitting device with simple 
structure and excellent heat dissipation characteristics. 
[0021] In addition, the heat dissipation member has the inlet or outlet in at least one of main surface sides, and the 

35 insulating member and the supporting substrate have through holes that form parts of the third flow path. In this con
struction, a pair of inlet and outlet can be formed in a direction of principle plane of the light emitting device, thus, it is 
possible to circulate the refrigerant in a direction that does not affect the optical characteristics of the light emitting device. 
[0022] In addition, a conductive member that contains at least one element selected the group consisting of Au, Ag, 
and AI is coated on at least one of main surfaces of the insulating member. In this construction, it is possible to easily 

40 supply electric power to the light emitting element. 
[0023] In addition, one electrode of the light emitting element is electrically connected to the conductive member that 
is coated on the at least one of main surfaces of the insulating member via a conductive wire, another electrode is 
electrically connected to the first heat dissipation member. In this construction, it is possible to supply electric power to 
the light emitting element. 

45 [0024] In addition, the second heat dissipation member is formed of a material that passes at least light from the light 
emitting element, or a material that passes light from both the light emitting element and the light conversion member. 
,n this case, in the case where the light conversion member is provided on the second heat dissipation member, the 
light conversion member can be provided not only on a main surface in a side where light is observe but on a main 
surface in a side where light from the light emitting element is incident. 

50 [0025] In addition, each or one of the first and the second heat dissipation members is formed of two plate-shaped 
members that form the flow path for flowing cooling fluid between them, and a plurality of the light emitting elements are 
mounted to be two-dimensionally arranged on a main surface of the first heat dissipation member, wherein a plurality 
of protruding portions are formed in the surface of the plate-shaped member inside the flow path, and at least some of 
the plurality of protruding portions are formed such that their centers are located between the light emitting elements 

55 and a substantially central part of the light emitting element. In this construction, self-heat generation of the phosphor 
is suppressed, and deterioration of the phosphor is prevented. Accordingly, the light conversion efficiency oft he phosphor 
is improved. Additionally, deterioration of light output due to self-heat generation of the light err:itting element. Therefore, 
it is possible to mount a plurality of light emitting elements at high density. This can provide a light emitting device with 

4 
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higher power. 
[0026] A light emitting device of still another aspect of the present invention comprises a heat dissipation memberthat 
is formed of two plate-shaped members that form a flow path for flowing cooling fluid between them, and a plurality of 
light emitting elements that are mounted to be two-dimensionally arranged on a main surface of the heat dissipation 

5 member, wherein a plurality of protruding portions are formed in the surface of the plate-shaped member inside the flow 
path, and at least some of the plurality of protruding portions are formed such that their centers are located between the 
light emitting elements and a substantially central part of the light emitting element. In this construction, heat density in 
the surface of plate-shaped member inside the flow path decreases. Accordingly, deterioration of light output due to 
self-heat generation of the light emitting element, thus, it is possible to a plurality of mount heat generming elements at 

1o high density. This can provide a high power light emitting device. 
[0027] In addition, the plu1·ality of protrud'1ng portions are arranged in the bended manner such that line segments that 
successively connect the protruding portions closest to each other repeatedly change their direction from an inlet part 
to an outlet part of the flow path. In this construction, heat density in this part can be reduced, thus, it is possible to 
suppress heat distribution and to provide high efficient cooling. Therefore, the light emitting device can provide higher 

15 power. 
[0028] In addition, at least some of the plurality of protruding portions are formed such that their centers are located 
between the light emitting elements. In this construction, it is possible to suppress heat distribution produced inside the 
light emitting device and to provide high efficient cooling. Therefore, the light emitting device can provide higher power. 
[0029] In addition, the plurality of protruding portions are located at a substantially central part of and in the peripheries 

20 of the corners of the light emitting element. In this construction, the heat distribution produced inside the light emitting 
element, and the heat distribution produced by heat interference between the light emitting elements are suppressed. 
Accordingly, it is possible to efficiently dissipate heat. Thus, it is possible to provide high efficient cooling. This can 
provide a light emitting device with higher power. 
[0030] In addition, a metal material containing Au coats an attachment surface of the plate-shaped members. In this 

25 construction, it is possible improve bonding characteristics of the plate-shaped member:-, that are bonded with each 
other. Therefore, it is possible to provide a light emitting device with higher reliability. 

Brief Description of Drawings 

30 [0031] Fig. 1 is a cross-sectional view schematically showing a light emitting device according to one embodiment of 
the present invention; 

Fig. 2 is a cross-sectional view schematically showing a light emitting device according to one embodiment of the 
present invention; 

35 Fig. 3 is a cross-sectional view schematically showing a light emitting device according to one embodiment of the 
present invention; 
Fig. 4 is a cross-sectional view schematically showing a light emitting device according to one embodiment of the 
present invention; 
Fig. 5 shows characteristics of examples according to the present invention and a comparative example; 

40 Fig. 6 is a schematic perspective view of a light emitting device according to one embodiment of the present invention, 
with parts of the light emitting device is broken away for the purpose of illustration; 
Fig. 7 is a perspective view schematically showing components of a light emittin device according to one embodiment 
of the present invention; 
Fig. 8 is a cross-sectional view schematically showing a light emitting device according to one embodiment of the 

45 present invention; 
Fig. 9 is a cross-sectional view schematically showing a light emitting device accord'1ng to one embodiment of the 
present invention; 
Fig. 1 0 is a perspective view schematically showing a component according to one embodiment of the present 
invention; 

50 Fig. 11 is a cross-sectional view schematically showing the structure of a semiconductor apparatus according to 
the present invention; 
Fig. 12 is a perspective view schematically showing the structure of the semiconductor apparatus according to the 
present invention, with a metal cap and so on removed for the purpose of illustration; 
Fig. 13 is a cross-sectional view schematically showing the structure of a heat sink according to the present invention; 

55 Figs. 14(a) to (c) are a perspective view, a plan view, and a cross-sectional view schematically showing a first plate
shaped member according to one example of the present invention, respectively; 
Figs. 15(a) to (c) are a perspective view, a plan view, and a cross-sectional view schematically showing a second 
plate-shaped member according to one example of the present invention, respectively; 
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Figs. 16(a) and (b) are a plan view, and a cross-sectional views showing the plate-shaped members combined with 
each other shown in Figs. 4 and 5; 
Figs. 17(a) and (b) are a plan view, and a cross-sectional view schematically showing arrangement between a 
semiconductor element and a protruding portion inside a flow path; 

s Fig. 18 is a view showing a unit module of light source apparatus with an LED light source according to the embodiment 
of the present invention; 
Fig. 19 is a view showing a unit module of light source apparatus with an LED light source according to the embodiment 
of the present invention; 
Fig. 20 is a view showing an ultra high power unit module of light source apparatus with an LED light source according 

1o to the embodiment of the present invention; 
Fig. 21 is a view showing an ultra high power unit module of light source apparatus with an LED light source according 
to the embodiment of the present invention; 
Fig. 22 shows relative comparison between the IL characteristics of an LED device with active cooling means 
according to the embodiment of the present invention, and an LED device with passive cooling means; 

1s Fig. 23 shows the IL characteristics of a high brightness LED light source according to the embodiment of the present 
invention; 
Fig. 24 is comparison of deterioration curves predicted based on between CW-ACC drive tests of a high brightness 
LED light source according to the embodiment of the present invention, and an LED 1 device with passive cooling 
means; 

20 Fig. 25 is comparison of deterioration curves predicted based on between CW-ACC drive tests of a high brightness 
LED light source according to the embodiment of the present invention, and the LED 1 device with passive cooling 
means; 
Figs. 26(a) to (c) show pressure contours of examples according to the present invention and a comparative example; 
Fig. 27 shows a relationship between the minimum temperature of heat dissipation member of each of the light 

25 emitting devices of example according to~· te present invention and a comparative example, and the flow rate of fluid; 
Fig. 28 shows a relationship between the minimum temperature of heat dissipation member of each of the light 
emitting devices of example according to the present invention and a comparative example, and the flow rate of 
fluid; and 
Fig. 29 shows a relationship between the thermal resistance of heat dissipation member of each of the light emitting 

30 devices of example according to the present invention and a comparative example, and the flow rate of fluid; 

Explanation of Reference Letters or Numerals 

[0032] 1, 10 Heat Generating Element 
35 2 First Plate-Shaped Member 

3 Second Plate-Shaped Member 
100, 200, 300, 400 Light emitting device 
101, 201, 301, 401 Light Conversion Member 
1 02, 202, 302, 402 Heat Dissipation Member 

40 103 Support Member 

45 

1 04 Semiconductor Light Emitting Element 
105 Flow Path 
1 06, 111 Recessed Portion 
107 Insulating Member 
1 08 Supporting substrate 
1 09 Second Heat Dissipation Member 
1 09a, 115a First Plate-Shaped Member 
1 09d, 115b Second Plate-Shaped Member 
110 Third Flow Path 

so 112 First Flow Path 
113 Second Flow Path 
114 0-Ring 
115 First Heat Dissipation Member 
116 Conductive Member 

55 302 Transparent Member 

.lif 
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Best Mode for Carrying out the Invention 

[0033] Preferred embodiments according to the present invention are described with reference to the drawings. It 
should be appreciated, however, that the embodiments described below are illustrations of a light emitting device to give 

5 a concrete form to technical ideas of the invention, and a light emitting device of the invention are not specifically limited 
to description below. Additionally, the sizes and the arrangement relationships of the members in each of drawings are 
occasionally shown larger exaggeratingly for ease of explanation. 

10 

FIRST EMBODIMENT 

[0034] A light emitting device of a first embodiment of the present invention comprises a light emitting element, a light 
conversion member including a phosphor material that is capable of absorbing light emitted from the light emitting 
element at least partially and emitting light in different wavelength, and a heat dissipation member that is located in a 
side where the light conversion member is provided as viewed from the light emitting element. That is, the light emitting 

15 device according to the present invention comprises a semiconductor light emitting element, a light conversion member, 
and a heat dissipation member, thus, the heat dissipation member aids heat dissipation from the light conversion member 
containing a phosphor. Accordingly, even in the case where the phosphor is exposed to high power excitation light, 
since self-heat generation of the phosphor can be suppressed, and deterioration of the phosphor can be prevented, the 
output of light emitting device does not deteriorate. Therefore, high power light, such as white range light, can be emitted. 

2o [0035] The light emitting device according to this embodiment has the light conversion member located in an orientation 
where light from the light emitting element is incident, and the heat dissipation member that is located adjacent to or 
inside the light conversion member and aids heat dissipation from the light conversion member. The heat dissipation 
member preferably has a flow path that is located in a side where the light conversion member is located. The flow path 
can contain a refrigerant for aiding heat pissipation from the light conversion member. Accordingly, self-heat gene nation 

25 of the phosphor that is exposed to high power and high energy excitation light can be suppressed. In this specification, 
hereinafter, the "refrigerant" refers to a thermal cooling medium, such as cooling water, cooling gas and inert liquid with 
a low boiling point, or a solid thermal gradient medium, such as Peltier element. When the refrigerant is circulated, heat 
dissipation is improved, however, the present invention is not limited to this circulation. 
[0036] The light conversion member in this embodiment is spaced at a certain interval away from the light emitting 

30 element, and is located in the orientation where light from the light emitting element is incident. This can reduce that 
heat from the light emitting element affects the phosphor as compared with a conventional light emitting device with a 
light conversion member that directly coats a light emitting element. Particularly, in this embodiment, it is preferable that 
the light conversion member is applied to the heat dissipation member that is configured to be a flat grid shape to form 
openings. Alternatively, the heat dissipation member may be configured to be a three-dimensional grid shape inside the 

35 light conversion member. In other words, it is preferable that the heat dissipation member extends in a net shape inside 
the light conversion member. In this case, the light conversion member is formed in at least one surface where light from 
the light emitting element is incident, or where light is observed. 
[0037] In addition, it is preferable that a periphery part of the light conversion member that is applied in a flat shape 
as viewed from a side where light is observed is thermally connected to a support member on which the semiconductor 

40 light emitting element is mounted. The term "thermally connected" refers to direct connection between components, or 
connection between components through a high thermal conductive material other than them, and to connection here 
heat can be conducted well between connected components. In this case, heat is efficiently conducted from a central 
part of the light conversion member that is applied in a flat shape toward the periphery part as viewed from a side where 
light is observed. Accordingly, the heat dissipation characteristics of the phosohor material are further improved. There-

45 fore, it is possible to provide a light emitting device with higher power. 
[0038] The heat dissipation member according to this embodiment preferably has a light reflection member that reflects 
light from the light emitting element or light with a wavelength converted by the light conversion member in a prescribed 
direction. More specifically, the light conversion member, the ligt1t reflection member, and the heat dissipat'ron member 
are lamrnated in order from the side where light from the semiconductor light emitting element is incident. On the other 

50 hand, in the case where the heat dissipation member is a tnansparent material, the light conversion member, the heat 
dissipation member, and the light reflection member may be laminated in order from the side where light from the 
semiconductor light emitting element is incident. A white metal, such as AI, Ag and Rh, or an alloy containing at least 
one element of them can be given as a material of the light reflection member. Alternatively, the heat dissipation member 
may be formed of the metal material with high reflectivity such that the heat dissipation member directly reflects light 

55 emitted from the light conversion member. 
[0039] Plating, sputtering, screen printing, or the like, can be employed as a method that directly applies the afore
mentioned light reflection member to the heat dissipation member. The light reflection member according to this em
bodiment is not limited to be directly applied to the heat dissipation member, but may be a separate member that is 
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formed of the aforementioned material, and provided adjacent to the heat dissipation member. 
[0040] At least a part of the heat dissipation member can be a curved surface that is radiated with light from the 
semiconductor light emitting element and directs light from the phosphor material in a prescribed direction. The curved 
surface can have various shapes such as paraboloid and ellipsoi so as to tight from the semiconductor light emitting 

5 element and to direct it in a prescribed direction. 
[0041] The heat dissipation member according to this embodiment includes at least a pair of an inlet for admission of 
the refrigerant and an outlet for ejection of the refrigerant :hat is circulated through the flow path of the he a: dissipation 
member on an outer wall of the heat dissipation member. The location, number, and shape of the outlet or inlet are 
selected to improve a cooling effect in consideration of the size, and shape of the light emitting device, and are not 

10 limited to this form. Thus, the refrigerant can be circulated in the heat dissipation member. 
[0042] In the case where the density of light incident on the light conversion member is not less than 3 W/cm2 , and 
the light emitting device is driven by applying a electric current, the temperature of the light conversion member is set 
to not more than 200"C, preferably to 120"C, and more preferably to 1 00°C. Accordingly, the heat dissipation charac
teristics of the light emitting device are improved, therefore, it is possible to provide a high power light emitting device. 

t5 The components according to this embodiment will be described. 
[0043] The components of the light emitting device according to the first embodiment are now described. 
(Heat Dissipation Member) 
The heat dissipation member in the light emitting device according to this embodiment is a member that aids heat 
dissipation from the light conversion member, particularly the phosphor material contained in the light conversion member, 

20 in a side where light from the light emitting element is incident. In addition, the heat dissipation member is a member 
that is thermally connected to the support member on which the light emitting element is mounted, and dissipates heat 
from the light convers·ton member toward the support member. Hereinafter, the heat dissipation member is described 
in more detail. 
[0044] The heat dissipation member according to this embodiment refers to a member that is provided with the light 

25 conversion member containing the phosphor dire' i!y thereon or so as to sandwich a high thermal conductive material 
other than them between them, and conducts heat generated from the phosphor externally of the light emitting device. 
In addition, the heat dissipation member according to this embodiment also refers to a member that has the flow path 
for cooling the phosphor, is provided with the light conversion member containing the phosphor thereon, and conducts 
heat generated from the phosphor externally of the light conversion member. It is preferable that the heat dissipation 

30 member is thermally connected to the support member on which the light emitting element is mounted. Additionally, it 
is preferable to provide an air cooling fan, a solid thermal gradient medium, such as Peltier element, and a heat dissipation 
block on the back surface of the light conversion member or in the periphery of the heat dissipation member. This allows 
heat of the light conversion member or heat dissipation member to be effectively externally conducted. 
[0045] It is preferable that the heat dissipation member is formed of a material that can pass at least light from the 

35 light emitting element, or a material that can pass light from both the light emitting element and the light conversion 
member. In this case, the light conversion member can be provided on at least one of a main surface in a side where 
light is observed on the heat dissipation member, and a main surface in a side where light from the light emitting element 
is incident. Although the light conversion member is connected directly to the heat dissipation member, the light conversion 
member is not limited to this form. Needless to say, the light conversion member may be mounted to the heat dissipation 

40 member so as to sandwich a transparent member other than them between them. In addition, the shape of the light 
conversion member in a side where light is observed can have a lens shape in consideration of the optical characteristics 
of light from the light emitting device. Alternatively, the light emitting device can have an optical member for control of 
directivity of light from the light emitting device such as convex lens and concave lens in addition to the light conversion 
member. Additionally, the heat dissipation member may have a transparent part that contains the phosphor to serve as 

45 the light conversion member. Moreover, the flow path of the refrigerant for cooling the phosphor may be formed inside 
the light conversion member. 
[0046] In this embodiment, the flow path of the refrigerant is applicable to a path closed or opened externally of the 
light emitting device. As one example of the heat dissipation member having an opened flow path, the heat dissipation 
member can have a flat plate that is made of a metal, such as copper and aluminum, and is provided with a flow path 

50 for passing the refrigerant therethrough. In the case where the heat dissipation member has a transparent part, a 
transparent resin, a quartz material, or the !"ike, is selected as a material of the transparent part. In addition)' in order to 
circulate the refrigerant through the heat dissipation, the heat dissipation member has at least one pair of an inlet and 
an outlet on its outer wall surface. The heat dissipation member can have a plurality of plate-shaped members at least 
one of which has a groove or asperities, and through holes as the inlet and outlet. For example, the heat dissipation 

55 member has a first plate-shaped member that has a groove or a recessed shape and through holes as the inlet and 
outlet, and a second plate-shaped member. Surfaces of the first and second plate-shaped members that are opposed 
to each other are bonded, thus, the flow path of the heat dissipation member can be formed. Needless to say, in this 
embodiment, the shape of the heat dissipation is not limited to an illustrated shape. In the first plate-shaped member as 
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a portion of the heat dissipation member, for example, a recessed portion is formed so as to be gradually wider and then 
narrower from the location where one of openings (inlet or outlet) is formed to other opening. This allows the refrigerant 
to smoothly circulate through the flow path. Additionally, it is preferable that small grooves or asperities are formed on 
an inner wall surface of the recessed portion. This increases the contact area between the refrigerant and the heat 

s dissipation member, and thus can improve a heat dissipation effect for the light emitting device. 
[0047] As one example of the heat dissipation member having a closed flow path, the heat dissipation member can 
have a heat pipe that is made of a metal, such as copper and aluminum, and is provided with the refrigerant sealed 
therein. Particularly, in another embodiment, a heat pipe is a metal tube that is made of a metal, such as copper and 
aluminum, in which a hydraulic fluid for conveying heat, such as water, CFCs, alternative CFCs and Fluorinert, is sealed, 

10 for example. In this case, the hydraulic fluid is heated and evaporated in a heat input part (high temperature part), and 
the evaporated liquid moves and then liquefied in a heat dissipation part (lower temperature side). The liquefied hydraulic 
fluid is moved back to the heat input portion by capillary phenomenon, thus this cycle is repeated. Accordingly, a heat 
conveying member with high heat conductivity can be provided. 
[0048] The heat dissipation member can have various types of shapes and sizes in consideration of a heat dissipation 

t5 direction and a heat dissipation effect. For example, asperities are formed on the inner wall surface of the flow path that 
is opposed to a surface on which the light conversion member is provided. This increases the contact area between the 
aforementioned inner wall surface and the refrigerant as compared with the case where asperities are not formed, and 
thus can improve the heat dissipation characteristics from the light conversion member. In addition, in the heat dissipation 
member that is configured to be a grid shape to form openings, a plurality of through holes can be formed in a plate-

20 shaped material of heat dissipation member so as to be arranged in a matrix shape. Alternatively, the through holes can 
be formed by connecting a plurality of line materials in a grid shape. 

25 

[0049] In the heat dissipation member formed in a plate shape, it is preferable that the minimum distance d (mm) 
between its surface that is opposed to the light conversion member and the inner wall surface of the flow path satisfies 
the following Equation. 

0.05 < d < (C/800) (Equation 1) 

30 where C is the thermal conductivity in W/mK of a plate-shaped member that composes the heat dissipation member. 

35 

40 

For example, in the case where the heat dissipation member is formed of oxygen-free copper, it is preferable that d 
(mm) is set within the following range. 

0.05 < d < 0.5 (Equation 2) 

Additionally, in the case where the heat dissipation member is formed of ceram·lcs, such as alumina and aluminum 
nitride, it is preferable that d (mm) is set within the following range. 

0.05 < d < 0.25 (Equation 3) 

If the value of d is lager than the upper limit, the thermal resistance of the heat dissipation member becomes too large. 
45 In this case, thermal interference between the light emitting elements adjacent to each other becomes remarkable. 

Accordingly, the light emitting elements cannot be mounted at high density. If the value of dis smaller than the lower 
limit, the plate-shaped member cannot be easily processed. 
[0050) (Support Member) 
The support member according to this embodiment refers to a member that is provided with the light emitting element 

50 mounted thereon and a conductive wire for supplying electric power to the light emitting element, and serves as a support 
member for supporting other components to achieve sufficient mechanical strength of the light emitting device. The 
supporting member can have various sizes in consideration of heat dissipation characteristics, the output of light emitting 
device and so on, and have various shapes in consideration of the shape of light emitting device. In addition, in oraer 
to control distribution of light, a reflector may be provided on a part of the support member. 

55 [0051] For example, the support member may have inclined walls that reflect light from the light emitting element in 
the direction where the light is observed. The inclined walls can be formed as inner walls of a tapered recessed portion 
and the inner walls are opposed to the light emitting element mounted in the recessed portion. In addition, a reflector 
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layer may be formed on the inclined walls for excellent reflection of the light from the light emitting element. In order to 
efficiently dissipate heat conducted from the light emitting element toward the heat dissipation member side, the support 
member preferably has high heat conductivity. Ceramics, copper, aluminum, and a phosphor bronze plate can be given 
to employ each ofthem alone as preferable examples of materials with high heat conductivity. In addition, it is preferably 

5 used with silver or palladium that is coated on its surface, or with metal plating such as silver and gold, solder plating or 
the like that is performed on its surface. 
(0052] (Semiconductor Light Emitting Element) 
The semiconductor light emitting element refers to a laser diode or light emitting diode that emits light of a wavelength 
capable of exciting the phosphor. The semiconductor light emitting element preferably has a light emitting layer that 

10 emits light of a particular wavelength capable of efficiently exciting the phosphor. 
[0053] Various semiconductors, such as BN, SiC, ZnSe, GaN, lnGaN, lnAIGaN, AIGaN, BAIGaN, and BlnAIGaN can 
be given as materials of the semiconductor light emitting element. Si, Zn, and so on, can be included in these elements 
as impurity elements and serve as the center of light emission. Particularly, a nitride semiconductor (e.g., a nitride 
semiconductor containing A and Ga, or a nitride semiconductor containing In and Ga, i.e., lnxAiyGa1_x-yN 0 :<:: x, 0 :<:: y, x 

15 + y s 1) can be given as a material of light emitting layer that can efficiently emit light with a short wavelength from the 
visible region to the ultraviolet region capable of efficiently exciting the phosphor. B can also be employed as a Ill group 
element in addition to the material. P or As can be substituted as a part of N of a V group element. Homo structure, 
heterostructure, or double-heterostructure with MIS junction, PIN junction, pn junction, or the like, can be employed as 
the structure of semiconductor. Various light-emission wavelengths can be selected depending on and mixed crystal 

20 ratios of semiconductor layer. The semiconductor layer can have a single- or multi-quantum-well structure provided with 
thin layer(s) for quantum effect. 
[0054] Any method known as a growth method of nitride semiconductor can be employed as a growth method of the 
aforementioned nitride semiconductor. For example, MOVPE (Metal-Organic Chemical Vapor Deposition), MOCVD 
(Metallorganic Chemical Vapor Deposition), HVPE (Hydride Chemical Vapor Deposition), MBE (molecular beam epitaxy 

25 method), and so on, can be given as examples, but tr-r. present invention is not limited to them. In particular, since 
MOCVD can provide excellent crystallinity, it is preferably employed. 
[0055] In the case where a nitride semiconductor is employed, a material, such as sapphire, spinel, SiC, Si, and ZnO, 
Is preferably employed as a substrate for semiconductor. In orderto form a nitride semiconductor with excellent crystallinity 
in quantity, it is preferable to employ a sapphire substrate. A semiconductor can be formed on the sapphire substrate 

30 by using MOCVD. A buffer layer of GaN, AIN, GaAIN, and so on, is formed on the sapphire substrate, and then a nitride 
semiconductor with pn junction is formed thereon. 
[0056] The following double-hetero structure can be given as an example of the light emitting element employing a 
nitride semiconductor with pn junction. In the double-heterostructure, a first contact layer formed of n-type gallium nitride, 
a first cladding layer formed of n-type aluminum-nitride gallium, an active layer formed of indium-gallium nitride, a second 

35 cladding layer formed of p-type aluminum-nitride gallium, and a second contact layer formed of p-type gallium nitride 
are successively laminated on the buffer layer. 
[0057] A nitride semiconductor has n-type conductivity in the state where an impurity is not doped. In the case where 
a desired n-type nitride semiconductor is formed to improve luminous efficiency or to achieve other purpose, it is preferable 
thatSi, Ge,Se, Te,C, or the like, is doped, if necessary. On the other hand, inthecasewhere ap-typenitridesemiconductor 

40 is formed, Zn, Mg, Be, Ca, Sr, Ba, or the like, which are p-type dopants, are doped. Even if a nitride compound semi
conductor is doped with a p-type dopant, this can hardly provide p-type conductivity. Accordingly, after a p-type dopant 
is doped, it is preferable to achieve low resistance by heating with a furnace, plasma irradiation, and so on. 
[0058] In order to widely provide a current supplied to the light emitting element over the whole area of the p-type 
semiconductor, a diffusion electrode is formed on the p-type semiconductor. In addition, p-si de and n-side pad electrodes 

45 that are connected to conductive members such as bumps or conductive wires are formed on the diffusion electrode 
and the n-type semiconductor, respectively. 
[0059] The p-si de and n-side pad electrodes of the semiconductor light emitting element are electrically connected to 
conductive members or heat dissipation members that are provided in an insulating member through the conductive 
wires. Alternatively, the semiconductor light emitting element is mounted in a flip chip mounting manner through solder 

50 or bump, and is electrically connected to the support member or the heat dissipation members. 
(0060] An electrode formation surface of the n"1tride semiconductor layer construction can be a light-outgo'~ng surface. 
Alternatively, a side of the substrate on which nitride semiconductor layers are laminated can be a light-outgoing surface. 
In the case where the side of the substrate on which nitride semiconductor layers are laminated can be a light-outgoing 
surface, a protection film is preferably formed except surfaces where the electrodes of the nitride semiconductor element 

55 are formed. In this case, the electrodes that are formed on the nitride semiconductor layer construction are connected 
to external terminals, and so on, through metallizing layers (bumps) in a facedown manner. In the case where the side 
of the substrate is a light-outgoing surface, light-outgoing efficiency is improved. 
[0061] The nitride semiconductor element according to the present invention may have a structure where a p-type 
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nitride semiconductor layer, an active layer, and an n-type nitride semiconductor layer are formed so as to sandwich a 
conductive layer and a p-electrode between the p-type nitride semiconductor layer and a supporting substrate, and an 
n-electrode was formed on the n-type nitride semiconductor layer. This nitride semiconductor element has an opposed 
electrode configuration where the p-electrode and n-electrode are opposed to each other so as to sandwich the nitride 

5 semiconductor layers. In the case of this nitride semiconductor element, then-electrode side is a light-outgoing surface. 
Since, in a nitride semiconductor (in particular, GaN group semiconductor), an n-type layer has low resistance, the size 
of n-electrode can be reduced. Since reduction of the size of n-electrode reduces an area where light is cut off, the light 
outgoing efficiency can be improved. 
(0062] Moreover, a semiconductor light emitting element according to another form is composed only of nitride sem-

10 iconductor layers, and has opposed electrodes that are formed on the upper and lower surfaces of the semiconductor 
layer construction. This type of semiconductor light emitting element with opposed electrodes is secured with a conductive 
adhesive agent such that one of the electrodes opposes the heat dissipation member according to this embodiment. 
The insulating member according to this embodiment is provided with the conductive member that is coated from a 
surface opposing the support member to a recessed portion thereof. Accordingly, the one of the electrodes of the light 

15 emitting element is electrically connected to the heat dissipation member, and the other electrode is connected to the 
aforementioned conductive member through a conductive wire. For example, silver paste, or a eutectic materia!, such 
as Au-Sn, and Ag-Sn, can be given as a material of the conductive adhesive agent. 
(0063) A formation method of this type of semiconductor light emitting element with opposed electrodes is now de
scribed. First, after n-type and p-type nitride semiconductor layers are laminated similarly to the aforementioned semi-

20 conductor element, an insulating film is formed on a p-electrode as a first electrode and the p-type nitride semiconductor 
layer except the p-electrode. On the other hand, a supporting substrate is prepared to be attached on this semiconductor 
layer construction. Specifically, Cu-W, Cu-Mo, AIN, Si, SiC, and so on, can be given as materials of the supporting 
substrate. A structure with an intimate-contact layer, a barrier layer and a eutectic layer is preferably employed for an 
attachment intertace. For example, metal layers, such as Ti-Pt-Au and Ti-Pt-AuSn are formed. These types of metal 

25 layers are alloyed, and compose a conductive layer in the following process. 
[0064] Subsequently, a surface of the supporting substrate where the metal layers is formed and a surface of the 
nitride semiconductor layer construction are opposed to each other, and heat is applied thereto while pressing them. 
Then, a different material substrate is removed by irradiation of an excimer laser from a different material substrate side, 
or grinding. After that, an outer periphery part is etched by RIE, or the like, to form the nitride semiconductor element, 

30 thus, the nitride semiconductor element with the outer periphery part being removed is obtained. In addition, asperities 
may be formed (dimple processing) on an exposed surface of the nitride semiconductor by Rl E, or the like, to improve 
light-outgoing efficiency. The cross-sectional shape of the asperities can be a mesa shape, an inverse mesa shape, and 
so on. The plan shape can be an island shape, a grid shape, a rectangular shape, a circular shape, polygonal shape, 
and so on. Finally, an n-electrode as a second electrode is formed on an exposed surface of the aforementioned nitride 

35 semiconductor layer construction. Ti/AI/Ni/Au, and W/AI/WPt/Au can be given as examples of a material of the electrode. 
[0065] (Light Conversion Member) 
A phosphor applicable to the present invention a material that absorbs a part of light from the light emitting element and 
emits luminescent radiation of a wavelength different from the absorbed light. Particularly, the phosphor employed in 
this embodiment is excited by at least light emitted from the semiconductor light emitting element, and emits luminescent 

40 radiation of a converted wavelength. The phosphor and a binding agent that binds this phosphor compose the l'lght 
conversion member. The binding agent can be composed of a transparent resin such as epoxy resin, or a transparent 
inorganic material produced from a silicone resin or metal alkoxide with high light-resistance as an original material by 
a sol-gel method, for example. The light conversion member can be applied on the heat dissipation member by various 
methods, such as screen printing, ink-jet application, potting, and mimeograph printing. In addition, the phosphor may 

45 be contained in a transparent heat dissipation member. The phosphor that can be contained in the light conversion 
member according to this embodiment is now described. 
[0066) <Aluminum Garnet Group Phosphor> 
The aluminum garnet group phosphor employed in this embodiment is a phosphor that contains AI, at least one element 
selected from the group consisting of Y, Lu, Sc, La, Gd, Tb, Eu, and Sm, and least one element selected from the group 

so consisting of Ga and In, and is activated by at least one element selected from the group consisting of rare earth elements. 
This aluminum garnet group phosphor is excited by visible light or ultraviolet rays emitted from an LED chip, and emits 
radiation. 
[0067] YAI03 :Ce, Y 3AI50 12:Ce, Y 4AI20 9 :Ce, (Y0 .8Gd0 .2bA150 12:Ce, Y 3 (A10 .8Ga0 .2 )50 12:Ce, Tb2.95Ce0 .05AI50 12, 

Y 2 .90Ce0.05 Tb0 .05AI50 12 , Y2.94Ce0.05Pr0 mA150 12, andY 2.90Ce0 05 Pr0 .05AI50 12 can be given as the example. Particu-
55 larly, in this embodiment, two kinds of yttrium aluminum oxide group phosphors (yttrium-aluminum-garnet phosphors 

(hereinafter, occasionally referred to as "YAG group phophors")) with different compositions that contain Y and are 
activated by Ce or Pr can be employed. Particularly, in use for high luminance and for a long time, it is preferable that 
(Re1_xSmxh(AI 1_yGay)50 12:Ce (where, 0 s; x s; 1, 0 s; y s; 1, and Re represents at least one element selected from the 
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group consisting of Y, Gd, and La), or the like, is employed. 
[0068] Since the phosphor of (Re1.xSmxh(AI 1 yGay)50 12:Ce has a garnet structure, it has heat, light, and moisture 
resistances, and its peak of excitation spectrum can be near 470 nm. In addition, the light emission peak is near 530nm, 
and it is possible to provide broad emission spectrum with foot extending to 720 nrn. 

s [0069) In the light emitting device according to present invention, two or more kinds of phosphors may be mixed. That 
is, as for the aforementioned YAG phosphor, the wavelength components of RGB can be increased by mixing two or 
more kinds of phosphors of (Re1_xSmxb(AI1_yGay)50 12:Ce with different AI, Ga, Y, La, and Gd, or different content of 
Sm. At present, light emitting elements have unevenness in their light-emission wavelengths. Accordingly, adjustment 
of mixture of two or more kinds of phosphors can achieve desired white range light, or the like. Specifically, adjusting 

10 the amount of phosphor with a different chromaticity point depending on the light-emission wavelength of light emitting 
element can provide light emission of arbitrary point on the chromaticity diagram on the line connected between the 
phosphor and the light emitting element. 
[0070] When blue group light emitted from the light emitting element using a nitride group compound semiconductor 
as a light emitting layer is mixed with green group light and red group light emitted from a phosphor with yellow body 

15 color for absorption of the blue light, it is possible to provide desired white range light-emission color display. In the light 
emitrrng device, in order to provide this color mixture, partkles or bulk. of the phosphor may be included in various res'1ns, 
such as epoxy resin, acrylic resin and silicone resin, or transparent inorganic substance such as silicon oxide and 
aluminum oxide. The resin or the substance includin the phosphor can be formed in a dot shape or a film shape to be 
thin to the extentthat light from the light emitting element passes depending on various applications. Arbitrary color tone 

2o such as electric bulbcolorincludingwhite can be provided by adjustingthe ratio between thephosphorandthetransparent 
inorganic substance, or by selecting the light-emission wavelength of light emitting element. 
[0071] In addition, when two or more kinds of phosphors are disposed in a certain order in the direction of light incident 
from the light emitting element, it is possible to provide a light emitting device capable of efficiently emitting light That 
is, for example, when layers are laminated on the light emitting element with a reflective member, it is possible to 

25 effectively use the reflected light; one layer is a color converti~.J member containing a phosphor capable of absorbing 
light in long wavelength side and emitting light with long wavelength, and other layer is a color converting member 
capable of absorbing light in wavelength side longer than that and emitting light with longer wavelength. 
[0072] In use of a YAG phosphor, even in the case where the phosphor is located to be in contact with or close to a 
light emitting element with irradiation illuminance (Ee) =not less than 0.1 W-cm-2 and not more than 1000 W-cm-2, it is 

30 possible to provide a light emitting device with effective and sufficient resistance. 
[0073) Since a YAG group phosphor that is activated by cerium and can emit luminescent radiation of green group 
light, used in this embodiment, has garnet structure, it has heat, light, and moisture resistance, and its peak of excitation 
spectrum can be near 420 nm to 470 nm. In addition, the light emission peak wavelength A.p is near 51 0 nm, and provides 
broad emission spectrum with foot extending to near 700 nm. On the other hand, since a YAG group phosphor, which 

35 is an yttrium aluminum oxide group phosphor activated by cerium and can emit luminescent radiation of red group light, 
used in this embodiment, also has garnet structure, it has heat, light, and moisture resistance, ana its peak of excitation 
spectrum can be near 420 nm to 470 nm. In addition, the light emission peak wavelength A.p is near 600 nm, and provides 
broad emission spectrum with foot extending to near 750 nm. 
[0074] In the composition of YAG group phosphor with garnet structure, substituting Ga for a part of AI shifts the 

40 emission spectrum toward the short wavelength side. Substituting Gd and/or La for a part of Yin the composition shifts 
the emission spectrum toward the long wavelength side. Thus, varying composition can continuously adjust the lumi
nescent color. Accordingly, the ideal condition of conversion into white range light emission by using blue group light 
emission of nitride semiconductor is provided by continuous variation of intensity in the long wavelength side by com
position ratio of Gd, and so on. When the substitution of Y is less than twenty percent, the green component increases 

45 and the red component reduces. On the other hand, when it is not less than eighty percent, the red component increases 
but luminance sharply reduces. In addition, similarly to the excitation absorption spectrum, in the composition of YAG 
group phosphor with garnet structure, substituting Ga for a part of AI shifts the excitation absorption spectrum toward 
the short wavelength side. Substituting Gd and/or La for a part of Yin the composition shifts the excitation absorption 
spectrum toward the long wavelength side. It is preferable that the peak wavelength of the excitation absorption spectrum 

50 of YAG group phosphor is in the short wavelength side relative to the peak wavelength of the emission spectrum of light 
emitting element. In this construction, when a current supplied to a light emitting element increases, the peak wavelength 
of the excitation absorption spectrum substantially agrees with the peak wavelength of the emission spectrum of light 
emitting element. Accordingly, it is possible to provide a light emitting device in which occurrence of chromaticity deviation 
is kept in check without reduction of excitation efficiency of phosphor. 

55 [0075] The aluminum garnet group phosphor can be produced as follows. First, as for the phosphor, an oxide or a 
compound, which easily becomes into an oxide at high temperature, is employed as a material of Y, Gd, Ce, La, AI, Sm, 
Pt, Tb, and Ga, thus, the material is obtained by sufficiently mixing them at the stoichiometric ratio. Alternatively, a mixed 
material is obtained by mixing a coprecipitated oxide with an aluminum oxide and a gallium oxide; the coprecipitated 
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oxide is obtained by burning a material obtained by coprecipitating solution, in which a rare earth element of Y, Gd, Ce, 
La, Sm, Pr, and Tb are dissolved in acid, with an oxalic acid at the stoichiometric ratio. After mixing the mixed material 
and an appropriate amount of fluoride such as ammonium fluoride as flux, inserting them in to a crucible, then burning 
them at temperature 1350°C to 1450°C in air for 2 hours to 5 hours, as a result, a burned material can be obtained. 

s Next, the burned material is crushed in water by a ball mill. Then washing, separating, drying it, finally sifting it through 
a sieve, the photo-luminescent phosphor can be obtained. Additionally, a method for producing a phosphor according 
to another embodiment includes two steps for burning. In a first burning step, mixture composed of mixed material, in 
which a material of phosphor is and flux is burned in the air or a weak reduci'lg atmosphere. In a second burning step, 
the mixture is burned in a reducing atmosphere. The weak reducing atmosphere refers to a reducing atmosphere with 

10 low effect including at least a necessary amount of oxygen to form a desired phosphor from a mixed material in the 
reaction process. The first burning process is pertormed inthisweak reducing atmosphere until desired structure formation 
of the phosphor is completed, thus, it is possible to prevent a phosphor from turning to black, and light-absorption 
efficiency from reducing. The reducing atmosphere in the second burning process refers to a reducing atmosphere with 
high effect stronger than the weak reducing atmosphere. In the case of two steps for burning as discussed above, a 

15 phosphor with high absorption efficiency of excitation wavelength is obtained. Accordingly, when a light emitting device 
is formed by using the phosphor formed as discussed above, the amount of phosphor necessary for obtaining desired 
color tone can be reduced. Therefore, it is possible to provide a light emitting device with high light-outgoing efficiency. 
[0076] Two or more kinds of aluminum garnet group phosphors activated by cerium with different compositions may 
be mixed or be independently located for use. In the case where the phosphors are independently located, it is preferable 

20 that they are located in the order from a light emitting element of a phosphor, which absorbs the light and emits luminescent 
radiation in the shorter wavelength side, and a phosphor, which absorbs the light and emits luminescent radiation in the 
wavelength side longer than that. This allows them to efficiently absorb the light and emits luminescent radiation. 
[0077] The combination of an aluminum garnet group phosphor, typically such as an yttrium-aluminum-garnet phosphor 
and a lutetium-aluminum-garnet group phosphor, and a phosphor capable of emitting luminescent radiation of red group 

25 light, particularly, a nitride phosphor, can be used as the phosphor used in this embodiment. These YAG group phosphor 
and nitride phosphor can be mixed and included in the light conversion member, or may be separately included in a 
plurality of layers which compose the light conversion member. Hereinafter, each phosphor will be described. 

30 

<Lutetium-Aluminum-Garnet Group hosphor> 

[0078] The lutetium-aluminum-garnet group phosphor is a phosphor represented the general formula (Lu1.8 _hRHMb):, 
(AI 1_cGa0 ) 50 12 (where R represents at least one element of rare earth elements necessary to include Ce; M is at least 
one element selected the group consisting of Sc, Y, La and Ga; and 0.0001 5 a 5 0.5, o 5 b 5 0.5, 0.0001 5 a+ b <1, 0 
5 c 5 0.8). For example, the lutetium-aluminum-garnet group phosphor can be phosphors represented by the composition 

35 formulas (Lu0 _99Ce0_01 hAI50 12, (Lu0 _90Ce0_10)3AI50 12, and (Lu0 _99Ce0_01 )3 (A10_bGa0_b),012. 

[0079) The lutetium-aluminum-garnet group phosphor (hereinafter, occasionally referred to as a "LAG group phos
phor") can be produced as follows. A lutetium compound, a compound of rare earth element R, a compound of rare 
earth element M, an aluminum compound, and a gallium compound are used as phosphor materials. The compounds 
are measured so as to satisfy the ratio of the aforementioned general formula, respectively. Subsequently, these phosphor 

40 materials are mixed, or mixed additionally with a flux to obtain a material mixture. This material mixture is filled in a 
crucible, and is burned at a temperature 11 00 to 1650°C in a reducing atmosphere. After cooled, it is dispersed, thus, 
the phosphor according to the present invention represented by the aforementioned general formula is obtained. 
[0080] An oxide or a compound such as carbonate and hydroxide, which becomes into an oxide by thermal decom
position, is preferably used as a phosphor material. A coprecipitated material, which contains all of, or some of metallic 

4.'i elements composing the phosphor, can be used as a phosphor material. For example, the coprecipitated material can 
be obtained by adding an aqueous solution of alkali, carbonate, or the like, to an aqueous solution containing these 
elements, but it may be used after drying or thermal decomposition. Fluoride, borate, or the like, is preferably used as 
the flux. It is added within the range 0:01 to 1.0 by weight relative to 100 of the phosphor material by weight. It is preferable 
that the burning is performed in a reducing atmosphere where cerium as an activation agent is not oxidized. It is more 

so preferable that the burning is pertormed in a mixed-gas atmosphere of hydrogen and nitrogen with a hydrogen concen
tration of not more than 3.0% byvotume; It is preferable that the burning is performed at a temperature of 1200 to 1600"C 
to obtain a phosphor with a target center particle size. A temperature of 1300 to 1500°C is more preferable. 
[0081] In the aforementioned general formula, R is an activation agent, and is at least one element of rare earth 
elements necessary to include Ce. Specifically, the rare earth elements are Ce, La. Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, 

55 Tm, Yb, and Lr. R can includes only Ce, but, may includes Ce and at least one element of rare earth elements other 
than Ce. The reason is that the rare earth elements other than Ce serve as coactivation agents. R preferably includes 
not less than 70 mol% of Ce relative to the total amount of R. The value a (the amount of R) is preferably 0.0001 5 a 5 

0.5. If the value a is less than 0.0001, the luminance decreases. On the other hand, the value a is more than 0.5, the 
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luminance decreases due to concentration quenching. It is more preferable 0.001 c; as 0.4, and most preferably 0.005 
<;a<; 0.2. The value b (the amount of M) is preferably 0 < b < 0.5, more preferably 0 < b < 0.4, and most preferably 0 < 
b <; 0.3. For example, in the case M is Y, if the value b is more than 0.5, the luminance decreases in long wavelength 
ultraviolet rays to short wavelength visible light, particularly in 360 to 410 nm. The value c (the amount of Ga) is preferably 

5 0 <; c <; 0.8, more preferably 0 <; c s 0.5, and most preferably 0 < c <; 0.3. If the value cis more than, the light-emission 
wavelength shifts toward short wavelength side, and the luminance decreases. 
[0082] It is preferable that the center particle size of LAG group phosphor is within a range 1 to 1 00 ,_.,m, more preferably 
within a range 5 to 50 ,_.,m, and most preferably within a range 5 to 15 ,_.,m. A phosphor with center particle size of less 
than 1 ,_.,m tends to form aggregate. The phosphor with the particle size within a range 5 to 10 ,_.,m has a high light 

to absorption coefficient, and a high conversion efficiency, and aids formation of the light conversion member. The phosphor 
having the particle size with excellent optical features is contained, thus, the mass-producibility of light emitting device 
is improved. It is preferable that the content of the phosphor with the above center particle size is high. It is preferable 
that its content is 20 to 50%. Employing the phosphor with less variation of the particle size can further reduce variation 
of the color. Accordingly, the light emitting device with an excellent color tone can be provided. 

15 [0083) Since the lutetium-aluminum-garnet group phosphor is efficiently excited by ultraviolet rays or visible light of a 
wavelength range between 300 nm and 550 nm and emits luminescent radiation, it can be effectively used as the 
phosphor contained in the light conversion member. In addition, in the case 
where two or more kinds of LAG group phosphors with different composition formulas are employed, or the LAG group 
phosphor is employed together with other kind of phosphor, the color of light emission of the light emitt'rng device can 

2o be varied. A conventional light emitting device mixes blue range light emitted by a semiconductor light emitting element 
with yellow range luminescent radiation by a phosphor that absorbs the emitted light, and emits whitish mixed light. 
Accordingly, since light from the light emitting element partially passes for utilization, this type of apparatuses has 
advantages that can simplify its structure and easily improves its output. On the other hand, since the above light emitting 
device emits light consisting of mixed two colors, its color rendering is not sufficient. Therefore, improvement is required. 

25 The light emitting device that emits white range mixed light by employing the LAG group phosphor can improvr ,;olor 
rendering as compared with such a conventional light emitting device. Additionally, since the LAG group phosphor has 
excellent temperature characteristics as compared with the YAG group phosphor, it is possible to provide a light emitting 
device that less deteriorates and has less color difference. 
[0084] <Nitride Group Phosphor> 

3D The phosphor used in the present invention can be a nitride group phosphor that contains N, at least one element 
selected from the group consisting of Be, Mg, Ca, Sr, Ba and Zn, and at least one element selected from the group 
consisting of C, Si, Ge, Sn, Ti, Zr and Hf, and is activated by at least one element selected from the group consisting 
rare-earth elements. In the present invention, the nitride group phosphor refers to a phosphor that absorbs visible light 
and ultraviolet rays emitted from an LED chip, and luminescent radiation by the YAG group phosphor, and thus is excited 

35 and emits luminescent radiation. For example, the following examples can be given: Sr2Si5N8:Eu, Pr; Ba2Si5N8: Eu, Pr; 
Mg?Si5N8 :Eu, Pr; Zn?Si5 N8 :Eu, Pr; SrSi7N10:Eu, Pr; BaSi7 N10:Eu, Ce; MgSi7N10:Eu, Ce; ZnSi7N10:Eu, Ce; Sr2 Ge5N8 : 

Eu, Ce; Ba2Ge5 N8 :Eu, Pr; Mg2Ge5 N8 :Eu, Pr; Zn2Ge5N8 :Eu, Pr: SrGe7N10:Eu, Ce; BaGe7 N10:Eu, Pr; MgGe7 N10:Eu, 
Pr; ZnGe7 N10:Eu, Ce; Sr1_8Ca0 _2Si5 N8 :Eu, Pr; Ba1_8Ca0_2Si5N8 :Eu, Ce; Mg1_8Ca0 _2Si5N8 :Eu, Pr; Zn 1.8Ca0_2Si5 N8 :Eu, 
Ce; Sr0_8Ca0_2Si7N10:Eu, La; Ba0 _8Ca0 _2Si7 N10:Eu, La; Mg0 _8Ca0_2Si7 N10:Eu, Nd; Zn0.8 Ca0_2Si7N10:Eu, Nd; 

40 Sr0 .8Ca0_2Ge7N10: Eu, Tb; Ba0_8Ca0 _2Ge7N10: Eu, Tb; Mg0_8Ca0 _2Ge7N10: Eu, Pr; Zn0 _8Ca0_2Ge7 N10: Eu, Pr; 
Sr0 _8Ca0_2Si6GeN10:Eu, Pr; Ba0_8Ca0_2Si6GeN10:Eu, Pr; Mg0_8Ca0 _2Si6GeN 10:Eu, Y; Zn0_8Ca0_2Si6GeN 10:Eu, Y; 
Sr2Si5N8 :Pr; Ba2Si5N8 :Pr; Sr2Si5N8 :Tb; BaGe7N10:Ce; orthe like. However, the present invention is not limited to these 
examples. It is preferable that at least one element selected from the group consisting-of Y, La, Ce, Pr, Nd, Gd, Tb, Dy, 
Ho, Er, and Lu is included as the rare earth element contained in the nitride phosphor. But, R, Sc, Sm, Tm, or Yb may 

45 be included. These rare-earth elements are mixed in the material as single substance, oxide, imide, amide, or other 
states. When Mn is employed, the particle size can be large. Accordingly, it is possible to improve the luminance. 
[0085) Particularly, this phosphor can be Mn-added Sr-Ca-Si-N:Eu; Ca-Si-N:Eu; Sr-Si-N:Eu; Sr-Ca-Si-0-N:Eu; Ca
Si-0-N:Eu; and Sr-Si-0-N: Eu group silicon nitride. The basic component elements of this phosphor is represented by 

general formulas LxSivN(213x+4;3v):Eu or LxSiyOzN(2;3x+4;3y_213z):Eu (where L represents Sr, Ca, or Sr and Ca). It is 
50 preferable that X andY in the general formulas are X~2, Y=5, or X=1, Y=7, however, arbitrary values can be used. As 

concrete basic component elements•, it is preferable that fluorescent materials represented in Mn-added 
(SrxCa1_x)?Si5N8 :Eu; Sr?Si5 N8 :Eu; Ca2Si5 N8 :Eu; SrxCa1_xSi7 N10:Eu; SrSi7 N10:Eu; and CaSi7 N10:Eu are employed. 
Here, the fluorescent material may include at least one element selected from the group consisting of Mg, Sr, Ca, Ba, 
Zn, B, AI, Cu, Mn, Cr, and Ni.L is any element of Sr, Ca, Sr, and Ca. The composition ratio of Sr and Ca can be varied, 

55 if desired. Employing Si in composition of the fluorescent material can provide the low cost fluorescent material with 
preferable crystallinity. 
[0086) In this phosphor, Eu2+ is used as an activation agent for an alkaline-earth-metal group silicon nitride as a base 
material. Added Mn accelerates diffusion of Eu21 , and improves light-emitting efficiency such as light-emission luminance, 
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energy efficiency, or quantum efficiency.Mn is included in the material, or is added in the process as Mn alone or Mn 
compounds, then is burned with the matehal. 
[0087] The phosphor contains at least one element selected from the group consisting of Mg, Ga, In, Li, Na, K, Re, 
Mo, Fe, Sr, Ca, Ba, Zn, B, AI, Cu, Mn, Cr, 0, and Ni in the basic component elements, or together with the basic 

5 component elements. These elements have the effect increasing the particle size, or improve light-emitting luminance. 
In addition, B, AI, Mg, Cr, and Ni have the effect reducing persistence. 
[0088] This type pf nitride group phosphor absorbs a part of light emitted by the light emitting element, and emits 
luminescent radiation of a range between yellow and red. The nitride group phosphor is used together with the VAG 
group phosphor, thus, light emitted by the light emitting element is mixed with luminescent radiation of a range between 

10 yellow and red by the nitride group phosphor. Accordingly, a light emitting device that emits warm white range mixed 
light is provided. It is preferable that the aluminum garnet group phosphor is contained additionally to the nitride phosphor 
if other phosphor is added thereto. Including the aluminum garnet group phosphor can adjust desired chromaticity. For 
example, the yttrium aluminum oxide phosphor material activated with cerium can absorb a part of light from the light 
emitting element, and emit luminescent radiation of yellow range. In this case, white range light can be radiated by mixing 

15 light emitted by the light emitting element, and yellow light of the yttrium aluminum oxide phosphor material. Accordingly, 
in the case where the yttrium aluminum oxide phosphor material is mixed with a phosphor that emits red luminescent 
radiation in the transparent light conversion member, the mixed luminescent radiation and blue light emitted by the light 
emitting element or blue light converted by a phosphor are combined, thus, it is possible to a light emitting device that 
emit white range light. Particularly, it is preferable that a white nange light emitting device that has the chromaticity is 

2o located on the blackbody line in the chromaticity diagram. In order to provide a light emitting device with a desired color 
tempenature, the amounts of the yttrium aluminum oxide phosphor material and the phosphor that emits red luminescent 
radiation can be changed if necessary. Particularly, this light emitting device that white range mixed light is aimed at 
improving tne special color rendering index R9_ In a conventional white range light emitting device that is composed of 
the combination of a blue tight emitting element and an yttrium aluminum oxide phosphor material activated by cerium, 

25 the specialoolor rendering index R9 is nearly zero in the periphery of the color-temperature Tcp = 4600 K, and the 
reddish component is insufficient. Accordingly, there was a problem to be solved that the special color rendering index 
R9 was improved. On the other hand, in the present invention, the phosphor that emits red luminescent radiation is used 
together with the yttrium aluminum oxide phosphor material, thus, the special color rendering index R9 can be increased 
to about 40 in the periphery of the color-temperature Tcp = 4600 K. 

3D [0089] A processforproducing the phosphor ((SrxCa1.x)2SibN8 :Eu) according to the present invention is now described 
as follows. However, the present invention is not limited to this process. The aforementioned phosphor contains Mn, and 0. 
[0090] Although it is preferable to use materials of Sr and Ca as a single material, compounds, such as an imido 
compound and an amide compound, can be used. The materials of Sr and Ca may contain B, AI, Cu, Mg, Mn, MnO, 
Mn20 3 , Al20 3 , and so on. The materials of Srand Ca are pulverized in an argon atmosphere in a glove box. It is preferable 

35 that Sr and Ca obtained by pulverization have the average particle size of a range between 0.1 1-Lm and 15 f-Lm, but they 
are not limited to this range. In order to further improve a mixture state, at least one of metal Ca, metal Sr, and metal 
Eu may be alloyed. After nitiriding and pulver'1zation, it can be used as a material. 
[0091] Although it is preferable to use the material of Si as a single material, compounds, such as a nitride compound, 
an imido compound and an amide compound, can be used. Si3N4 , Si(NH 2h, Mg2Si, and so on, can be given as the 

40 examples. It is preferable that the purity of the material of Sr is 3N or more, but the martial may contain a compound 
such as Al20 3 , Mg, metal boride (Co3B, Ni3B, and CrB), manganese oxide, H3B03 , 820 3 , Cu20, and CuO. Si is pulverized 
in an argon atmosphere or nitrogen atmosphere, in a glove box, similarly to the materials of Sr and Ca. It is preferable 
that the average particle size of Si compound is about 0.1 1-Lm to 15 1-Lm. 
[0092] Subsequently, Sr and Ca are nitrided in a nitrogen atmosphere. As for Sr and Ca, they may be mixed and 

45 nitrided, or they may be nitrided separately. Thus, nitrides of Sr and Ca can be obtained. In addition, the material Si is 
nitrided in a nitrogen atmosphere. Thus, silicon nitride can be obtained. 
[0093] The nitride of Sr, Ca, or Sr-Ca is pulverized. The nitride of Sr and Ca, or Sr-Ca nitride is pulverized in an argon 
atmosphere or a nitrogen atmosphere, in'a glove box. The nitride of Si is pulverized similarly. In addition, the compound 
of Eu, Eu20 3 is also pulverized similarly. T~1e europium oxide is employed as the compound of Eu, however metal 

50 europium, an europium nitride, or the like, can be employed. Additionally, an imide compound, an amide compound, or 
the like, can be employed as the matericll of z. It is preferable that the europium oxide, has high purity. However, a 
europium oxide available on the market·also can be employed. It is preferable the nitride of alkaline earth metal, the 
silicon nitride, and the europium oxide have the average article size about 0.1 11-m to 15 11-m. after pulverization. 
[0094] The above materials may contain at least one element selected the group consisting of Mg, Sr, Ca, Ba, Zn, B. 

55 AI, Cu, Mn, Cr, 0, and Ni. In addition, an adjusted content of the above element such as Mg, Zn, and B may be mixed 
in the following processes. These elements can be added as single materials to the material, but they are normally 
added in a compound form. H3803 , Cu?03 , MgCI2 , MgO-CaO, Al20 3 , metal boride (CrB, Mg3B2 , AIB2 , and MnB), 8 20 3 , 

Cu20, and CuO can be given as examples of the this type of compound. 
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[0095] After the above pulverization, the nitride of Sr, Ca, and Sr-Cr, the nitride of Si, and the compound of Eu, Eu20 3 
are mixed, and then Mn is added thereto. Since the mixture of them tends to be oxidized, they are mixed in an Ar 
atmosphere or a nitrogen atmosphere in a glove box. 
(0096] Finally, the mixture of the nitride of Sr, Ca, and Sr-Cr, the nitride of Si, and the compound of Eu·, Eu20 3 is 

5 burned in an ammonia atmosphere. Burning them can provide the phosphor represented by the formula (SrxCa1_xhSi 5N8 : 

Eu with Mn added thereto. In addition, the composition ratio of materials can be changed so as to obtain composition 
of a target phosphor. 
[0097] A tubular furnace, a small furnace, a high-frequency furnace, a metal furnace, and so on, can be used for 
burning. The burning is performed at burning temperature in the range 1200 to 1700°C, however it is preferable that the 

to burning temperature is 1400 to 1700°C. It is preferable to use single-stage burning where burning is performed while 
gradually increasing the temperature from 1200 to 1500°C for several hours. However, two-stage burning (multi-stage 
burning) may be used. In the two-stage burning, burning in a first stage is performed from 800 to 1 000°C, and burning 
in a second stage is performed while gradually increasing the temperature from 1200 to 1500"C. It is preferable that the 
materials of the phosphor are burned in a crucible or a boat of boron nitride (BN) material. Instead of the crucible of a 

15 boron nitride material, a crucible of alumina (AI20 3) also can be used. 
[0098] The target phosphor can be obtained by the aforementioned producing method. In the embodiment of the 
present invention, the nitride group phosphor is particularly used as the phosphorthat emits reddish luminescent radiation. 
However, in this embodiment of the present invention, the light-emittin apparatus can have the above YAG group 
phosphor and the phosphor capable emitting red range luminescent radiation. This type of phosphor capable of emitting 

2o red group luminescent radiation is a phosphor that is excited by the light with a wavelength 400 to 600 nm and emits 
luminescent radiation. For example, Y20 2S:Eu, La20 2S:Eu, CaS:Eu, SrS:Eu, ZnS:Mn, ZnCdS:Ag, AI, ZnCdS:Cu, AI, 
and so on, can be given as examples of the phosphor. Using the phosphor capable of emitting red range luminescent 
radiation together with the YAG group phosphor can improve the color rendering of light emitting device. 
[0099] As for the aluminum garnet group phosphor, and the phosphor capable of emitting luminescent radiation of 

25 red group light, typically such as a nitride group phosphor, that are formed as mentioned above, a !ight conversior 
member consisting of one layer in the periphery of the light emitting element may includes two or more kinds of the 
phosphors, or a light conversion member consisting of two layers may include one or two kind(s) in each layer. In this 
construction, mixed light can be obtained by color mixture of light from different kinds of phosphors. In this case, in order 
to provide more preferable color mixture of light emitted from each phosphor material, and to reduce color unevenness, 

30 it is preferable that the respective average particle sizes and shapes of phosphors are similar. In consideration that the 
nitride group phosphor absorbs a part of light with a wavelength converted by the YAG phosphor, the light conversion 
member is preferably formed such that the nitride group phosphor is located in a position closer to the light emitting 
element relative to the YAG phosphor. In this construction, the nitride group phosphor does not absorb a part of light 
with a wavelength converted by the YAG phosphor. Accordingly, it is possible to improve the color rendering of mixed 

35 light as compared with the case where the YAG group phosphor and the nitride group phosphor are mixed and contained. 
(0100] <Oxynitride Group Phosphor> 
An oxynitride phosphor represented by the following general formula can be contained additionally to the aforementioned 
phosphor materials if other phosphor is added to the phosphor material according to the present invention. LxMy

OzN((213x+(413)y-(213)z):R 
40 where L represents at least one element selected from the group consisting of Be, Mg, Ca, Sr, Ba and Zn, and M 

represents at least one element selected from the group consisting of C, Si, Ge, Sn, Ti, Zr and Hf. In addition, N is 
nitrogen, 0 is oxygen, and R is a rare earth element. x, y and z satisfy the following values. 
x = 2, 4.5 s y s 6 and 0.01 s z s 1.5, 
or x = 1, 6.5 s y <; 7_5 and 0.01 <; z s 1.5, 

45 orx= 1, 1.5SyS2.5 and 1.5s:zs:2.5 
A producing method of the oxynitride phosphor is now described. However, needless to say, the present invention is 
not limited to this producing method. First, nitride of L, nitride and oxide of M, and oxide of rare earth element are mixed 
as a material so as to achieve a prescribed composition ratio. The composition ratio of materials can be changed so as 
to obtain composition of a target phosphor. 

50 (0101] Subsequently, the aforementioned material of mixture is placed in a crucible, and is burned. A tubular furnace, 
a small furnace, a high-frequency furnace, a metal furrace, and so on, car be used for burning. The burning is performed 
at burning temperature in the range 1200 to 1700°C, however it is preferable that the burning temperature is 1400 to 
1700°C. However, the burning temperature is not limited to these ranges. It is preferable that the materials of the phosphor 
are burned in a crucible or a boat of boron nitride (BN) material. Instead of the crucible of a boron nitride material, a 

55 crucible of alumina (AI20 3) also can be used. In addition, the burning is performed preferably in a reducing atmosphere. 
A nitrogen atmosphere, a nitrogen-hydrogen atmosphere, an ammonia atmosphere, and an inert gas atmosphere such 
as argon can be given as examples of the reducing atmosphere. The target oxynitride phosphor can be obtained by the 
aforementioned producing method. 
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[0102] <Alkaline-Earth Metal Silicate Phosphor> 
The light emitting device according to this embodiment can include an alkaline-earth metal silicate phosphor activated 
by europium as a phosphor that absorbs a part of light emitted by the light emitting element and emits luminescent 
radiation of wavelength different from the absorbed light. In the case where the light emitting device includes the alkaline-

5 earth metal silicate phosphor, the light emitting device can emit warm mixed light by using light of the blue range as 
excitation light. It is preferable that the alkaline-earth metal silicate phosphor is an alkaline-earth metal orthosilicate 
phosphor represented by the following general fonmula. 
(2-x-y)SrO.x(Ba, Ca)0·(1-a-b-c-d)Si02 · 

aP20 5bAI20 3cB20 3dGe02:yEu2+ (where 0 < x < 1.6, 0.005 < y < 0.5, and 0 <a, b, c and d < 0.5) 
10 (2 - x- y)BaO·x(Sr, Ca)0·(1 -a-b-c- d)Si02 · 

aP20 5bAI20 3cB20 3dGe02:yEu2+ (where 0.01 < x < 1.6, 0.005 < y < 0.5, and 0 <a, b, c and d < 0.5) 
In this case, it is preferable that at least one of the values a, b, c and dis more than 0.01. 
[0103] The light emitting device according to the present invention can include an alkaline-earth metal aluminate 
phosphor activated by europium and/or manganese, Y(V, P, Si)04 :Eu, and an alkaline-earth metal-magnesium-disilicate 

15 phosphor represented by the following formula as a phosphor of alkali-earth metal salt phosphor in addition to the 
aforementioned alkaline-earth metal silicate phosphor. 
Me(3- x- y)MgSi20 3 :xEu, yMn (where 0.005 < x < 0.5, 0.005 < y < 0.5, and Me represents Ba and/or Sr andfor Ca). 
[0104] A producing method of the phosphor of alkaliJ1e-earth metal silicate phosphor according to this embodiment is 
now described. 

2o [01 05] In production of the alkaline-earth metal silicate phosphor, depending on a selected composition, stoichiometric 
amounts of alkaline-earth metal carbonate, silicon dioxide and europium oxide are tightly mixed, and they are converted 
into a desired phosphor at temperatures of 11 oooc and 1400"C in a reducing atmosphere by solid reaction typically 
used in production of a phosphor. In this case, less than 0.2 mol of ammonium chloride or other chloride is preferably 
added. In addition, genmanium, boron, aluminum, and phosphorus can be substituted for a part of silicon, or manganese 

25 can be substituted for a part of europium, if necessary. 
[0106] The aforementioned phosohors, that is, one or combination of an alkaline-earth metal aluminate phosphor 
activated by europium and/or manganese, Y(V, P, Si)04 :Eu, and Y 20 2S:Eu3 • can achieve light-emission color of a 
desired color temperature and high color reproduction characteristics. 
[0107] <Other Phosphor> 

30 In this embodiment, a phosphor that is excite by light from ultraviolet to visible range and emits luminescent radiation 
can be used. Specifically, the following phosphors can be given as examples of the phosphor. 

(1) an alkaline-earth halogen apatite phosphor activated by Eu, Mn, or Eu and Mn, for example, Ms(P04b(CI, Br): 
Eu (where M represents at least one element selected from the group consisting of Sr, Ca, Ba, and Mg), and Ca10 

35 (P04 )6CIBr:Mn, Eu, and so on 
(2) an alkaline-earth metal aluminate phosphor activated by Eu, Mn, or Eu and Mn, for example, BaMg2AI 160?7 :Eu; 
BaMg2AI160 2y:Eu, Mn; Sr4AI 140 25 :Eu; SrAI20 4 :Eu; CaA120 4 :Eu; BaMgA1100 1iEu; BaMgAI 100 17:Eu, Mn; and so on 
(3) an rare-earth oxide sutfide activated by Eu, for example, La20 2S:Eu, Y20 2S:Eu, Gd20 2S:Eu, and so on 
(4) (Zn, Cd)S:Cu; Zn2Ge04 :Mn; 3.5Mg0·0.5MgF2 .Ge02:Mn; Mg6As20 11 :Mn; (Mg, Ca, Sr, Ba)Ga2S4 :Eu; Ca10 

40 (P04 )6 FCI:Sb, Mn 

[0108] (Diffusion Agent) 
The light conversion member according to this embodiment may contain a diffusion agent in addition to the aforementioned 
phosphor material. Furthermore, a transparent dissipation member or a later-described transparent member 303 may 

45 contain a diffusion agent. Specifically, barium titanate, titanium oxide, aluminum oxide, silicon oxide, and mixture of them 
can be preferably used as the diffusion agents. In this case, it is possible to provide a light emitting device with excellent 
characteristics of directivity. 
[0109] In this specification, the diffusion agent refers to a material that has a center particle size not less than 1 nm 
to less than 5 IJ,m. The diffusion agent of not less than 1 nm to less than 5 /Lm scatters light from the phosphor material, 

50 and thus suppresses color unevenness that tends to appear in the case where a phosphor material with a large particle 
size. For this reason, this type of diffusion agent is preferably used. A diffusion agent of not less than 1 nm to less than 
1 ,..,m has a small interference effect on the wavelength of light from the light emitting element, but hand can increase 
viscosity of resin without reduction of luminous intensity. Accordingly, in the case where resin containing the phosphor 
material and so on is dropped on a target location to fonm the light conversion member, the phosphor material can be 

55 uniformly dispersed in the resin within a syringe, and kept in this state. Therefore, even in the case where a phosphor 
material with a large particle size that is relatively difficult for handling, it is possible to produce the light conversion 
member at high yield. As mentioned above, diffusion agents has different effects depending on their particle size range, 
thus, diffusion agents are used by selecting or combining them depending on the purpose of use. 
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[0110] (Filler) 
The light conversion member according to this embodiment may contain filler in addition to the phosphor material. 
Furthermore, the transparent dissipation member or the transparent member 303 may contain filler. In this case, it is 
possible to improve thermal shock resistance and heat dissipation characteristics of the members. 

5 [0111] In this specification, specifically, the filler is formed of a material similar to the diffusion agent, but has a center 
particle size dissimilar to the diffusion agent. The filler refers to a material that has a center particle size not less than 5 
1-1m to not more than 100 1-1m. 1'1 the case where a transparent res'n that is a material of the light conversion member 
contains the filler with a particle size of this range, not only chromaticity unevenness of the light emitting device is 
improved by light dispersion, but also heat conductivity characteristics and thermal shock resistance of the transparent 

10 resin are improved. Accordingly, in the case where the light conversion member contains the filler in addition to the 
phosphor material, it is possible to improve heat dissipation characteristics of the light conversion member. Additionally, 
the transparent resin can be adjusted so as to have constant flowability for a long time, and the light conversion member 
can be formed in a desired location. Accordingly, it is possible to mass-produce the light emitting device at high yield. 
It is preferable that mixture ratio of the phosphor material, the filler, and resin as the binding agent is suitably adjusted 

15 to improve thermal shock resistance and heat dissipation characteristics of the light conversion member. 
[0112] The filler preferably has a particle size and/or a shape similar to the phosphor material. In this specification, 
the similar particle size refers to a center particle with difference of less than 20% between particles. The similar shape 
refers a shape having a degree of circularity ((a degree of circularity)= (the perimeter of a perfect circle that has an area 
equal to a projected area of a particle) divided by (the perimeter of a projected shape of the particle)) representing a 

20 degree of similarity to a pertect circle with difference of less than 20% between particles. In the case where the filler is 
used, the filler interacts with the phosphor material, thus, it is possible to disperse the phosphor material well in resin 
and to suppress color unevenness. 
For example, the phosphor material and the filler can have a center particle of 15 1-1m to 50 1-1m, preferably 20 f.Lm to 50 
1-1m. This adjustment of particle size can space particles at preferable interval between them. Accordingly, light-outgoing 

25 paths can be adequately provided. Therefore, it is possible to suppress reduction of luminous intensity due to mixture 
of filler, and to improve directivity characteristics. 
[0113] SECOND EMBODIMENT 
A light emitting device according to a second embodiment has a heat dissipation member having a flow path of a 
refrigerant 'ncludes a first heat dissipation member that has a first flow path in a side where the light emitting element 

30 is mounted, and a second heat dissipation member that has a second flow path in a side where light from the light 
emitting element is incident. The second heat dissipation member includes the light conversion member, in the con
struction of the light emitting device according to the first embodiment. That is, the light emitting device according to the 
present invention comprises a water-cooling heat dissipation memberthatsuppress heat conducted from the light emitting 
device, and the light conversion member containing the phosphor that is provided thereon. Accordingly, since self-heat 

35 generation of the phosphor can be suppressed, and deterioration of the phosphor can be prevented, the output of light 
emitting device does not deteriorate. Therefore, high power light, for example white group light, can be emitted. The 
other construction is similar to the first embodiment. 
[0114] Specifically, the light emitting device according to this embodiment has the first heat dissipation member that 
aids heat dissipation from the light emitting element, and the second heat dissipation member that aids heat dissipation 

40 from the light conversion member. The light conversion member is provided in a region where light from the light emitting 
element is incident in the second heat dissipation member. The second heat dissipation member has the second flow 
path in a side where the light conversion member that is provided. The second flow path includes the refrigerant that 
aids heat dissipation from the light conversion member. Accordingly, self-heat generation of the phosphor that is exposed 
to high power and high energy excitation light can be suppressed. The first heat dissipation member has a flow path of 

45 the refrigerant similarly to the second heat dissipation member whereby aiding heat dissipation from the light emitting 
element that emits high power light. Accordingly, heat dissipation characteristics are improved in terms of the whole light 
emitting device. Therefore it is possible to provide a light emitting device that radiates high power light. 
[0115] In addition, the flow path in the heat dissipation member according to this embodiment preferably includes a 
third flow path that connects the first flow path to the second flow path. The light emitting device has a pair of inlet and 

so outlet commonly for first and second flow paths, thus, the light emitting element and the light conversion member can 
bt:: cooled by a single system. Accordingly, the light emitting dev'1ce can be small as compared with the case where a 
light emitting element and a light conversion member are cooled by separated systems. In addition, it is possible to 
simplify a cooling mechanism of the light emitting device. 
[0116] The light emitting device according to this embodiment has the first heat dissipation member that has the first 

55 flow path of the refrigerant in a side where the light emitting element is mounted, an electrically insulating member, a 
supporting substrate, and the second heat dissipation member that has the second flow path of the refrigerant in a side 
where the light conversion member is provided, which are at least laminated. In this construction, it is possib:e to easily 
provide the light emitting device according to the present invention. 
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[0117] The inlet or the outlet is formed in the heat dissipation member. Trle insulating member and the supporting 
substrate have a through hole that partially forms the third flow path. Accordingly, the refrigerant liquid can be admitted 
to and ejected from a side where the light emitting device is mounted. Therefore, a device for supplying the refrigerant 
to the light emitting device, or the like, does not affect optical characteristics of the light emitting device. 

s [0118] A conductive member that contains at least one element selected the group consisting of Au, Ag, and AI is 
coated on at least one of main surfaces of the insulating member. In addition, one electrode of the light emitting element 
is electrically connected to the conductive member that is coated on the at least one of main surfaces of the insulating 
member via a conductive wire and the conductive member, another electrode is electrically connected to the first heat 
dissipation member. That is, the supporting substrate and the first heat dissipation member have polarities different from 

10 each other. A pair of positive and negaf1ve electrodes of the light emitting element are electrically connected to the 
supporting substrate and the first heat dissipation member. In this construction, it is possible to easily supply electric 
power to the light emitting element The components according to this embodiment will be described. 
[0119] The components of the light emitting device according to the second embodiment are now described. (Heat 
Dissipation Member) 

1s The heat dissipation member in the light emitting device according to this embodiment has at least the first heat dissipation 
member that has the first flow path in a side where the light emitting element is mounted, and the second heat dissipation 
member that has the second flow path in a side where light from the light emitting element is incident The light emitting 
element according to this embodiment is mounted on the first heat dissipation portion. However, needless to say, the 
present invention is not limited to this arrangement. For example, other member with high heat conductivity, specifically 

20 a submount where the light emitting element is mounted in a flip chip mounting manner may be provided between the 
light emitting element and the first heat dissipation member as an auxiliary element. Hereinafter, the first heat dissipation 
member and the second heat dissipation member are described in more detail. 
[0120] The first heat dissipation member according to this embodiment refers to a member that has the flow path for 
cooling the light emitting element, is provided with the light emitting element directly or through a conductive adhesive 

2s agent thereon, and conducts heat generated from the light emitting element externally of the light emitting device. In 
addition, the second heat dissipation member according to this embodiment refers to a member that has the flow path 
for cooling the phosphor, is provided with the light conversion member containing the phosphor thereon, and conducts 
heat generated from the phosphor externally of the light conversion member. In this case, the second heat dissipation 
member is formed ot a material that can pass at least light from the light emitting element, or a material that can pass 

30 light from both the light emitting element and the light conversion member. Thus, the light conversion member is provided 
on at least one of a main surface in a side where light is observed on the second heat dissipation member, and a main 
surface in aside where light from the light emitting element is incident Atthough the light conversion member is connected 
directly to the second heat dissipation member, the light conversion member is not limited to this form. Needless to say, 
the light conversion member may be mounted to the second heat dissipation member so as to sandwich a transparent 

35 member other than them between them. In addition, the shape of the light conversion member in a side where light is 
observed can have a lens shape in consideration of the optical characteristics of light from the light emitting device. The 
heat dissipation member may have a transparent part that contains the phosphor to serve as the light conversion member. 
Moreover, the flow path of the refrigerant for cooling the phosphor may be formed inside the light conversion member. 
[0121] In this embodimert, the flow path of the refrigerant is applicable to a path closed or opened externally ot the 

40 light emitting device. As one example of the heat dissipation member having an opened flow path, the heat dissipation 
member can have a flat plate that is made of a metal, such as copper and aluminum, and is provided with a flow path 
for passing the refrigerant therethrough. In the case where the heat dissipation member has a transparent part as the 
second heat dissipation member, a transparent resin, a quartz material, or the like, is selected as a material of the 
transparent part. In addition, in order to circulate the refrigerant through the heat dissipation, the heat dissipation member 

45 has at least one pair of an inlet and an outlet on its outer wall surface. As shown in Fig. 7, each of heat dissipation 
members 115 and 109 can have a plurality of plate-shaped members at least one of which has a groove or asperities, 
and through holes as the inlet and outlet. 
For example, the heat dissipation members have second plate-shaped members 115b and 1 09b that have grooves or 
recessed shapes and through holes as the inlets and outlets, and first plate-shaped members 115a and 1 09a_ Surfaces 

50 of the first plate-shaped members 115a and 1 09a and second plate-shaped members 115b and 1 09b that are opposed 
to each other are bonded, thus, the flow path of the.heat dissipation member can be fonmed. Needless to say, in this 
embodiment, the shape of the heat dissipation is not limited to the illustrated shape in Fig. 7. In the first plate-shaped 
members 115b and 1 09b as portions of the heat dissipation member, for example, a recessed portion is formed so as 
to be gradually wider and then narrower from the location where one of openings (inlet or outlet) is formed to other 

55 opening as shown in Fig. 10. This allows the refrigerant to smoothly circulate through the flow path. Additionally, it is 
preferable that small grooves or asperities are formed on an inner wall surface of the recessed portion. This increases 
the contact area between the refrigerant and the heat dissipation member, and thus can improve a heat dissipation 
effect for the light emitting device. 
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[0122] As one example of the heat dissipation member having a closed flow path, the heat dissipation member can 
have a heat pipe that is made of a metal, such as copper and aluminum, and is provided with the refrigerant sealed 
therein. Particularly, in another embodiment, a heat pipe is a metal tube that is made of a metal, such as copper and 
aluminum, in which a hydraulic fluid for conveying heat, such as water, CFCs, alternative CFCs and Fluorinert, is sealed, 

5 for example. In this case, the hydraulic fluid is heated and evaporated in a heat input part (high temperature part), and 
the evaporated liquid moves and then liquefied in a heat dissipation part (lower temperature side). The liquefied hydraulic 
fluid is moved back to the heat input portion by capillary phenomenon, thus this cycle is repeated. Accordingly, a heat 
conveying member with high heat conductivity can be provided. 
[0123] The heat dissipation member can have various types of shapes and sizes in consideration of a heat dissipation 

10 direction and a heat dissipation effect. For example, asperities are formed on the inner wall surface of the first flow path 
that is opposed to a backside surface of the light emitting element as shown in Fig. 9. This increases the contact area 
between the aforementioned inner wall surface and the refrigerant as compared with the case where asperities are not 
formed, and thus can improve the heat dissipation characteristics from the light emitting element. In addition, asperities 
are formed on the inner wall surface of the second flow path that is opposed to the light conversion member. This 

15 increases the contact area between the aforementioned inner wall surface and the refrigerant as compared with the 
case where asperities are not formed, and thus can improve the heat dissipation characteristics from the light conversion 
material. In the light emitting device has the third flow path connecting the first flow patn to the second flow path such 
that the first and second flow paths extending in parallel, the inner wall surfaces of the first and second flow paths 
preferably have the same shape. In this case, the pressure of the refrigerant can be uniform inside the light emitting 

2o device. Therefore, it is possible to provide a high reliable light emitting device. 

25 

[0124] In the first heat dissipation member formed in a plate shape, it is preferable that the minimum distanced (mm) 
between its surface on which the light emitting element is mounted and the inner wall surface of the first flow path satisfies 
the following Equation. 

0.05 < d < (C/800) (Equation 1) 

where C is the thermal conductivity in W/mK of a plate-shaped member that composes the heat dissipation member. 
30 For example, in the case where the first heat dissipation member is formed of oxygen-free copper, it is preferable that 

d (mm) is set within the following range. 

35 

40 

45 

50 

55 

0.05 < d < 0.5 (Equation 2) 

Additionally, in the case where the first heat dissipation member is formed of ceramics, such as alumina and aluminum 
nitride, it is preferable that d (mrn) is set within the following range. 

0.05 < d < 0.25 (Equation 3) 

If the value of d is lager than the upper limit, the thermal resistance of the heat dissipation member becomes too large. 
In this case, thermai interference between the light emitting elements adjacent to each other becomes remarkable. 
Accordingly, the light emitting elements cannot be mounted at high density. If the value of d is smaller than the lower 
limit, the plate-shaped member cannot be easily processed. 
[0125] (Supporting Substrate) 
The supporting substrate refers to a member that supplies electric power to the light emitting element, and serves as a 
support1fnember for supporting other components to achieve sufficient mechanical strength of the light emitting device. 
The supporting substrate can have various sizes in consideration of heat dissipation characteristics, the output of light 
emitting device and so on, and have various shapes in consideration of the shape of light emitting device. In addition, 
in ordedo control distribution of light, a reflector may be' provided on a part of the supporting substrate. 
[0126] The supporting substrate can have an extended portion that extends externally of the light emitting device as 
shown in Fig. 6. The extended portion can be provided with a through hole for securing the light emitting device 100 to 
an external mount substrate, or a refrigerant supply device such as a water stream pump, for example. In addition, as 
shown in Fig. 7, the supporting substrate may have a tapered through hole with inclined walls that reflect light from the 
light emitting element in the direction where the light is observed. The inner walls of the through hole are opposed to 
the light emitting element mounted in the first heat dissipatton member. In addition, a reflector layer may be formed on 
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the inclined walls for excellent reflection of the light from the light emitting element In order to efficiently dissipate heat 
conducted from the light emitting element toward the heat dissipation member side, the supporting substrate preferably 
has nigh heat conductivity. Ceramics, copper, aluminum, and a phosphor bronze plate can be given to employ each of 
them alone as examples of materials with high heat conductivity. In addition, it is preferably used with silver or palladium 

5 that is coated on its surface, or with metal plating such as silver and gold, solder plating or the like that is performed on 
its surface. 
[0127] (Insulating Member) 
The insulating member according to this embodiment refers to a member that is provided between the first heat dissipation 
member and the supporting substrate so as to insulate them from each other. The insulating member is provided with 

to metal, such as Au, Ag and AI, coated on its surface(s) that is/are opposed to the conductive supporting substrate and/or 
the first heat dissipation member. Wiring for supplying electric power to the light emitting element is configured of the 
metal coated on the surface that is opposed to the supporting substrate. The metal coated on the surface that is opposed 
to the first heat dissipation member becomes a layer that bonds the first heat dissipation member and the insulating 
member together. 

15 [0128] The insulating member has a shape corresponding to the first heat dissipation member and the supporting 
substrate, for example, a plate shape as shown in Figs. 6 and 7. The insulating member is made of an electrically 
insulating material, such as resin, alumina, and aluminum nitride. It is preferable that metal containing at least one 
element selected from the group consisting of Au, Ag and AI is formed on at least one of surfaces of the insulating 
member that are opposed to the first heat dissipation member and the supporting substrate. Accordingly, it is possible 

2o to easily provide electrical connection to the light emitting element. Alternatively, wiring can be performed to bond a wire 
for supplying electric power to the light emitting element 
In addition, as shown in Fig. 7, the supporting substrate may have a tapered through hole. Inner walls of the through 
hole are opposed to the light emitting element mounted in the first heat dissipation member. In addition, a reflector layer 
may be formed on the inclined walls for excellent reflection of the light from the light emitting element. 

25 c·. pair of through holes corresponding to the openings that communicate with the flow path of the heat dissipation portion 
can be formed on the aforementioned supporting substrate and insulating member so as to form the third flow path. In 
addition, 0-rings are preferably provided in respective parts of the through holes where the first, second and third flow 
paths are connected to each other in order to prevent leakage of the refrigerant. The 0-rings are preferably made of a 
material such as silicone resin. 

30 [0129] THIRD EMBODIMENT 
A light emitting device of a third embodiment of the present invention comprises a heat dissipation member that is formed 
of two plate-shaped members that form a flow path for flowing cooling fluid between them, and a plurality of light emitting 
elements that are mounted to be two-dimensionally arranged on a main surface of the heat dissipation member, wherein 
a plurality of protruding portions are formed in the surface of the plate-shaped member inside the flow path, and at least 

35 some of the plurality of protruding portions are formed such that their centers are located between the light emitting 
elements and a substantially central part of the light emitting element. The other construction is similar to the first 
embodiment unless otherwise noted. 
[0130] A heat dissipation member according to the third embodiment is now described. 
(Heat Dissipation Member) 

40 The heat dissipation member (hereinafter, occasionally referred to as a "heat sink") according to the present invention 
is a heat sink comprising a laminated-plate-shaped member that has a first plate-shaped member with a first surface 
thermally connected to a heat generating element and a second plate-shaped member connected to a second surface 
of the first plate-shaped member, and is provided with an inlet for admission of a fluid and an outlet communicating with 
the inlet for ejection of the fluid, wherein asperities are formed on the second surface of the first plate-shaped member. 

45 [0131] Since the asperities are formed on the second surface of the first plate-shaped member, it is possible to increase 
the surface area where the fluid flows in the same region. That is, protruding parts of the asperities that are formed on 
the second surface of the first plate-shaped member play a role like a heat dissipation fin. Since the fluid flows in a 
surface with stepped parts, it flows not only straightly but varJably in its flowing direction and flowing velocity. Accordingly, 
it is possible to efficiently cool heat from the heat generating element. In addition, even in the case where the diameter 

50 of the inlet is small in order to make the heat sink thin or small, the light emitting device has a sufficient cooling effect 
[0132] In this case, the connection between the first piatl:l-shaped member and the heat generating element is not 
limited to direct contact between them, but includes thermal connection between them. In other words, the construction 
is not limited as long as a thermal conductive path is formed between the first plate-shaped member and the heat 
generating element. For example, one layer of or a plurality of layers of a eutectic material may be interposed between 

55 them. The fluid refers to a cooling medium such as pure water and low melting-point liquid. 
[0133] In the heat sink according to the present invention, the asperities are preferably formed in a region that is 
opposed to a connection region of the heat generating element. In this case, it is possible to increase a heat dissipation 
area in contact with the fluid to twice or more, and to reduce heat density (density of heat flow) in the second surface. 
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Accordingly, efficient cooling can be achieved. 
[0134] In the heat sink according to the present invention, the asper:ties that are formed on the second surface of the 
first plate-shaped member preferably have the height of the stepped part of not less than 1 0 1-1m to not more than 500 
f.Lm. The asperity arrangement is formed together with formation of water path on the plate-shaped member by chemical 

5 etching, and so on. Its height is preferably set to not less than 10 f.Lm in terms of precision of processing. In addition, 
since the flow amount depends on the amount of cut-away pa1i by etching, if the above range exceeds 500 fLm, a fluid 
that does not serve for cooling exists. Additionally, in this case, since an excess fluid is circulated, this causes over 
pressure, and less efficiency. For this reason, the height is preferably set to not more than 500 ,.,m. 
[0135] The asperities more preferably have the height of the stepped part of not less than 100 ,..,m to not more than 

1o 300 fLm. In the case where the height of the stepped part is set to the above range, it is possible to more efficiently cool 
the heat sink. 
[0136] Furthermore, the heat sink according to the present invention is a heat sink comprising a laminated-plate
shaped member that has the first plate-shaped member with the first surface thermally connected to the heat generating 
element and the second plate-shaped member connected to the second surface of the first plate-shaped member, and 

15 is provided with the inlet for admission of the fluid and the outlet communicating with the inlet for ejection of the fluid, 
wherein the first plate-shaped member has a surface area (b) of the second surface that is opposed to a contact region 
of the heat generating element is larger than a contact area (a) of the heat generating element in the first surface. The 
inventors observed, in thermal conduction where heat is dissipated from the heat surface, the temperature distribution 
of thermal conduction of heat that is dissipated from the heat generating element was conveyed in the heat sink toward 

20 the second surface of the first plate-shaped member while spreading at 45° relative to the thickness direction. For this 
reason, in the case where surface emission type light emitting devices, and so on, as the heat generating elements are 
mounted at high density, heat generated by the heat generating elements adjacent to each other is overlapped during 
conveyed in the thickness direction. This causes thermal interference and a large amount of heat is locally produced. 
As a result, in the case where surface emission type light emitting devices, and so on, as the heat generating elements 

25 are mounted at high density, available electric power applied to each of the surface emission type light emitting devices 
is limited to low power. However, according to the present invention, in the case where semiconductor devices are 
mounted at high density as mentioned above, the heat dissipation surface of the aforementioned construction is provided, 
it is possible to remarkably increase available electric power applied thereto. The applied electric power refers to the 
product of a current and a voltage that are applied the semiconductor devices such as surface emission type light emitting 

30 devices. The heat density refers to a value obtained by dividing the applied electric power by a projected area of the 
device. According to the present invention, for example, 2 Wfmm or more of applied electric power is available. In 
addition, high-density mount refers to a mount form where three or more of heat generating elements are mounted such 
that the heat generating elements are spaced from each other at an interval smaller than the width of the heat generating 
element. 

35 [0137] In the heat sink according to the present invention, it is preferable that the ratio between the contact area (a) 
of the heat generating element in the first surface and the surface area (b) of the second surface that is oppose to the 
contact region of the heat generating element is 0.2 s; (a/b)< 1. It is more preferable that the above range is 0.2 s; (a/b) 
< 0.5. If the surface area (b) of the second surface is five times or more the contact area (a) of the heat generating 
element in the first surface, considerable precision of processing is required. In the case ofthe above range, it is possible 

40 to further improve cooling efficiency. 
[0138] It is preferable that the first surface of the first plate-shaped member is connected to the heat generating element 
so as to sandwich a eutectic material between them. In this case, it is possible to attach the heat generating element to 
the plate-shaped member at a low temperature without thermal damage to the heat generating element. In addition, it 
is possible to remain micromachining on the plate-shaped member, to make the light emitting device thin additionally to 

45 suppress thermal deformation, and to reduce thermal resistance. 
[0139] It is preferable that the second surface of the first plate-shaped member is connected to the second plate
shaped member so as to also sandwich a eutectic material between them. A eutectic material is employed as an adhesive 
agent that attaches the plate-shaped members, thus, it is possible to the plate-shaped members at a relatively low 
temperature. It is possible to remain micromachining on the plate-shaped member, to make the light emitting device 

so thin, and to reduce thermal resistance. 
[0140] lni!!l.ddition, the semiconductor apparatus according to the present invention is a semiconductor apparatus 
comprising the aforementioned heat sink and the heat generating element formed of a semiconductor. The heat sink is 
employed, thus, it is possible to prevent thermal deterioration of device characteristics of the heat generating element. 
Therefore, it is possible to provide a semiconductor apparatus with excellent reliability. 

55 [0141] It is preferable that tile first surface of the first plate-shaped member is provided with one or more of the 
semiconductor device according to the present invention mounted thereon. The asperities that are formed on the second 
surface of the first plate-shaped member reduce heat density in the second surface. Accordingly, deterioration of light 
output due to self-heat generation of the heat generating element, thus, it is possible to mount a plurality of heat generating 
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elements at high density. 
[0142] In addition, in the light emitting device according to the present invention, it is preferable that the heat generating 
element is a semiconductor light e11itting element. Since heat characteristics of a semiconductor light emitting element 
is sensitive to heat, it remarkably deteriorates due to heat. Particularly, a semiconductor laser (LD) and an LED generate 

5 a large amount of heat. In the present invention, the heat sink is provided, it is possible to mount the heat generating 
elements at high density, and to achieve high output. Additionally, since a nitride semiconductor light emitting element 
genera:es a large amount of heat among semiconductor light emitting elements, it is effective to provide the heat sink 
according to the present invention for such a nitride semiconductor light emitting element. 
[0143] In the heat sink according to the present invention, in a process of attaching the plate-shaped members to each 

1o other, an adhesive member is formed on a surface of one of the plate-shaped members, and a metal layer is formed on 
an attachment surface of the other plate-shaped member, thus, they can be attached to each otner. Not only the adhesive 
member but also the metal layer is formed, thus, wettability of the adhesive member is improved. Accordingly, it is 
possible improve bonding characteristics of the plate-shaped members that are bonded with each other. Therefore, it 
is possible further improve reliability of leakage of a cooling agent, and so on. 

15 [0144] In the heat sink according to the present invention, the eutectic material is an adhesive material that contains 
at least one material selected from the group consisting of AuSn, AuSi, SnAgBi, SnAgCu, SnAgBiCu, SnCu, Sn Bi, PbSn, 
and ln. In terms of wettability and bonding characteristics, the above adhesive material are preferable. As for a method 
for producing a heat sink according to the present invention, it is preferable that an attachment temperature of the eutectic 
material is not more than 500°C. The heat sink is produced at the above temperature range, thus, thermal deformation 

20 is remarkably improved. 
[0145] In this construction of the present invention, for example, 10 or more of LEOs of a nitride semiconductor can 
be mounted on the heat sink at high density. In addition, it is possible provide a watt-class light source that continuously 
emits in the CW driving condition. Further, the heat sink according to the present invention is provided with one or more 
of high-power surface emission type semiconductor lasers mounted thereon, thus, even in the case of nitride semicon-

25 ducto ;,sers that generate a large amount of heat, it is possible to provide a small size watt-class light source that 
continuously emits in the CW driving condition. Additionally, the heat sink according to the present invention can be 
provided with a plurality of watt-class light sources with one or more of semiconductor light emitting elements. Therefore, 
it is possible to provide a higher-power light source. 
[0146] Particularly, the heat dissipation member according to the present invention is effective for a surface emission 

30 type semiconductor laser and a high brightness LED. However, it can be used as a heat dissipation member applicable 
to any semiconductor devices that generate heat. 
[0147] In addition, it is preferable that the heat generating element is a semiconductor element that flas a first con
ductivity type layer and a second conductivity type layer. In the case where a first conductivity type is an n type, a second 
conductivity type is a p type, and vice versa. In this embodiment, the first conductivity type layer is electrically connected 

35 to the heat sink, and the second conductivity type layer is electrically connected to a metal member that is formed above 
the heat sink so as sandwich an insulating layer between them. 
[0148] The following describes an embodiment of tile present invention with reference to the drawings. 
Fig. 11 is a cross-sectional view schematically showing the structure of a semiconductor apparatus that has the heat 
sink according to the present invention. The semiconductor apparatus of Fig. 11 has the heat sink composed of a first 

40 plate-shaped member 2 and a second plate-shaped member 3. LED chips 1 as heat generating elements are mounted 
on the first plate-shaped member 2. The flow path 12 where a cooling fluid flows is formed between the first plate-shaped 
member 2 and the second plate-shaped member 3. The second plate-shaped member 3 has an inlet 36a and an outlet 
36b of the fluid. The insulating member 4 is formed on the upper surface of the first plate-shaped member 2 except for 
a region for mounting the LED chips 1. A metal member 5 is formed on the insulating member 4. The first plate-shaped 

45 member 2 is electrically insulated from the metal member 5 by the insulating member 4. As for the LED chips 1 as the 
heat generating elements, their n-side electrodes forms on their upper surfaces are connected to the metal member 5 
through wires. P-side electrodes of the LED chips 1 are formed on the bottom surfaces, and are connected to the first 
plate-shaped member 2. A metal cap weld member 6 is addition:ally formed on and is electrically connect to the metal 
member 5. The first plate-shaped member 2 and the second plate-shaped member 3 are also electrically connected to 

so each other. A power supply 8 is connected to the cap weld member 6 and the second plate-shaped member 3. As for 
an electric connection path, the first plate-shaped member 2 and: the metal member 5 are connected to each other via 
the heat generating elements 1. That is, the second plate-shaped member 3 and the first plate-shaped member 2 serve 
as leads that apply an electric current to the p-si de electrodes of the LED chips 1, while the metal cap weld member 6 
and the metal member 5 serve as leads that apply an electric current to the n-side electrodes of the LED chips 1. A cap 

55 7 as a cover for protection of the LED chips 1 is formed on the cap weld member 6 located on the metal member 5. A 
window portion is formed in the cap 7 such that light emitted by the LED chips 1 can be observed, and is provided with 
a transparent window member 9 inserted therein. 
[0149] Fig. 12 is a perspective view schematically showing the structure of the semiconductor apparatus shown in 

23 

Vizio EX1008 Page 0753



EP 1 681 728 A1 

Fig. 11. Tile metal member 5, tile cap weld member 6 and the cap 7 are omitted for the sake of brevity. As sl1own in 
Fig. 12, the insulating member 4 that has a circular window portion is formed on the first plate-sllaped member 2. The 
first plate-shaped member 2 is exposed in the circular window portion 4a. The LED chips 1 are mounted inside the 
circular window portion 4a. A plurality of (in Fig. 12, twenty-one of) the LED chips 1 are arranged in a square matrix 

s shape. The square matrix shape refers to an arrangement where the LED chips 1 are arranged in locations defined by 
lines that forms a grid shape, but is not limited to an arrangement where the whole shape of the LED cllips 1 forms a 
rectangle. According to tile present invention, since a water-cooling system discussed below can achieve lligh cooling 
efficiency, the LED chips 1 as heat generating elements can be spaced at a small interval 11 from each other to mount 
them at high density. 

to [0150] Fig. 13 is a cross-sectional view schematically showing the structure of the heat sink of the semiconductor 
apparatus according to this embodiment. For ease of explanation, this Figure shows components, with being separated 
from each other. The heat sink is composed of the first plate-shaped member 2 and the second plate-shaped member 
3. The first plate-shaped member 2 llas a first surface 21 and a second surface 22. The second plate-shaped member 
3 has a first surface 31 and a second surface 32. The LED chips 1 as the heat generating elements are mounted on the 

15 first surface 21 of the first plate-shaped member 2. The second surface 22 of the first plate-shaped member 2 and the 
first surface 31 of the second plate-shaped member 3 are opposed to each other. A portion that is interposed between 
the two surfaces serves as a flow path where the cooling fluid flows. As shown in an enlarged partial view of Fig. 13, a 
plurality of protruding portions 25 are formed on the second surface 22 of the first plate-shaped member 2. The protruding 
portions 25 increase the contact area between the cooling fluid and the first plate-shaped member 2. Accordingly, it is 

20 possible to efficiently dissipate heat conducted from the LED chips 1 to the first plate-shaped member 2. In addition, the 
protruding portions 25 that are formed on the first plate-shaped member 2 serve to vary the flowing direction and flowing 
velocity of the cooling fluid. Accordingly, it is possible to improve ~1eat dissipation efficiency. The plate-shaped member 
that composes the heat sink is preferably formed of a high thermal conductive material. It is preferable that the plate
shaped member is formed of a copper group thin material that is made of copper (Cu) as a base material. It is most 

25 preferable that the plate-shaped member is formed of oxygen-free copper. As discussed later, in the case where the 
plate-shaped members are bonded with each other with a eutectic material, this provides a high degree of flexibility in 
selection of material of the plate-shaped members. Particularly, in the case where metal materials containing Au coat 
the whole attachment surface of each of the p!ate-shaped members, when at least one of the metal materials containing 
Au is a eutectic material with low melting point (for example, melting point of 500°C or less), it is not necessary to take 

30 in consideration of corrosion resistance against cooling fluid. This provides a higher degree of flexibility in selection of 
material of the plate-shaped members. As a result, it is possible to employ a material with a coefficient of thermal 
expansion substantially equal to a substrate material of the semiconductor element that is mounted on the plate-shaped 
member (particularly, the first plate-shaped member) as a material thereof. Accordingly, it is possible to reduce strain 
that is applied to the semiconductor element when the semiconductor element is mounted. For example, in the case 

35 where the semiconductor element is formed on a supporting substrate formed of CuW, and so on, the first plate-shaped 
member is formed of the same CuW. In this case, a 'T1etal material containing Au (Au, AuSn, AuSi, or a material with 
laminated layers of them) coats the attachment surface (= the second surface). 
[0151] The protruding portions 25 are formed on the second surface 22 of the first plate-shaped member 2, thus, the 
asperity pattern is formed. In this embodiment, the protruding portion 25 that has a circle shape as viewed in a plan view 

40 (i.e., cylindrical shape) is illustrated. However, the asperity pattern can be formed in a streak shape, a rectangular shape, 
a stripe shape, a grid shape, and so on. The asperities that are formed on the second surface 22 of the first plate-shaped 
member 2 preferably have the height of a stepped part of not less than 1 00 f.Lm to not more than 500 f.Lm, more preferably 
not less than 100 f.Lrll to not more than 300 f.Lm. 
[0152] In the heat sink according to the present invention, it is preferable that the ratio between a contact area (a) of 

45 the heat generating element in the first surface of the first plate-shaped member and the surface area (b) of the second 
surface that is opposed to the contact region of the heat generating element is 0.2:::: (a/b) < 1, more preferably 0.2 :::: 
(a/b) < 0.5. In order to satisfy this requirement, asperities can be formed on the second surface 22 of the first plate
shaped member 2:rcifhe LED chips 1 as heat generating elements have a chip size of about 100 f.Lm to 1 0 mm square. 
In the case where asperities are formed on the second surface that is opposed to the first surface on which a plurality 

50 of heat generating elements 1 as such are mounted, recessed parts and/or protruding parts that are formed on the 
second surface pl!:cierably have a size with a width of not less than'1 0 f.Lm to not more than 1000 f.Lm. 
[0153] The first plate-shaped member 2 and the second plate-shaped member 3 according to a preferred form will be 
described with reference to Figs. 4 to 6. Figs. 14(a) to (c) show the first plate-shaped member 2 according to the preferred 
form. Figs. 15(a) to (c) show the second plate-shaped member 3 according to the preferred form. Figs. 16(a) and (b) 

55 show the plate-shaped members combined with each other shown in Figs. 14 and 15. 
[0154] The first plate-shaped member 2 according to the preferred form is now described. As shown in Figs. 14(a) to 
(c), a circular recessed section 24 that forms the flow path of the cooling fluid is formed in a substantially central part of 
tile second surface 22 of the first plate-shaped member 2. In this embodiment, the depth of tile circular recessed section 

24 

Vizio EX1008 Page 0754



EP 1 681 728 A1 

24 equals to the height of the flow path where the cooling fluid flows. :tis preferable that the depth of the circular recessed 
section 24 is not less than 10 ILm and :~ot more than 500 flm, and more preferably 100 1-Lm and 300 j.Lm. The reason is 
that, if the height of the flow path is too low, processing is difficult, and additionally the resistance of cooling water that 
flows in the flow path increases. On the other hand, if the height of the flow path is too high, the cooling fluid flows even 

5 in a location that is distant from the bottom surface of the recessed section 24 as a heat dissipation surface. This causes 
excess circulation of a fluid that serves for cooling. 
[0155] The protruding portions 25 as a heat dissipation fin are regularly arranged in the bottom surface of the circular 
recessed section 24. Eac'l of protruding portions 25 preferably has a height that eq~als to the depth of the circular 
recessed section 24 or less. In this embodiment, the height of the protruding portion 25 equals to the depth of the circular 

10 recessed section 24 (=height of the flow path). In this case, when the first plate-shaped member 2 and the second plate
shaped member 3 are attached to each other, the protr·uding portions 25 serve as supports, thus, mechanical strength 
of the heat sink is improved. In this construction, the upper surfaces of the protruding portions 25 can be bonded with 
the surface of the second plate-shaped member 3. This bonding can increase a bonded area between the first plate
shaped member 2 and the second plate-shaped member 3. Accordingly, mechanical s:rength of the heat sink is further 

15 improved. On the other hand, in the case where the height of the orotruding portion 25 is smaller than the depth of the 
circular recessed section 24 (= height of the flow path), cooling fluid can be in contact with the upper surfaces of the 
protruding portions 25. Accordingly, heat dissipation efficiency is improved. In addition, the protruding portions 25 can 
be formed on the first surface 31 of the second plate-shaped member 3, and the upper surfaces of the protruding portions 
25 can be attached to the second surface 22 of the first plate-shaped member 2. In this case, since the protruding 

20 portions 25 formed unitarily with the second surface 22 of the first plate-shaped member 2 in terms of thermal conduction 
and a mechanical structure, it can be considered that the protruding portions are formed on the second surface 22 of 
the first plate-shaped member 2. Screw holes 23 are formed at four corners of the first plate-shaped member 2. 
[0156] The second plate-shaped member 3 according to the preferred form is now described. As shown in Figs. 15 
(a) to (c), the second plate-shaped member 3 is provided with the inlet 36a as a through hole for admission of the fluid, 

25 and the out: ~·36b as a through hole for ejection of the fluid that are formed therein. The second plate-shaped member 
has a fan-shaped recessed section 34a that extends from the inlet 36a toward the center part of the second plate-shaped 
member 3 substantially in a fan shape on the first surface 31. The fan-shaped recessed section 34a composes a guide 
portion that guides the cooling fluid from the inlet 36a to an inlet part of the flow path. The fan-shaped recessed section 
34a has an arc-shaped periphery 37a that is located near the center part of the plate-shaped member. The arc-shaped 

30 periphery 37a and together with a periphery 24a of the circular recessed section 24 shown in Fig. 14 compose the inlet 
part of the flow path. A plurality of support pillars 35a are formed on the bottom of the fan-shaped recessed section 34a. 
The support pillars 35a are radially arranged along a direction that the fluid flows. The support pillars 35a have a height 
that their upper surfaces lie in the same plane as the first surface 31 and first surface 1 of the second plate-shaped 
member. Their upper surfaces serve as bounded surfaces when the first plate-shaped member 2 and the second plate-

35 shaped member 3 are attached to each other. The support pillars 35a are formed as discussed above, thus, mechanical 
strength of the heat sink is improved, and additionally the cooling fluid tends to flow uniformly in the whole of flow path. 
[0157] The outlet 36b has similar construction. That is, a fan-shaped recessed section 34b extends from the outlet 
36b toward the center part of the plate-shaped member substantially in a fan shape. The fan-shaped recessed section 
34b composes a guide portion that guides the cooling fluid from an outlet part of the flow path to the outlet 36b. The fan-

40 shaped recessed section 34b has an arc-shaped periphery 37b that is located near the center part of the piate-shaped 
member. The arc-shaped periphery 37b and together with a periphery 24b of the circular recessed section 24 shown in 
Fig. 14 compose the outlet part of the flow path. A plurality of support pillars 35b are formed on the bottom of the fan
shaped recessed section 34b. In addition, screw holes 33 are formed atfourcorners ofthe second plate-shaped member 
3, and are aligned with the screw holes 23 that are located at the four corners of the first plate-shaped member 2, thus, 

45 the plate-shaped members can be positioned. 
[0158] Figs. 16(a) and (b) show the combination of the first plate-shaped member 2 and the second plate-shaped 
member 3. As shown in Figs. 16(a) and (b), the circular recessed section 24 that is formed in the second surface 22 of 
the first plate-shaped member 2 forms a circular cooling flow path between the second surface 22 of the first plate
shaped member 2 and the first surfaces 31 of the second plate-shaped member. An inlet part 13 of the circular cooling 

so flow path is formed between the arc-shaped periphery 37a of the fan-shaped recessed section 34a that is formed in the 
second plate-shaped member 3, and the per'rphery 24a of the circo!ar recessed section 24 of the first plate-shaped 
member 2. The inlet part 13 has an arc shape. Similarly, an outlet part 14 of the circular cooling flow path is formed 
between the arc-shaped periphery 37b of the fan-shaped recessed section 34b that is formed in the second plate-shaped 
member 3, and the periphery 24b of the circular recessed section 24 of the first plate-shaped member 2. The outlet part 

55 14 has an arc shape. Need less to say, the arc-shaped periphery 37a or 37b is located in an inner side relative to the 
periphery 24a or 24b of the circular recessed section 24 of the first plate-shaped member 2. The fan-shaped recessed 
sect'ton 34a that is formed in the second plate-shaped member 3 forms a guide that guides the cooling fluid from the 
inlet 36a to the inlet part 13 of the flow path between the second plate-shaped member 3 and the second surfaces 32 

25 

Vizio EX1008 Page 0755



EP 1 681 728 A1 

of the first plate-shaped member. Similarly, the fan-shaped recessed section 34b 1hat is formed in the second plate
shaped member 3 forms a gu1de that guides the cooling fluid from the outlet part 14 of the flow path to the outlet 36b 
between the second plate-shaped member 3 and the second surfaces 22 of the first plate-shaped member. 
[0159] In the heat sink shown in Fig. 16, the cooling fluid flows as discussed below. First, the cooling fluid that is 

5 admitted from the inlet 36a flows toward the center part of the heat sink so as to extend along the guide formed by the 
fan-shaped recessed section 34a. When reaching the periphery 37 of the fan-shaped recessed section 34a, the cooling 
fluid flows into the inlet part 13 of the flow path defined by the periphery 37a of the fan-shaped recessed section 34a, 
and the periphery 24a of the circular recessed section 24. Since the inlet part 13 of the flow path has an arc shape, a 
part of flow directing toward the center part of the heat sink enters the flow path so as to extend around the periphery 

to part of the heat sink. Accordingly, the cooling fluid tends to flow uniformly in the whole of flow path. Additionally, water 
pressure distribution of the cooling fluid tends to have contour lines that are perpendicular to the fluid flow. Therefore, 
it is possible to provide a cooling effect over the whole of flow path that flatly extends, and to suppress characteristic 
variations of the mounted LED chips 1 due to heat 
[0160] The fluid that enters from the inlet part 13 of the cooling flow path repeatedly goes around in an S-shape at the 

15 protruding portions 25, and directs toward the outlet part 14 of the flow path. That is, the protruding portions 25 are 
arranged apa1t from each other in a bended manner such that line segments that successively connect the protruding 
portions 25 closest to each other repeatedly change their direction. Accordingly, the fluid flows in the flow path such that 
the fluid that strikes t!le protruding portions 25 repeatedly goes around in an S-shape at the protruding portions 25 from 
a central inlet part 13 to a central outlet part 14. In other words, in the case the protruding portions 25 are regarded as 

20 a two-dimensional arrangement consisting of 1 st column, 2nd column, ... , and n-th column, the protruding portions 25 
in the n-th column are arranged apart at an interval of a half pitch from the protruding portions 25 in the (n-1 )-th column 
in the up-and-down direction. Thus, each protruding portion 25 is located at the center of a square that are defined by 
the four adjacent protruding portions 25. As discussed above, the protruding portions 25 are arranged such that the fluid 
repeatedly goes around in an S-shape at the protruding portions 25, thus, this aids heat exchange between the cooling 

25 fluid and the first plate-shaped member. Accordingly, a heat dissipation effect is further imp~oved. 
[0161] When the cooling fluid reaches the outlet part 14 of the flow path after flowing through the flow path, it is ejected 
from the outlet 36b through the guide formed by the fan-shaped recessed section 34b. In this case, since the outlet part 
14 of the flow path has an arc shape, the fluid that flows from the periphery of the flow path flows out toward the center 
part of the outlet part so as to go along its arc. Accordingly, similarly to the aforementioned case, the cooling fluid tends 

30 to flow uniformly in the whole of flow path. Additionally, water pressure distribution of the cooling fluid tends to have 
contour lines that are perpendicular to the fluid flow. Therefore, it is possible to provide a heat dissipation effect over the 
whole of flow path that flatly extends, and to suppress characteristic variations of the mounted LED chips 1 due to heat. 
In addition, the shape of the flow path that is formed in the plate-shaped member is not limited to the shape shown in 
Figs. 14 and 15. 

35 [0162] In this embodiment, it is preferable that the protruding portion 25 formed in the flow path is located at a particular 
position relative to the LED chip 1 as the heat generating element. Figs. 17(a) and (b) schematically show an arrangement 
between the LED chip 1 and the protruding portion 25 in the case where the LED chips 1 are arranged in a square matrix 
shape. As mentioned above, in thermal transport where heat is dissipated from the heat surface, the heat from the heat 
generating element such as LED chip is conveyed in the heat while spreading at 45° relative to the thickness direction_ 

40 That is, as shown in Fig. 16(b), the heat generated by the LED chip 1 transfers so as to spread at 45° when transferring 
in the plate-thickness direction in the first plate-shaped member 2. For this reason, in the case where chips are mounted 
at high density such that an interval between the chips is not larger than the chip width (more specifically, not more than 
a half the chip width) for example, heat generated by two LED chips adjacent to each other is overlapped during conveyed 
in the thickness direction of the first plate-shaped member. This causes thermal interference and relatively increases 

45 heat density in a location corresponding to the interval11 between the LED chips. Accordingly, it is preferable that some 
of the plurality of the protruding portions 25 are formed in locations corresponding to the intervals 11 between the LED 
chips 1. The reason is that heat density in a part where the protruding portion 25 is formed can be reduced. That is, in 
the case where the protrltJding portion 25 is formed, since a surface area per unit of projected area of the first plate
shaped member 2 increases, heat density in a surface in contact with the cooling fluid (=the second surface 22 of the 

so first plate-shaoed member 2) can be reduced. Therefore, even in the case where semiconductor elements as heat 
generating elements Sllch as LED chips are mounted at high density and cause mutual thermal interference, ·It is possible 
to suppress heat distribution and to provide high efficient cooling. 
[0163] For similar reason, it is preferable that the protruding portion 25 is located in a location corresponding to the 
substantially center of each LED chip 1. The reason is that, generally, a semiconductor light emitting element such as 

55 LED chip largely generates heat in its central part. In this embodiment, as shown in Fig. 17(a), the protruding portions 
25 are formed so as to be positioned at the center and four corners of the LED chip 1. The protruding portions 25 that 
are formed at the four corners of the LED chip 1 are positioned at the center of the interval11 between the LED chips 
1. That is, the protruding portion 25 that is formed at a corner of one LED chip 1 is formed so as to overlap three adjacent 
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LED chips 1. The protruding aortions 25 are positioned as discussed above, :hus, the heat distribution produced inside 
the LED chips 1, and the heat distribution produced by heat interterence between the LED chips 1 are suppressed. 
Accordingly, it is possible to effbently dissipate heat. In addition, the LED chips 1 may be positioned at the centers of 
four edges of the rectangular LED chip 1 instead of the four corners of the rectangular LED chip 1. In this' case, one 

5 protruding portion 25 overlaps two adjacent LED chips 1. Additionally, it is preferable that the center of protruding portion 
25 is positioned on the interval 11 between the LED chips 1. 
[0164] It is preferable that the plate-shaped members that compose the heat sink are attached to each other with a 
eutectic material. Attachment of the plate-shaped members to each other with a eutectic material provides excellent 
heat conductivity and elec:ric conduc:ivity from the first plate-shaped member 2 to the second plate-shaped member 3. 

1o Additionally, it is possible to provide high heat resistant bonding. Excellent heat conductivity between the first plate
shaped member 2 and the second plate-shaped member 3 provides an advantage in terms of construction of the heat 
sink with this combination. In addition, excellent electric conductivity between the first plate-shaped member 2 and the 
second plate-shaped member 3 provides an advantage in the case where the heat sink with this combination serves as 
a lead. 

15 [0165] It is preferable that a eutectic material is formed the whole of attachment surface, i.e., the whole of the second 
surface 22 of the first plate-shaped member 2 and the whole of the first surface 31 of the second plate-shaped member 
3. Accordingly, the eutectic material can protect the surface of the plate-shaped member from corrosion due to the fluid, 
and so on. For example, although copper, or the like, with high heat conductivity is a preferable material as a plate
shaped member, copper easily causes electrolytic corrosion due to the cooling water, or the like. Coating of high corrosion 

20 resistant eutectic material (e.g., an alloy containing Au) on the whole of attachment surface can provide high reliable 
heat sink. A eutectic material may coats the surface of one of plate-shaped members, and a metal layer may be formed 
on an attachment surface of the other plate-shaped member. The metal layer is fonmed on the plate-shaped member, 
and thus protects the surface of the plate-shaped member. Additionally, it is possible to easily provide connection between 
the metal layer and the eutectic material. It is preferable that the eutectic material is an adhesive material that contains 

25 at least one material-selected from the group consisting of AuSn, AuSi, SnAgBi, SnAgCu, SnAgBiCu, SnCu, SnBi, PbSn, 
and ln. The metal layer is not specifically limited as long as having wettability in a relationship of the eutectic material 
as a bonding material. An alloy containing Au (e.g., AuSn), and Au or a laminated-layer material containing Au can be 
given be give as preferable combination of the eutectic material, and the metal layer. 
[0166] The heat sink according to present invention can be provided with two or more heat generating elements 1 

30 mounted in an array shape thereon. Using the heat sink according to present invention provides sufficient heat dissipation 
even in the case where a plurality of heat generating elements are mounted. Additionally, it is possible to suppress the 
entry of cooling fluid, peel-off of the plate-shaped member due to the entry, and so on. The heat generating elements 
that are formed in an array shape on the same surface of the heat sink can be electrically connected to each other in 
parallel and/or in series. 

35 [0167] In addition, it is preferable that the heat generating element is a semiconductor element that has a first con
ductivity type layer and a second conductivity type layer. In the case where a first conductivity type is an n type, a second 
conductivity type is a p type, and vice versa. In this embodiment, the first conductivity type layer is electrically connected 
to the heat sink, and the second conductivity type layer is electrically connected to a metal member that is formed above 
the heat sink so as sandwich an insulating layer between them. 

40 [0168] The heat sink according to present invention can be provided with two or more heat generating elements 1 
mounted in an array shape thereon. Using the heat sink according to present inve1tion provides sufficient heat dissipation 
even in the case where a plurality of heat generating elements are mounted. Additionally, it is possible to suppress the 

entry of a cooling material, peel-off of the plate-shaped member due to the entry. and so on. The heat generating elements 
that are formed in an array shape on the same surface of the heat sink can be electrically connected to each other in 

45 parallel and/or in series. 

[0169] As shown in Fig. 18, the semiconductor apparatus according to the present invention has a heat sink 40. For 
example, the cooling fluid flows inside the heat sink 40 through an inlet 42 and an outlet 44 that are provided on the 
outside surface ofthe heat sink40. Heat that is generated by semiconductor elements 46 as the heat generating elements 
is excellently dissipated the cooling fluid that flows inside the heat sink 40. The heat sink 40 is a laminated plate-shaped 

so member that is formed of two or more plate-shaped members attached to each other, for example. The plate-shaped 
members are firmly bonded with each other with a eutectic material or a metal layer with wettability provided thereon. 
Accordingly, cooling water does leak inside the heat sink 40. In the case where a semiconductor light emitting element, 
particJiarly a semiconductor laser is used as the heat generating element according to the present invention, it is possible 
to provide a high-power laser light source apparatus that emits laser light in a short wavelength range of 500 nm or less. 

55 Needless to say, this embodiment can be applied to the case where a light emitting diode, a photoreceptor element, 
and so on, are used as the heat generating element. 
[0170] A unit module type light source apparatus with LED light sources (Fig. 18) can be given as an example of the 
semiconductor apparatus o the construction according to the present invention. The outline of light source apparatus 
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has the heat sink 40, a fastener 50 for fastening it, and screws 48. In addition, a member that connects an inlet and an 
outlet of the heat sink 40 to and an inlet 42 and an outlet 44 of the fastener 50 without leakage may be used between 
the heat sink 40 and the fastener 50. This member can be made of resin or metal, for example. The aforementioned 
unit module type light source apparatus with LED light sources can have an appearance of a quadrangle as shown in 

5 Fig. 18, or a triangle and as shown in Fig. 19. In Figs. 18 and 19, wiring for supplying electric power from a power supply 
is omitted for the sake of brevity. 
[0171] In the case where the unil module tyoe light source apparatuses with LED light sources of the aforementioned 
construction are arranged, it is possible to an ultra high-power module type light source apparatus. Fig. 20 shows an 
ultra high-power module type light source apparatus. When unit module type light source apparatuses with LED light 

10 sources 52 have an appeanance of a quadrangle as shown in Fig. 20, the light source apparatuses are arranged in an 
array alignment or in a matrix alignment to provide a higher-power light source. In this case, it is preferable that inlets 
and outlets of cooling fluid of the module type light source apparatuses 52 are communicated to each other in series or 
in parallel. That is, the inlets or outlets of the module type light source apparatuses 52 can be communicated to each 
other. Alternatively, the outlet of one of the module type light source apparatuses 52 can be repeatedly connected to 

15 the inlet of a subsequent unit module type light source appanatus. When the aforementioned unit module type light 
source apparatuses with LED light sources 52 have an appearance of a triangle as shown in Fig. 21, they can be circularly 
arranged such that their edges successively overlap one another. Thus, the whole shape of them forms a polygon. In 
this arrangement, it is possible to provide construction of a higher-power light source with a small area. In addition, the 
ultra high-power module type light source apparatus can have a member that connects inlets and outlets between the 

2o unit module type light source apparatuses that compose the ultra high-power module type light source apparatus. This 
member can be made of resin or metal, for example. In this case, in se;ial connection where the unit module type light 
source apparatuses are arranged in an array shape, a matrix shape, or a circular shape, even if high pressure is required, 
it is possible to prevent leakage. 

25 EXAMPLES 

[0172] Examples of the light emitting device according to the present invention are described. However, the present 
invenf1on ·Is not limited to these examples. Add'ltionally, the sizes and the arrangement relationships of the members in 
each of drawings are occasionally shown larger exaggenatingly for ease of explanation. In this specification, in light 

30 emitting devices of the following examples, a material, a shape, and an arnangement of conductive wiring and a conductive 
wire that supply electric power to a semiconductor light-emitting element can have various forms. In this specification, 
their description and illustrations are occasionally omitted for sake of brevity. 
[0173] [Example 1] 
Fig. 1 shows a cross-sectional view schematically showing a light emitting device according to this example. A light 

35 emitting device I 00 according to this example has a heat dissipation member 102 that includes a flow path 105 of a 
refrigerant, and a support member 1 03 that is provided a recessed portion 1 06 on which a plurality of semiconductor 
light emitting elements 104 are mounted to be arranged in a matrix shape. In addition, a light conversion member 101 
is applied on a surface of the aforementioned heat dissipation members 1 02 where light emitted by a light emitting device 
1 00 is observed. 

40 The semiconductor light emitting element 1 04 according to this example has a light-emission peak wavelength of 365 
nm. The light conversion member 101 contains a material that is mixed with a phosphor suitably selected from the 
aforementioned phosphors to emit white range light. The heat dissipation member 102 is made of a quartz glass, and 
has an inlet and an outlet (not shown) for roviding the refrigerant to the flow path 105. The support member 103 isfonmed 
of a plate-shaped member of oxygen-free copper on which the recessed portion 10 is formed by processing. 

45 The light emitting device 100 formed as discussed above is attached to a water cooling device, and pure water as the 
refrigerant is provided to the flow path inside the light emitting device through the inlet. 
While cooling water is circulated in the light emitting device according to the present invention, electric power is supplied 
for 60 sec such that the light emitting element emits light at light density of 4.9 W/cm2. Reduction of output is not observed. 
The temperature of the light conversion member for light density of the light emitting element, and the light output of the 

50 light emitting device are measured. The temperature of the light conversion member is measured by a thermistor that 
is inserted to the light conver.;·it>n member. Table 1 shows the result. Fig. 5(a) schemaf1cally shows the case where 
electric power is supplied to the light emitting device for 60 sec. Fig. 5(b) schematically shows time variation of relative 
output of the light emitting device according to this example. As is evident from this embodiment, the light density of light 
from the light emitting element can be 3.0 W/cm2 or more, and the temperature of the light conversion member can be 

55 suppressed to at least 200°C or more, preferably 120°C, more preferably 1 oooc or less. 
According to the light emitting device of this embodiment, even in the case where light from the light emitting element 
that excites the phosphor has a short wavelength and is emitted at high density as excitation light, it is possible to 
suppresses self-heat generation of the phosphor to a negligible extent, and to keep the light conversion efficiency 
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optimized. Therefore, it is possible to provide a light emitting device capable of emitting light at high luminance. 
[0174] [Example 2] 
A light emitting device is configured similar to the example 1 except that a 'efrigerant is not provided to a flow path. In 
this light emitting device, light emitting elements emitting ultraviolet light are arranged in a matrix shape in a recessed 

5 portion of a first heat dissipation member. A light conversion member that contains a phosphor material so as to emit 
white range light is located directly above the light emitting elements at a distance of about 2 mm. The light emitting 
element has a light emission peak wavelength of 365 nm. The phospnor is suitably selected from the aforementioned 
phosphors to emit white range light and is mixed. The heat dissipation ember is made of a quartz glass material. The 
light conversion member is applied to a surface of the quartz glass in a side where light is observed. The temperature 

1o of the light conversion member is measured by a thermistor that is inserted to the light conversion member. The light 
density of the light emitting element, the temperature of the light conversion member for electric power to the light emitting 
element, and the light output of the light emitting device are measured. The following table shows the result. Fig. 5(a) 
schematically shows the case where electric power is supplied to the light emitting device for time of 60 sec. As for the 
respective light densities of light emitting element, Fig. 5(b) schematically shows time variation of relative light output of 

15 the light emitting device. As for the light densities of light emitting element, Fig. 5(c) schematically shows time variation 
of the temperature of the light conversion member. 
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[0175] 

TABLE 1 

Light Density[W/cm2] Electric Power [W] Temp of Light Conversion Member [0 C] 

1.5 15 About 60 

2.7 30 About85 

4.9 70 About 120 

When the electric power is 15 W, the temperature of the light conversion member is about 60°C, and the light output is 
sufficiently stable, as shown in Fig. 5(b). When the electric power is 30 W, the temperature ofthe light conversion men;ber 
is about 85°C, and the light output of white light as a second light slightly decreases at first but became sufficiently stable. 
When the electric power is 70 W, the temperature of the light conversion member reaches about 120oc at 60 sec after 
the electric power is supplied. The output light of the light emitting device decreases to about 75% of the initial output 
after the electric power is supplied, but shows a tendency to be stable at a certain output. 
[0176] [Example 3] 
Fig. 2 shows a cross-sectional view schematically showing a light emitting device 200 according to this example. A heat 
dissipation member 202 according to this example is formed of a plate-shaped metal material that has a plurality of 
through holes arranged in a shape as viewed from a side of the light emitting device 200 where light is observed. A light 
conversion member 201 is formed on a surface in a side where light from the semiconductor light emitting element 104 
is incident, the through holes, and a surface where light is observed in the heat dissipation member 202. Thus, the heat 
dissipation member 202 extends in a net shape inside the light conversion member 201. As viewed from a side where 
light is observed, the heat dissipation member 202 or the periphery of the light conversion member 201 is thenmally 
connected to the support member 103. The light emitting device is configured similar to the example 1 except the above 
construction. According to the construction of this example as discussed above, the light emitting device has effects 
substantially similar to the example 1, and additionally aids heat dissipation from the central part of the light conversion 
member to the periphery. Thus, the light emitting device provides high power. 
[0177] [Example 4] 
Fig. 3 shows a cross-sectional view schematically showing a iight emitting device 300 according to this example. Both 
a light conversion member 301 and a heat dissipation member 302 according to this example are provided on the upper 
surface side where light from the light emitting device 300 is observed in the upper and lower surfaces of a transparent 
member 303. The transparent member 303 is formed of a plate-shaped material that passes light from at least the 
semiconductor light emitting element 104, and is made of glass, transparent resin, or the like, as its material, specifically. 
The light conversion member 301 is dimensioned to an area where the light that passes through the aforementioned 
transparent member 303 is incident, in other words, it is dimensioned to the size of an opening of the recessed portion 
1 06. The heat dissipation member 302 has the flow path of a refrigerant therein, and is formed so as to surround the 
rim of the light conversion member 301. The flow path of the refrigerant inside the heat dissipation member 302 is formed 
so as to surround the light conversion member 301. As viewed from a side where light is observed, the periphery of the 
transparent member 303 may contain filler in a portion that is in contact with at least the support member 1 03 in order 
to improve heat conductivity. The light emitting device is configured similar to the example 1 except the above construction. 
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According to the construction of this example as discussed above, the light emitting device has effects substantially 
similar to the example 1 without that the heat dissipation member affects the optical characteristics of light that outgoes 
from the light emitting device. Thus, the light emitting device provides higher power. 
[0178] [Example 5] 

s Fig. 4 shows a cross-sectional view schematically showing a light emitting device 400 according to this example. The 
light emitting device 400 according to this example has a curve-shaped heat dissipation member 402 in an opening 
orientation of the recessed portion 106 of the support member 103 on which the semiconductor light emitting element 
104 is mounted. A light conversion member 401 is applied an inner wall surface of the heat dissipation member 402 (a 
surface where light from the light emitting element 104 is incident). An end of the heat dissipation member402 is thermally 

1o connected to the support member 103. Another end is spaced away from the support member 103 so as to allow light 
emitted by the light emitting device to pass between them. According to this construction, light from the semiconductor 
light emitting element 104 (as illustrated by dotted lines in the Figure, for example) is incident on the light conversion 
member. Then, light with a wavelength converted by a phosphor is reflected by the inner wall surface of the heat 
dissipation member 402 and is radiated from the light emitting device 400 (as illustrated by solid lines in the Figure, for 

15 example). The light emitting device is configured similar to the example 1 except the above constnuction. According to 
this example, the light emitting device has effects substantially similar to the example 1. Additionally, the light emitting 
device radiates light with the wavelength converted by the phosphor toward a desired direction. 
[0179] [Example 6] 
Fig. 6 shows a perspective view and a partial cross-sectional view schematically showing a light emitting device according 

20 to this example. Fig. 7 is a perspective view schematically showing components of the light emitting device according 
to this example of the present invention. Fig. 8 is a cross-sectional view of the light emitting device of Fig. 6 as seen 
along the line X-X. 
A light emitting device 100 according to example has a first heat dissipation member 115 with a first flow path 112, and 
a supporting substrate 1 08 that supplies electric power to light em·rtting elements 1 04. They are laminated so as to 

25 sandwich an insulati J member 107. A second heat dissipation rr:ember 109 with a second flow path 113 is laminated 
on the aforementioned supporting substrate 1 08. The light conversion member 1 01 containing a phosphor is coated on 
a main surface in a side where light is observed of the second heat dissipation member 1 09. An inlet for admission of 
a refrigerant to the aforementioned flow path, and an outlet for ejection of the refrigerant external of the light emitting 
device through the aforementioned flow path are formed in a main surface side of the first heat dissipation member 115, 

30 in other words, a side where the light emitting device 100 is mounted. The insulating member 107 and the supporting 
substrate 108 have through holes in the principle side. The through holes are opposed to the aforementioned inlet and 
outlet, and serves as third flow paths 11 0 for communicating the aforementioned first and second flow paths 112 and 
113. In addition, a through hole that surrounds mounted semiconductor light emitting elements is formed in the supporting 
substrate 108. The through hole has an inner wall surface that is tapered so as to reflect light from the light emitting 

35 elements toward a side where the light is observed. 
A plurality of the light emitting elements 201 are arranged in a matrix shape in a recessed portion of the first heat 
dissipation member. The light conversion member containing the phosphor to provide white range light is provided on 
the second heat dissipation member. The light emitting element according to this example has a light emission peak 
wavelength of 365 nm. The phosphor is suitably selected from the aforementioned phosphors to provide white range 

40 light and is mixed. The second heat dissipation member is made of a quartz glass material. The light conversion member 
is applied to a surface of the quartz glass in a side where light is observed. A formation method of the light emitting 
device according this example is now described. 
First, the first heat dissipation member 115 that cools the light emitting elements is formed. As shown in Fig. 7, material 
plates of oxygen-free copper are processed to form the frrst and second plate-shaped members 115a and 115b. The 

45 first and second plate-shaped members have 200 f.Lm. Fastening screw holes for are formed at four corners of the first 
plate-shaped member 115a. The through holes that serve as side walls of the third flow paths are formed in a surface 
that is opposed to the principle of surface the semiconductor light emitting elements are mounted. After the screw holes 
are formed, as shown in Fig. 2, at the four corners, asperities that form the first flow path 112, the inlet for admission of 
the refrigerant ·rnto the light emitting device, and the outlet for ejection of the refrigerant external of the light emitting 

50 device are formed, In addition, main surfaces of the first and second plate-shape members that are opposed to each 
other are provided with Au and/or an alloy layer of Au and Sn formed there0n. After that, the first and second plate
shape members are attached to each other by thermal treatment of 300 to 400°C in a nitrogen atmosphere to form the 
first heat dissipation member with the laminated plate-shaped members. The aforementioned asperities define space 
that forms the first flow path between the first and second plate-shape members. 

55 Subsequently, the light conversion member is coated to form the second heat dissipation member 109 for cooling the 
light conversion member itself. The second heat dissipation member 109 is made of a material that has transparency 
for at least light of a main wavelength of the semiconductor light emitting element, preferably of light of the light emitting 
element and the phosphor. For example, the two plate-shaped members 1 09a and 1 09b are made of synthetic quarts 
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glass and transparent resin. The asperities. inlet, and outlet are formed in a main surface of at least one of the plate
shaped member. After that, two plate-shaped members are attached to each other to form the second heat dissipation 
member 109. 
In addition, the first heat dissipation member 115 for cooling the light emitting elements to be mounted, the insulating 

5 member 107, and the second member on which the light conversion member is coated are successively laminated. In 
this case, the through holes are previously formed in the insulating member, and the openings of components are 
positioned such that the inlets and outlets of the first and second heat dissipation members are aligned, respectively. 
The upper and lower surfaces of the insulating member 107 are electrically insulated. Screw holes corresponding to the 
aforementioned the screw holes are provided in the insulating member 107. The diameter of the openings of the through 

10 hole provided in the insulating member 107 are dimensioned to be smaller than the diameters of the inlet and outlet of 
the first or second heat dissipation member, and 0-rings are preferably provided to the openings. The 0-rings are ring
shaped members made of an elastic material such as rubber and silicone resin, and are inserted into the through holes. 
This construction can prevent leakage of the refrigerant from the light emitting device. As discussed above, the support 
member on which the semiconductor light emitting elements are mounted is formed. 

15 The semiconductor light emitting elements are mounted on the first heat dissipation member 115 with a conductive 
adhesive agent. The light conversion member 101 with the phosphor bounded with a transparent resin is coated on an 
upper surface in a side where light is observed of the second heat dissipation member 109. The semiconductor light 
emitting elements are mounted with Au-Sn as an adhesive agent in the recessed portion 111 that is formed by the first 
heat dissipation member and the supporting substrate 108. In this case, the eutectic temperature of Au-Sn when the 

20 semiconductor light emitting elements are mounted is set lower than the eutectic temperature of Au-Sn when the plate
shaped nrembers consisting principally of the aforementioned copper are bonded. This can prevent the plate-shaped 
members from peeling off. 
The light emitting device 1 oo formed as discussed above is attached to a water cooling device, and pure water as the 
refrigerant is provided to the flow path inside the light emitting device through the inlet. As shown in Fig. 8, pure water 

25 that is continuously supplied to the light emitting device through the inlet ~0parately flows in the first flow path 112 and 
in the second flow path through the third flow path 110, for example. The pure water that separately flows meets again 
in the periphery of the outlet and is elected external of the light emitting device 100. In the case of circulation of pure 
water inside the light emining device, since components are bonded to each other with Au-Sn as an adhesive agent, 
and the light emitting device according to this example has the 0-rings as discussed above, the refrigerant does not 

30 leak from a heat sink. 
While cooling water is circulated in the light emitting device according to the present invention, electric power is supplied 
for60 sec such that the light emitting element emits light at light density of4.9 W/cm2. Reduction of output is not observed. 
The temperature of the light conversion member for light density of the light emitting element, and the light output of the 
light emitting device are measured. The temperature of the light conversion member is measured by a thermistor that 

35 is inserted to the light conversion member. As is evidentfrom this example, the !ight density of light from the light emitting 
element can be 3.0 Wlcm? or more, and the temperature of the light conversion member can be suppressed to at least 
200°C or more, preferably 120°C, more preferably 1 OO"C or less. 
According to the light emitting device of this embodiment, even in the case where light from the light emitting element 
that excites the phosphor has a short wavelength and is emitted at high density es excitation light, it is possible to 

40 suppresses self-heat generation of the phosphor to a negligible extent, and to keep the light conversion efficiency 
optimized. Therefore, it is possible to provide a light emitting device capable of emitting light at high luminance. 
[0180] [Example 7] 
Material plates of oxygen-free copper with a thickness of 200 11m are processed to fonrn first and second plate-shaped 
members as shown in Figs. 14 and 15. Screw holes arefonrned atfourcorners of the first plate-shaped member. Asperities 

45 are fonrned on a second surface that is opposed to a first surface on which a heat generating element is fomned (Fig. 
14). Screw holes are formed at four corners of the second plate-shaped member. In addition, an inlet for admission of 
a fluid and an outlet are formed (Fig. 15). Formation surfaces of these members are provided with an Au layer and/or 
AuSn layer formed thereon. After that, the members are attached by thermal treatment at 300°C to 400°C in an N2 gas 
atmosphere to fomn a laminated plate-shaped member. The heat generating element is mounted in the laminated plate-

50 shaped member with an adhesive material such as AuSn. In this case, the weight ratio of AuSn is controlled such that 
the eutectic temperature when the heat generating member is mounted is low compared with the eutectic temperature 
in the processing on a copper thin plate. This can suppress peel-off of the heat sink when the heat generating element 
is bonded. In the state where the heat sink with the heat generating element formed thereon is attached to a water 
cooling device as discusseclabove, the fluid is not leaked from the heatsink when the fluid such aspurewater is circulated. 

55 [0181] [EXAMPLE 7-1] 
A heat sink is composed of a laminated plate-shaped member having the aforementioned first plate-shaped member 
with a second surface on which asperities is fonrned by chemical etching, and so on. Twenty-one of LED elements formed 
of a nitride semiconductor with 1 mm square are mounted. Thus, a prototype LED light source with an opening diameter 
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of about 8 mm is produced. A recessed part in the asperities has a width of 200 f.Lm and a depth of 200 f.Lm. A protruding 
part has a Width of BOO p.m. The 1-L characteristic of one typical element in the twenty-one of elements that composes 
the LED light source, and the 1-L characteristic of one element that is cooled by a conventional passive cooling means 
are observed. In this observation, in the case of the passive cooling means shown by non-solid circular points, its line 

5 is deviated from linearity form 0.3 A to 0.5 A as shown in Fig. 22. On the contrary to this, in the active cooling means 
according to this example, as shown by a solid line, even in the case of the semiconductor apparatus with the twenty
one LED ele~ents are mounted, it is ooserved that it has linearity even in the range beyond 0.5 A. As shown in Fig. 23, 
the semiconductor apparatus with the twenty-one LED elements with 1 mm square are mounted thereon provides light 
output of over 5 watts. Even in consideration of thermal interference in the case of an interval between the elements of 

1o about 200 f.Lm, although the elements are mounted at high density, the high brightness LED light source with excellent 
linearity is provided. 
[0182] [EXAMPLE 7-2] 
A semiconductor apparatus has twenty-one LED elements that are mounted on a heat sink according to the present 
invention. The semiconductor apparatus is driven at a constant current while pure water as a circulation cooling medium 

15 as a fluid is circulated (conditions of temperature 25°C, and flow rate 0.4 Umin). Figs. 24 and 25 show the result. 
The aforementioned semiconductor apparatus is driven at a constant current of 1 0.5 A (an applied current per element 
is 0.5 A) while pure water is (conditions of temperature 25°C, and flew rate 0.4 Umin) circulated (Fig. 24). In a passive 
cooling method as a comparative example, if one element is applied with a current of 0.5 A, it is expected that 1ts output 
will decrease to about 10% after 100 hours later as shown by a dotted line. However, in the case where it is mounted 

2o on the heat sinks that employs active cooling means according to the present invention, even when the LED elements 
as the heat generating elements are mounted at high density such as an interval between them of about 200 ~-tm, their 
deterioration after 100 hours later is almost not observed. In this case, although heat density is about 2 Watts/mm2, the 
light output is over 3 Watts. 
[0183] [EXAMPLE 7-3] 

25 A semiconductor apparatL has twenty-one LED elements that are mounted on a heat sink according to the present 
invention. The semiconductor apparatus is driven at a constant current of 20 A (an applied current per element is 0.95 
A) while pure water (conditions of temperature 25°C, and flow rate 0.4 Umin) is circulated (Fig. 25). In a passive cooling 
method, if one element is applied with a current of 1 A, it is expected that its output will decrease to about 15% after 10 
hours later. However, in the case where it is mounted on the heat sinks that employ active cooling means according to 

30 the present invention, even when the LED elements are mounted at high density such as an interval between them of 
about 200 f.Lm, their deterioration after 1 0 hours later is almost not observed. In this case, although heat density is about 
5 Watts/mm2, the light output is over 5 Watts. 
[0184] [EXAMPLE 7-4] 
Simulation is performed on an apparatus (hereinafter, referred to as a "system") that has heat generating elements 

35 mounted in a matrix shape on a heat sink assuming that it is placed in a vacuum thermally insulated space and cooling 
water of 25°C is circulated in the heat sink. Fig. 26 shows the simulation result. In Fig. 26(a), simulation is performed by 
using a heat sink that has protruding portions with a large diameter located at the center and four corners of the heat 
generating element (hereinafter, referred to as simply "(a)"). In Fig. 26(b), simulation is performed by using a heat sink 
that has protruding portions with a small diameter located at the center of the heat generating element (hereinafter, 

40 referred to as simply "(b)"). In Fig. 26(c), simulation is performed by using a heat sink that did not have any protruding 
portions (hereinafter, referred to as simply "(c)'). 
In the case of (b) rather than (c), and in the case of (a) rather than (b), water pressure distribution of the cooling fluid 
tends to have contour lines that are perpendicular to the fluid flow. Additionally, the cooling fluid tends to flow uniformly 
in the whole of flow path. Accordingly, it is found that, in the case of the light emitting device using the heat sink with the 

45 protruding portions set as (a), characteristics unevenness due to heat is suppressed. 
In the simulation, since cooling water of 25°C is constantly circulated, if the minimum temperature of the system is 25°C 
or more, heat is stored in the heat sink. In other words, practically, since heat is dissipated toward materials external of 
the system, it is assumed that the temperature of a package increases. 
In the light emitting device that uses the heat sink with protruding portions set as (a), as shown in Figs. 27 and 28, even 

50 in the case of small flow rate, since the minimum temperature in the system (the lowest temperature in the heat sink) 
and the maximum temperature in the system (the highest temperature in the heat sink, i.e., the temperature of the heat 
generating element itself) are low, heat dissipation external of the system is suppressed. Accordingly, thermal equilibrium 
can be obtained. 
Fig. 20 shows a relationship between thermal resistance calculated based on the maximum temperature of the system 

55 and flow rate. The light emitting device that uses the heat sink with protruding portions set as (a) can provide thermal 
resistance of 0.5°C/Watt or less in the flow rate of 0.3 to 0. 7 Umi'l. This shows that very high density heat can be ejected. 
According to the light emitting device according to this example, a high-power light emitting device that can be handled 
with bare hands even in the case where electric power over 100 Watts is continuously applied can be provided. 
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Industrial Applicability 

[0185] A light emitting device can be applied to light emitting devices such as general lighting of phosphor lamp, lighting 
for signals or automobiles, backlight for LCDs, and display, particularly to white range light and multi-color light emitting 

s devices that use semiconductor light emitting elements. 
According to the present invention, since heat dissipation characteristics are excellent, and a phosphor does not dete
riorate, the present invention can be applied to a lighting apparatus that has reliability and emits high-power light. 
Moreover, the present invention can be applied to a heat sink with a semiconductor light emitting element or a semicon
ductor photoreceptor element, or a heat generating element such as semiconductor device, formed thereon and to a 

10 semiconductor apparatus having this heat sink. 

Claims 

15 1. A light emitting device comprising: 

a light emitting element; 
a light conversion member including a phosphor material that is capable of absorbing light emitted from said 
light emitting element at least partially and emitting light in different wavelength; and 

20 a heat dissipation member that is located in a side where said light conversion member is provided as viewed 
from said light emitting element. 

2. The light emitting device according to claim 1, wherein said heat dissipation member has a flow path of a refrigerant. 

25 3. The light emitting device according to claim 2, wherein said heat dissipation member includes at least one pair of 
an inlet for admission of said refrigerant and an outlet for ejection of the refrigerant that is circulated through said 
flow path. 

4. The light emitting device according to claim 3, wherein said heat dissipation member is formed of a material that 
30 passes at least light from said light emitting element, or a material that passes light from both said light emitting 

element and said light conversion member. 

5. The light emitting device according to claim 1, wherein said heat dissipation member is formed of two plate-shaped 
members that form the flow path for flowing cooling fluid between them, and a plurality of said light emitting elements 

35 are mounted to be two-dimensionally arranged on a main surface of said heat dissipation member, wherein a plurality 
of protruding portions are formed in the surface of said plate-shaped member inside said flow path, and at least 

some of said plurality of protrudin portions are formed such that their centers are located between said light emitting 
elements and a substantially central art of said light emitting element. 

40 6. A light emitting device comprising a light emitting element, a light conversion member including a phosphor material 
that is capable of absorbing light emitted from the light emitting element at least partially and emitting light in different 
wavelength, and a heat dissipation member, wherein 
said heat dissipation member having a flow path of a refrigerant includes a first heat dissipation member that has 
a first flow path in a side where said light emitting element is mounted, and a second heat dissipation member that 

45 has a second flow path in a side where light from said light emitting element is incident, the second heat dissipation 
member including said light conversion member. 

50 

7. The light emitting device according to claim 6, wherein said flow path includes a third flow path that connects said 
7irst flow path to said second flow path. 

8. The light emitting device according to claim 7, wherein each or one of said first and second heat dissipation members 
includes a pair of an inlet for admission of said refrigerant and an outlet for ejection of the refrigerant that is circulated 
:r.rough said flow path. 

55 9. The light emitting device according to claim 8, wherein said first heat dissipation member, an insulating member, a 
supporting substrate, and said second heat dissipation member are laminated. 

10. The light emitting device according to claim 9, wherein said heat dissipation member has said inlet or outlet in at 
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least one of main surface sides, and said insulating member and said supporting substrate have through holes that 
form parts of said third flow path. 

11. The lighr emitting device according to claim 1 0, wherein a conductive member that contains at least one element 
5 selected the group consisting of Au, Ag, and AI is coated on at least one of main surfaces of said insulating member. 

10 

12. The light emitting device according to claim 11, wherein one electrode of said light emitting element is electrically 
connected to the conductive member that is coated on coated on the at least one of main surfaces of said insulatin 
member via a conductive wire, another electrode is electrically connected to said first heat dissipation member. 

13. The light emitting device according to claim 12, wherein said second heat dissipation member is formed of a material 
that passes at least light from said light emitting element, or a material that passes light from both said light emitting 
element and said light conversion member. 

15 14. The light emitting device according to claim 6, wherein each or one of said first and second heat dissipation members 
is formed of two plate-shaped members that form the flow path for flowing cooling fluid between them, and a plurality 
of said light emitting elements are mounted to be two-dimensionally arranged on a main surface of said first heat 
dissipation member, wherein a plurality of protruding portions are formed in the surface of said plate-shaped member 
inside said flow path, and at least some of said plurality of protruding portions are formed such that their centers 

20 are located between said light emitting elements and a substantially central part of said light emitting element. 

15. A light emitting device comprising a heat dissipation member that is formed of two plate-shaped members that form 
a flow path for flowing cooling fluid between them, and a plurality of light emitting elements that are mounted to be 
two-dimensionally arranged on a main surface of the heat dissipation member, wherein 

25 a plurality of protruding port" 1s are formed in the surface of said plate-shaped member inside said flow path, and 
at least some of said plurality of protruding portions are formed such that their centers are located between said 
light emitting elements and a substantially central part of said light emitting element. 

16. The light emitting device according to claim 15, wherein said plurality of protruding portions are arranged apart from 
30 each other in the bended manner such that line segments that successively connect the protruding portions closest 

to each other repeatedly change their direction from a inlet part to a outlet part of said flow path. 

35 

17. The light emitting device according to claim 16, wherein at least some of said plurality of protruding portions are 
formed such that their centers are located between said light emitting elements. 

18. The light emitting device according to claim 17, wherein said plurality of protruding portions are located at a sub
stantially central part of and in the peripheries of the corners of the light emitting element. 

19. The light emitting device according to claim 18, wherein a metal material containing Au coats an attachment surface 
40 of said plate-shaped members. 

45 

50 

55 
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Description 
LIGHT EMITTING DEVICE 

Technical Field 

[1] The present invention relates, in general, to a light emitting device (LED), and 

more particularly, to an LED comprising at least one light emitting source and a 

wavelength-conversion means to convert a wavelength of light generated by the light 

emitting source into a wavelength exhibiting a predetermined color of light. 

Background Art 

121 Generally, an LED is advantageous because it has low power consumption and a 

long lifetime, and also, it can be mounted in limited spaces and is highly resistant to 

vibration. Recently, single color LEOs, for example, red, blue or green LEOs, and as 

well, white LEDs have been disclosed. Of these LEOs, the white LED is expected to 

he increasingly used as it is applied to automotive products and lighting fixtures. 

[3] In the LED techniques, white color is mainly realized by the two following 

methods. In the first method, red, blue and green light emitting diodes arc disposed to 

be adjacent to one another, and colors of light cmiucd by the light emitting diodes 

combine to realize white light. However, since the light emitting diodes have different 

thermal or temporal properties, the hue changes depending on usage conditions. In 

particular, non-unifonn color, such as color irregularity, is exhibited. 

[41 As a second method, a phosphor is included in the light emitting diode, and thus, 

primary light emitted by the light emitting diode is partially combined with secondary 

light converted into a predetermined wavelength by the phosphor to realize a white 

color. This method, for example, adopts a blue light emitting diode having a peak 

emission wavelength between 450 and 490 nm and a Y AG phosphor to absorb light 

emitted by the blue light emitting diode and convert it into almost yellow fluorescent 

rays, and is disclosed in WO 98/05078 and WO 98/12757. 

[51 However, the above second method is disadvantageous because it cannot provide 

high white emission properties due to theY AG phosphor. That is, theY AG phosphor 

exhibits high emission efficiency only in the wavelength range lower than a peak 

emission wavelength of 560 nm. Thus, when such a phosphor is mixed with a blue 

light emitting diode having a wavelength between 450 and 490 nm, a low color 

temperature of 6000 to 8000 K and a low color rendering index of 60 to 75 are 

manifested, thus exhibiting a cool blue-white color. 

[ 61 Therefore, limitations are imposed on applications of the conventional white LEOs 

to various products. In particular, such an LED cannot be used for lighting fixtures. 

Disclosure of Invention 
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Technical Problem 

17] Accordingly, the present invention has been made keeping in mind the above 

problems occurring in the related art, and an object of the present invention is to 

provide an LED having a wavelength-conversion means, which is advantageous in that 

because it has a high color temperature of about 2000 to 8000 K or 1 0000 K and a high 

color rendering index of 90 or more, it can he applied to electronic products, such as 

home appliances, audio systems and communication products, and as well, various 

exterior and interior displays, in particular, automobiles and lighting fixtures. 

Technical Solution 

[ 8 J In order to achieve the above object, the present invention provides an LED, which 

comprises one or more light emitting diodes to primarily emit light having different 

wavelengths in a wavelength range of ultraviolet rays and/or blue light; and a 

wavelength-conversion means to convert the primary light into secondary light in a 

visible light wavelength range. 

19J In a preferred embodiment, the one or more light emitting diodes include a first 

light cm.itting diode having a peak emission wavelength between ~60 and 420 nm; a 

second light emitting diode having a peak emission wavelength between 400 and 450 

nm; and a third light emitting diode having a peak emission wavelength between 430 

and 500 nm. 

[10] In another preferred embodiment, the one or more light emitting diodes include a 

first light emitting diode having a peak emission wavelength between 390 and 450 nm; 

and a second light emitting diode having a peak emission wavelength between 440 and 

500 nm, and the wavelength-conversion means to convert primary light into secondary 

light in the visible light wavelength range includes a phosphor. 

[11] Further, the light emitting diodes to emit primary light and the wavelength-

conversion means arc mounted in a single package. As such, the single package is 

fonncd into a chip package, which comprises a substrate, one or more light emitting 

diodes mounted on the substrate, and a wavelength-conversion means placed around 

the light emitting diodes, or is formed into a top package, which comprises a substrate 

having a reflector fonncd thereon, one or more light emitting diodes mounted on the 

substrate, and a wavelength-conversion means placed around the light emitting diodes. 

[ 12] Moreover, when the substrate of the chip package or top package is formed of 

metal, heat generated by the one or more light emitting diodes can be effectively 

emitted. In addition, a radiation sheet is also mounted on the substrate formed of metal, 

thus further increasing heat emission efficiency. 

[13] On the substrate of the chip package or top package, a molded pari to enclose the 

light emitting diodes and the wavelength-conversion means is preferably further 
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formed. In this case, the wavelength-conversion means is uniformly distributed in the 

molded part. 

[14] Further, the single package is formed into a lamp package, which comprises a pair 

of lead electrodes, one or more light emitting diodes mounted on one of the pair of lead 

electrodes, a wavelength-conversion means placed around the light emitting diodes, 

and a molded part to enclose the light emitting diodes and the wavelength-conversion 

means. 

[ 15] Furthennore, the single package is fonned into a high output package, which 

comprises one or more light emitting diodes, a wavelength-conversion means placed 

around the light emitting diodes, and a heat sink to emit heat generated by the one or 

more light emitting diodes. As such, a radiation sheet to emit heat from the heat sink is 

additionally included to fmiher increase heat emission efficiency. 

[16] Also, the light emitting diodes each include a substrate fonned of silicon carbide or 

sapphire and a nitride epitaxial layer formed on the substrate. 

[171 The wavelength-conversion means includes one or more phosphors having 

different properties, and is placed on at least one of a side surface, an upper surface and 

a lower surface of the light emitting diode, or is used in a mixture with an adhesive or a 

molding material. 

[18] In a preferred embodiment, the wavelength-conversion means includes any one 

selected from among a first phosphor having a peak emission wavelength between 440 

and 500 nm, a second phosphor having a peak emission wavelength between 500 and 

590 nm, a third phosphor having a peak emission wavelength between 580 and 700 

nm, and mixtures thereof. 

]19j In another preferred embodiment, the wavelength-conversion means includes any 

one selected from among a first phosphor having a peak emission wavelength between 

440 and 500 nm, a second phosphor having a peak emission wavelength between 500 

and 590 nm, a third phosphor having a peak emission wavelength between 580 and 

700 nm, and mixtures thereof. 

[20j Further, each phosphor comprises one or more phosphor components having 

different properties in the corresponding wavelength range. 

Description of Drawings 

[21] The above and other objects, features and other advantages of the present invention 

will he m()re clearly understood from the following detailed description taken in 

conjunction with the accompanying drawings, in which: 

[22] FIG. 1 is a longitudinal sectional view schematically showing an LED according to 

a first embodiment of the present invention, in which the LED is formed into a chip 

package comprising two light emitting diodes and a wavelength-conversion means; 

l23] FIG. 2 is a graph showing the emission spectrum of the LED according to the first 
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embodiment of the present invention, in which the LED is formed into the chip 

package comprising two blue light emiiling diodes having di1Ierent peak emission 

wavelengths and a wavelength-conversion means including a mixture of phosphors 

having peak emission wavelengths corresponding to green, yellow and orange light; 

[24] FIG. 3 is a longitudinal sectional view schematically showing an LED according to 

a second embodiment of the present invention, in which the LED is formed into a chip 

package comprising three light emitting diodes and a wavelength-conversion means; 

[25 [ FIG. 4 is a graph showing the emission spectrum of the LED according to the 

second embodiment of the present invention, in which the LED is formed into the chip 

package comprising three blue light emitting diodes having different peak emission 

wavelengths and a wavelength-conversion means including a mixture of phosphors 

having peak emission wavelengths corresponding to green, orange and red light; 

[26] FIG. 5 is a graph showing the emission spectrum of the chip package comprising 

three blue light emitting diodes having different peak emission wavelengths and a 

wavelength-conversion means including a mixture of phosphors having peak emission 

wavelengths corresponding to green and orange light; 

[27] FIG. 6 is a longitudinal sectional view schematically showing a top package 

according to a third embodiment of the present invention; 

[28] FIG. 7 is a perspective view showing a side package according to a fourth 

embodiment of the present invention; 

[291 FIG. 8 is a longitudinal sectional view schematically showing a lamp package 

according to a fifth embodiment of the present invention; 

[30] FIG. 9 is a longitudinal sectional view schematically showing a high output 

package according to a sixth embodiment of the present invention; and 

l3lj FIG. I 0 is a longitudinal sectional view schematically showing a high output 

package according to a seventh embodiment of the present invention. 

Best Mode 

[32] Hereinafter, a detailed description will be given of preferred embodiments of the 

present invention, with reference to the appended drawings. 

[33] FIG. lis a longitudinal sectional view schematically showing an LED according to 

a first embodiment of the present invention, in which a chip package including two 

light emitting diodes and a wavelength-conversion means is shown. As shown in the 

drawing, a substrate 1 has electrode patterns 5 formed on both surfaces thereof, and 

two light emitting diodes 6 and 7 to primarily generate blue light having different 

wavelengths are mounted on either electrode pattern 5. The light emitting diodes 6 and 

7 arc mounted on the electrode pattern 5 using a conductive adhesive 9, and electrodes 

of the light emitting diodes 6 and 7 are connected to another electrode pattern (not 

shown) by means of a conductive wire 2. 

Vizio EX1008 Page 0795



5 

wo 2005/109532 PCT/KR2005/00 1287 

[34] A wavelength-conversion means 3 is placed on upper surfaces and side surfaces of 

the two light emitting diodes 6 and 7. The wavelength-conversion means 3 functions to 

convert blue light generated by the light emitting diodes 6 and 7 into secondary light in 

the visible light wavelength range. The wavelength-conversion means 3 mixed with a 

resin, for example, an epoxy resin or a silicone resin may be dotted on the light 

emitting diodes 6 and 7. In addition, the wavelength-conversion means 3 mixed with 

the conductive adhesive 9 may be placed on the lower surfaces of the light emitting 

diodes 6 and 7. 

[35] An upper portion of the substrate 1 having the two light emitting diodes 6 and 7 

mounted thereon is molded using the resin to form a molded pat1 I 0. In the LED 11 

according to the first embodiment of the present invention, the wavelength-conversion 

means 3 is uniformly dotted on the upper surfaces and side surfaces of the light 

emitting diodes 6 and 7 at a predetermined thickness. Alternatively, the wavelength

conversion means 3 may be uniformly distributed throughout the molded part 10, 

which is disclosed in U.S. Patent No. 6,482,664 filed by the present inventors. 

[36] Of the two blue light emitting diodes 6 and 7, a first I ight emitting diode 6 has a 

peak emission wavelength between 390 and 450 nm, and a second light emitting diode 

7 has a peak emission wavelength between 440 and 500 nm. Each of the first and 

second light emitting diodes 6 and 7 includes a substrate made of silicon carbide or 

sapphire and a nitride epitaxial layer formed on the substrate. 

[37] The wavelength-conversion means 3 includes a single phosphor or a mixture of 

different phosphors. That is, the wavelength-conversion means 3 includes at least one 

phosphor selected from among a first phosphor having a peak emission wavelength 

between 440 and 500 nm, a second phosphor having a peak emission wavelength 

between 500 and 590 nm, and a third phosphor having a peak emission wavelength 

between 580 and 700 nm. In addition, each phosphor may consist of one or more 

phosphor components having different peak emission wavelengths in the cor

responding wavelength range. 

[381 The phosphor of the wavelength-conversion means 3 is composed of orthosilicates 

represented by a general formula of (Ba,Sr,Ca) SiO :Eu and/or Mn. As such, the 
. X 4 

mixing ratio of Ba, Sr and Ca, the mixing ratio of (Ba,Sr,Ca) SiO :Eu and (Ba,Sr,Ca) 
X 4 X 

SiO :Mn, and the mixing ratio of Ba, Sr, Ca, Mn and Eu are appropriately controlled to 
4 

obtain the first phosphor having a peak emission wavelength between 440 and 500 nm, 

the second phosphor having a peak emission wavelength between 500 and 590 nm, and 

the third phosphor having a peak emission wavelength between 580 and 700 nm. In 

this way, the phosphors are mixed with each other at an appropriate ratio to constitute 

the wavelength-conversion means 3. 

[391 1n the chip package 11 as the LED according to the first embodiment, the first light 
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emitting diode 6 and the second light emitting diode 7 are supplied with external power 

by means of the electrode pattern 5. Thereby, blue light having a peak emission 

wavelength between 390 and 450 nm and blue light having a peak emission 

wavelength between 440 and 500 nm arc primarily generated by the first light emitting 

diode 6 and the second light emitting diode 7, respectively. Subsequently, the primary 

blue light thus generated excites the phosphors, which then secondarily produce light 

having peak emission wavelengths between 440 and 500 nm, between 500 and 590 

nm, and between 580 and 700 nm. Hence, the primary blue light generated by the first 

and second light emitting diodes 6 and 7 is combined with the secondary light 

converted into predetermined wavelengths by the phosphors to realize the color of the 

corresponding visible light wavelength range. 

[ 401 Further, the desired color is realized by appropriately controlling the mixing ratios 

of the phosphors. For example, in the case where the first phosphor having a peak 

emission wavelength between 440 and 500 nm and the second phosphor having a peak 

emission wavelength between 500 and 590 nm arc used, the secondary light ranging 

from 580 to 700 nm is not generated. Hence, the primary blue light emitted by the first 

light emitting diode 6 and the second light emitting diode 7 is combined with the 

secondary light converted into predetermined wavelengths by the phosphors, thus 

realizing a predetermined color of the corresponding visible light wavelength range. In 

addition to the mixing ratios of the phosphors, the light emitting diodes having desired 

peak emission wavelengths in the corresponding wavelength ranges may be ap

propriately selected to achieve the desired emission on the color coordinate system. 

[41] Therefore, when the two blue light emitting diodes 6 and 7 having different 

wavelengths are used and the phosphors having different peak emission wavelengths 

(blue, green or orange) are also mixed, the LED having the emission spectrum shown 

in FIG. 2 is manufactured. Such an LED has a color temperature of 3,500 to 7,500 K 

and a color rendering index of about 80-93. 

[42] In the present embodiment, the light emitting diodes arc appropriately selected and 

the mixing ratios of the phosphors are suitably controlled, so that the desired emission 

on the color coordinate system can be easily achieved. The LED according to the first 

embodiment is easily applicable to electronic products, such as home appliances, audio 

systems and communication products, and as well, various exterior and interior 

displays, in particular, automobiles and lighting fixtures. 

[43] FIG. 3 is a longitudinal sectional view schematically showing an LED according to 

a second embodiment of the present invention, in which a chip package including three 

light emitting diodes and a wavelength-conversion means is seen. The LED according 

to the second embodiment of the present invention has the same structure as in the first 

embodiment of FIGS. 1 and 2, with the exception that one light emitting diode is 
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further included. However, light emitting diodes 16, 17 and 18 and phosphors con

stituting a wavelength-conversion means 13 of the LED according to the second 

embodiment have properties different from the first embodiment. 

!441 A first light emitting diode 16 has a peak emission wavelength between 360 and 

420 nm, and a second light emitting diode 17 has a peak emission wavelength between 

400 and 450 nm. Jn addition, a third light emitting diode 18 has a peak emission 

wavelength between 430 and 500 nm. Further, the wavelength-conversion means 13 

includes a first phosphor having a peak emission wavelength between 440 and 500 nm, 

a second phosphor having a peak emission wavelength between 500 and 590 nm, and a 

third phosphor having a peak emission wavelength between 580 and 700 nm, which 

arc mixed with each other at an appropriate ratio. 

[ 45] When the first, second and third light emitting diodes 16, 17 and 18 are supplied 

with external power by means of the electrode pattern 5, the first, second and third 

light emitting diodes 16, 17 and 18 primarily produce light at the corresponding peak 

emission wavelengths. Subsequently, the primary light is partially converted into 

secondary light having peak emission wavelengths between 420 and 490 nm, between 

480 and 580 nm, and between 570 and 690 nm, by the excited phosphors. In this case, 

the primary light emitted by the light emitting diodes 16, 17 and 18 is combined with 

the secondary light converted into predetermined wavelengths by the phosphors to 

obtain light in the visible light wavelength range. 

[461 As such, each phosphor may consist of one or more phosphor components having 

different peak emission wavelengths in the corresponding wavelength range. In 

addition, the mixing ratios of the phosphors are appropriately controlled, and thus, the 

emission wavelength may be shifted into a desired emission wavelength on the color 

coordinate system. 

[47] In the LED 20 according to the second embodiment, the same objects and effects 

as in the first embodiment of FIGS. 1 and 2 are achieved. FIG. 4 shows the emission 

spectrum of the chip package having three light emilling diodes 16, 17 and 18 having 

different peak emission wavelengths, and the wavelength-conversion means 13 

including the phosphors having peak emission wavelengths corresponding to green, 

orange and red light. According to the second embodiment, a color temperature of 

about 2000 to 7000 Kanda color rendering index of 70 to 90 are manifested. 

[ 48] FIG. 5 shows the emission spectrum of the chip package including the three light 

emitting diodes 16, 17 and 18 having different peak emission wavelengths and the 

wavelength-conversion means 13 composed or the phosphors having peak emission 

wavelengths corresponding to green and orange light, according to the second 

embodiment. The chip package has a color temperature of about 6800 K and a color 

rendering index of 93. 
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[ 49] The technical characteristics of the present invention, concerning FJGS. I to 5, arc 

not limited only to the chip package, and may be applied to various LED packages, 

thus achieving the same objects and effects. 

[50] Hereinafter, the embodiments in which the present techniques are applied to 

various LED packages arc described, with reference to the appended drawings, in 

which the same reference numerals are used throughout the different drawings to 

designate the same components and structures in FIGS. 1 to 5 and the technical 

principles relating to the light emitting diode and the wavelength-conversion means arc 

similarly applied. 

l51J FIG. 6 is a longitudinal sectional view of a top package, according to a third 

embodiment of the present invention. The top package 30, which is an LED for use in 

a backlight unit for displays, has almost the same structure as the LEOs according to 

the first and second embodiments, with the exception that a reflector 31 is mounted on 

the substrate. The reflector 31 functions to reflect light emitted by the light emitting 

diode 6 in a desired direction. 

l52J The top package 30 includes two light emitting diodes 6 and 7 or three light 

emitting diodes 16, 17 and 18, each of which has different peak emission wavelengths. 

Further, the top package 30 may be provided with the wavelength-conversion means 3, 

including a plurality of phosphors having different emission wavelengths, which are 

mixed with each other at one of various ratios. Such a wavelength-conversion means 3 

may be dotted on the light emitting diode 6 in the reflector 31 or uniformly distributed 

in the resin molded part I 0. 

[53] FIG. 7 is a perspective view showing a side package according to a fourth 

embodiment of the present invention. The side package 40 has almost the same 

structure as the top package of FIG. 6, with the exception that its outer appearance is 

shaped in a very thin rectangle. A detailed description of the side package 40 according 

to the fourth embodiment refers to the description related to FIG. 6. 

[54] In the embodiments shown in FIGS. I to 7, the substrate l formed of metal having 

high heat conductivity is used to readily emit heat generated when operating the light 

emitting diodes 6 and 7 or 16, 17 and 18. Thereby, a high output LED can be obtained. 

Further, when a radiation sheet (not shown) is additionally attached on the substrate, 

heat may be effectively radiated from the light emitting diodes 6 and 7 or 16, 17 and 

18. 

[55] FIG. 8 is a longitudinal sectional view showing a lamp package according to a fifth 

embodiment of the present invention. The lamp package 50 includes a pair of lead 

electrodes 51 and 52. A diode holder 53 is formed at an upper end of the lead electrode 

51. The diode holder 53 is cup-shaped, in which I wo light emitting diodes 6 and 7 or 

three light emitting diodes 16, 17 and 18 are mounted. The light emitting diodes 6 and 
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7 or 16, 17 and 18 have different peak emission wavelengths, as in the above em

bodiments. The electrodes of the light emitting diodes 6 and 7 or 16, 17 and 18 are 

connected to the other lead electrode 52 by means of the conductive wire 2. 

[561 The inner wall of the cup-shaped holder 53 is coated with an epoxy resin 54 mixed 

[
"C'Il 
.J I J 

[58J 

with a predetermined amount of wavelength-conversion means 3 or 13. The 

wavelength-conversion means 3 includes a plurality of phosphors having different 

peak emission wavelengths, which are mixed with each other at an appropriate ratio, as 

in the above embodiments. Further, each phosphor may consist of one or more 

phosphor components having predetermined peak emission wavelengths in the cor

responding wavelength range. 

The outer portion of the holder 53 including the light emitting diodes 6 and 7 or 16, 

17 and 18 and the wavelength-conversion means 3 or 13 is molded with the resin, for 

example, epoxy or silicone. 

FIG. 9 is a longitudinal sectional view schematically showing a high output 

package according to a sixth embodiment of the present invention. The high output 

package 60 includes a plurality of separate heat sinks 61 and 62 on which the light 

emitting diodes 6 and 7 or 16, 17 and 18 are mounted, and a housing 63 wherein the 

wavelength-conversion means 3 is placed on the upper surfaces and side surfaces of 

the light emitting diodes 6 and 7. A plurality of lead frames 64 to which external power 

is supplied protrude externally from the housing 63. 

[59] FIG. 10 is a longitudinal sectional view schematically showing a high output 

package according to a seventh embodiment of the present invention. In the package 

70, a single heat sink 71 is partially received in a housing 73 to be exposed. Also, a 

pair of lead frames 74 protrudes externally. The light emitting diodes 6 and 7 or 16, 17 

and 18 are mounted on the heat sink 71 and connected to the lead frames 74 through 

the conductive wire (not shown). In addition, the wavelength-conversion means 3 or 13 

is placed on the upper surface and side surfaces of the light emitting diode 6. 

[60J In the high output package 60 or 70 according to the sixth and seventh em-

bodiments of the present invention, the wavelength-conversion means 3 is placed at an 

adhesion portion between the heat sinks 61 and 62 or 71 and the light emitting diodes 6 

and 7 or 16, 17 and 18. A lens may be mounted on the housing 63 or 73. The package 

70 according to the seventh embodiment is advantageous because its height can he 

minimized, compared to the package 60 according to the sixth embodiment. 

[61] Jn the case where the two light emitting diodes 6 and 7 arc included in the high 

output package 60 or 70, the first light emitting diode having a peak emission 

wavelength between 390 and 450 nm and the second light emitting diode having a 

peak emission wavelength between 440 and 500 nm may be used. As such, the 

wavelength-conversion means includes a first phosphor having a peak emission 
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wavelength between 440 and 500nm, a second phosphor having a peak emission 

wavelength between 500 and 590 nm, and a third phosphor having a peak emission 

wavelength between 580 and 700 nm, which arc mixed with each other at an ap

propriate ratio. 

[62] In the case where the three light emitting diodes 16, 17 and 18 are included, the 

first light emitting diode has a peak emission wavelength between 360 and 420 nm, the 

second light emitting diode has a peak emission wavelength between 400 and 450 nm, 

and the third light emitting diode has a peak emission wavelength between 430 and 

500 nm. As such, the wavelength-conversion means includes a first phosphor having a 

peak emission wavelength between 440 and 500nm, a second phosphor having a peak 

emission wavelength between 500 and 590 nm, and a third phosphor having a peak 

emission wavelength between 580 and 700 nm, which are mixed with each other at an 

appropriate ratio. 

[63] In the high output package 60 or 70, it is preferable that the radiation sheet (not 

shown) be separately or integrally mounted on the heat sinks 61 and 62 or 71. Then, 

when each light emitting diode is operated by high input power, heat generated by each 

light emitting diode can be effectively emitted. The radiation sheet may be cooled by 

means of passive air circulation or forcible circulation using a fan. 

l64J In the high output package 60 or 70, when external power is supplied, each light 

emitting diode primarily emits light at the corresponding peak wavelengths. Then, 

while the phosphors arc excited by primary light, they produce secondary light at the 

corresponding peak emission wavelengths. At this time, the primary light generated by 

each light emitting diode is combined with the secondary light converted into pre

detcnnined wavelengths by the phosphors to realize the color of the corresponding 

visible light wavelength range. Further, when the mixing ratios of the phosphors are 

appropriately controlled, the desired color on the color coordinate system can be easily 

realized. 

l65J Although the preferred embodiments of the present invention have been disclosed 

for illustrative purposes using two or three light emitting diodes, those skilled in the art 

will appreciate that various modifications, additions and substitutions arc possible by 

using at least one light emitting diode, without departing from the scope and spirit of 

the invention as disclosed in the accompanying claims. 
i" 

Industrial Applicability 

l661 As described hereinbefore, the present invention provides an LED having a 

relatively high color temperature of 2,000 to 8,000 K or 10,000 Kanda high color 

rendering index of 90 or more, by appropriately controlling the mixing ratios of the 

phosphors having different peak emission wavelengths or selectively using the light 

emitting diodes having different peak emission wavelengths. 

Vizio EX1008 Page 0801



11 

wo 2005/109532 PCT /KR2005/001287 

[671 Since the LED of the present invention having high color temperature and color 

rendering properties functions to easily realize the desired emission on the color 

coordinate system, it can be variously applied to mobile phones, notebook computers, 

and keypads or backlight units for various electronic products. In particular, the LED 

can be used for automobiles and exterior and interior lighting fixtures. 

Vizio EX1008 Page 0802



r 11 

[2] 

l3] 

[4] 

[51 

[61 

[7J 

[81 

12 

wo 2005/109532 PCT /KR2005/001287 

Clain1s 
1. A light emitting device, comprising: 

one or more light emitting diodes to primarily emit light having different 

wavelengths in a wavelength range of ultraviolet rays and/or blue light; and 

a wavelength-conversion means to convert the primary light into secondary light 

in a visible light wavelength range. 

2. The device according to claim 1, wherein the one or more light emitting 

diodes include: 

a first light emitting diode having a peak emission wavelength between 360 and 

420 nm; 

a second light emitting diode having a peak emission wavelength between 400 

and 450 nm; and 

a third light emitting diode having a peak emission wavelength between 430 and 

500 nm. 

3. The device according to claim I, wherein the one or more light emitting 

diodes include: 

a first light emitting diode having a peak emission wavelength between 390 and 

450 nm; and 

a second light emitting diode having a peak emission wavelength between 440 

and 500 nm. 

4. The device according to any one of claims 1 to 3, wherein the light emitting 

diodes to emit primary light and the wavelength-conversion means are mounted 

in a single package. 

5. The device according to any one of claims 1 to 3, wherein the wavelength

conversion means comprises one or more phosphors having different properties. 

6. The device according to any one of claims 1 to 3, wherein the wavelength

conversion means is placed on at least one of a side surface, an upper surface, 

and a lower surface of the light emitting diode, or is used in a mixture with an 

adhesive or a molding material. 

7. The device according to any one of claims 1 to 3, wherein the wavelength

conversion means includes any one selected from among 

a first phosphor having a peak emission wavelength between 440 and 500 nm, 

a second phosphor having a peak emission wavelength between 500 and 590 nm, 

a third phosphor having a peak emission wavelength between 580 and 700 nm, 

and mixtures thereof. 

8. The device according to claim 7, wherein each phosphor includes one or more 

phosphor components having different properties in the corresponding 
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[ 18] 

wavelength range. 

9. The device according to claim 4, wherein the single package is formed into a 

chip package, which comprises a suhstrate, one or more light emitting diodes 

mounted on the suhstrate, and a wavelength-conversion means placed around the 

light emiHing diodes. 

10. The device according to claim 4, wherein the single package is formed into a 

top package, which comprises a suhstrate having a ret1cctor fom1ed thereon, one 

or more light emitting diodes mounted on the suhstrate, and a wavelength

conversion means placed around the light cmiHing diodes. 

11. The device according to claim 9, wherein the substrate is formed of metal to 

emit heat generated hy the one or more light emitting diodes. 

12. The device according to claim 11, further comprising a radiation sheet 

mounted on the substrate formed of metal. 

13. The device according to claim 9, further comprising a molded part to enclose 

the light emitting diodes and the wavelength-conversion means on the substrate. 

14. The device acr:ording to claim 13, wherein the wavelength-conversion means 

is unifonnly distributed in the molded part. 

15. The device according to claim 4, wherein the single package is formed into a 

lamp package, which comprises a pair of lead electrodes, one or more light 

emitting diodes mounted on one of the pair of lead electrodes, a wavelength

conversion means placed around the light emitting diodes, and a molded part to 

enclose the light emitting diodes and the wavelength-conversion means. 

16. The device according to claim 4, wherein the single package is formed into a 

high output package, which comprises one or more light emitting diodes, a 

wavelength-conversion means placed around the light emitting diodes, and a heat 

sink to emit heat generated by the light emitting diodes. 

17. The device according to claim 16, further comprising a radiation sheet to 

emit heat from the heat sink. 

18. The device according to any one of claims 1 to 3, wherein the light emitting 

diodes each include a suhstrate formed of silicon carbide or sapphire and a 

nitride epitaxial layer formed on the substrate. 
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Description 
Title of Invention: SEMICONDUCTOR LIGHT EMITTING 

DEVICE AND BACKLIGHT SOURCE, BACKLIGHT SOURCE 

SYSTEM, DISPLAY DEVICE, AND ELECTRONIC DEVICE 

USING THE SAME 
Technical Field 

[0001] The present invention relates to all-solid semiconductor light emitting devices, and 

backlight sources, backlight source systems, display devices such as a liquid crystal 

display, and electronic devices using the all-solid light emitting devices. 

Background Art 
100021 Conventionally, there have been known semiconductor light emitting devices 

[0003] 

(hereinafter referred to as wavelength-converted RGB solid light sources) configured 

to emit at least light components of the three primary colors, red (R), green (G) and 

hlue (B), with the combined use of solid Hght emitting elements (e.g., light emitting 

diodes, hereinafter referred to as LEOs) and phosphors that absorb primary light 

emitted by the solid light emitting elements and convert the primary light into light 

with a longer wavelength. 

Examples of conventionally-known combination structures of the wavelength-

conve1ted RGB solid light sources are as follows. 

(I) A combination structure including an ultraviolet LED and red, green and blue 

phosphors (see Patent document 1, for example) 

(2) A combination structure including a blue LED and green and red phosphors (see 

Patent document 2, for example) 

(3) A combination structure including an ultraviolet LED, a blue LED, and red and 

green phosphors (see Patent document I 0, for example) 

(4) A combination structure including a blue LED, a green phosphor and a red LED 

(see Patent document 3, for example) 

(5) A combination structure including a blue LED, a green (lime green) phosphor, a 

green LED and a red phosphor (see Patent document 4, for example) 

(6) A combinatiOn structure including a blue LED, a green LED and a red phosphor 

(see Patent document 5, for example) 

(7) A combination structure including an ultraviolet LED, blue and green phosphors 

and a red LED (see Patent document 6, for example) 

L 0004] In addition to the combination structures described above, there also has been 

invented a combination structure including an LED having light emitting layers that 
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[00051 

emjt two kinds of light with different wavelengths, and phosphors, for example (see 

Patent document 7, for example). 

These conventional semiconductor light emitting devices are created primarily as il

lumination light sources, and from most of them, each wavelength component is 

outputted in a state of being adjusted so that light with an arbitrary color temperature 

or light with a light bulb color, for example, can be emitted (see Patent documents 5 

and 8, for example). 

f0006] Applications of the wavelength-converted RGB solid light sources to backlights for 

[00071 

l0008J 

display devices (e.g., backlights for liquid crystal displays) also have been pursued. For 

example, applications of a combination structure of an ultraviolet LED and red, green 

and blue phosphors, a combination structure of a blue LED and green and red 

phosphors, and a combination structure of an ultraviolet/violet LED, a blue LED, and 

green ami red phosphors, etc. have been studied, and liquid crystal displays, etc. using 

such backlight sources also have been proposed (see Patent documents 9 and 10, for 

example). 

fn a wavelength-converted RGB solid light source having the above-describe~ com

bination structure including an ultraviolet/violet LED, a blue LED, and green and red 

phosphors, the green phosphor that emits green light and the red phosphor that emits 

red light both have broadband light absorption properties. This light source is created 

to solve the problem of an absorption loss of blue light, which occurs due to the blue 

light not being absorbed entirely but only partially, and high output is achieved par

ticularly by the excitation of a green phosphor activated with Eu2+ or a red phosphor 

activated with Eu2+ having an excitation peak in a near-violet- violet wavelength range 

of 300 to less than 420 nm with excitation light in the region of the excitation peak. 

Accordingly, this light source is based on the premise that a phosphor made of SrAh 

0 4:Eu2+, Eu2+-based thiogallate (e.g., SrGa2S4:Eu2+) or the like, for example, having an 

absorption spectrum shifted toward a blue wavelength range and also having 

broadband light absorption properties in a near-ultraviolet - blue wavelength range 

[e.g., a phosphor activated with Eu2+ that emits green light on the basis of a (4f)7
- (4f)6 

5d1 electronic energy transition of Eu2+l is used as the green phosphor, not a green 

phosphor that substantially does not absorb blue light [e.g., a phosphor that emits green 

light on the basis of a (3d)5 - (3d)5 electronic energy transition of Mn2+[. 

[0009] Furthermore, a structure in which the above-described green phosphor does not cover 

roo101 

a light extraction smi'ace of the blue LED is considered to be a preferred fonn, and 

specifically, a structure in which the green phosphor and the red phosphor are at least 

separated spatially from the blue LED has been proposed. 

lt should be noted that a highly-precise measurement technique for absolute external 

quantum efficiency and absolute internal quantum efficiency of phosphors, which will 
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be mentioned in this specification, already has been established and the efficiencies 

can be evaluated with the use of phosphor samples (see Non-patent document 1, for 

example). 

Citation List 

Patent Literature 
[0011] PTL 1: JP 2000-509912 A 

PTL 2: JP 2002-531956 A 

PTL 3: JP 2005-285920 A 

PTL 4: JP 2006-245443 A 

PTL 5: JP 2006-324653 A 

PTL 6: JP 2007-5549 A 

PTL 7: JP 2006-216926 A 

PTL 8: JP 2005-285925 A 

PTL 9: JP 2007-96133 A 

PTL 10: Japanese Patent No. 4,035,394 B 

Non Patent Literature 
[00121 NPL I: Kazuaki Okubo et al., "Joumal of The Illuminating Engineering Institute of 

Japan", 1999, Vol. 83, No.2, p. 87 

Summary of Invention 

Technical Problem 
[0013] However, with the conventional wavelength-converted ROB solid light sources, it is 

[0014] 

[00 15] 

generally difficult to obtain highly practical display devices having excellent ROB 

pmity, and both a wider range of color expression and high luminance, all of which are 

required of liquid crystal displays and liquid crystal televisions. 

The root cause of this problem is that high-power solid light emitting elements that 

emit ultraviolet light are still under development. Hereinafter, this root cause will be 

described in detail. 

In wavelength-converted ROB solid light sources, although solid light emitting 

elements function as excitation sources for phosphors, the choices for electromagnetic 

waves emitted by the solid light emitting elements technically are limited to four types: 

deep-ultraviolet, near-ultraviolet, violet light, and blue light. However, in view of the 

technical matmity, solid light emitting elements having advantages in both production 

cost and light output pe1fonnance are limited to solid light emitting elements that emit 

blue light. Accordingly, semiconductor light emitting devices that heavily use a blue 

LED as an excitation source are the only light emitting devices useable as backlight 

sources that satisfy the market demands. 

[00161 On the other hand, in white LEOs using a blue LED as a phosphor excitation source, 
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for example, since the energy difference between blue light as excitation light and 

visible light as wavelength-converted light is relatively small, the number of phosphors 

that can be excited with a high degree of etiiciency is limited due to the physical 

properties of phosphors. 

[00 171 In the case of green phosphors in particular, due to an extremely small energy 

difference between light absorption and light emission (the energy difference between 

blue absorption light and green emission light), green phosphors that satisfy a number 

of practical conditions are limited only to a few types of phosphors activated with Eu2+ 

or Ce3+. 

[ 00 18] From a phosphor activated with Eu2+ and a phosphor activated with Ce3+ used se-

[0019] 

lectively as described above, emission light is obtained on the basis of a ( 4t)n- ( 4f)n 15d 
1 electronic energy transition of Eu2+ ions or Ce3+ ions [n = l (Ce'-'-), n = 7(Eu2+)j. Thus, 

their light emission spectrum half-width becomes relatively large due to their light 

emission mechanisms. 

As a result, at least a green light component in output light has a large spectrum half-

width of 65 nm or more for a backlight source. Accordingly, it is essentially: difficult to 

increase the color range of the display device. 

[00201 Pa11icularly, as far as green phosphors activated with Eu2+ are concemed, the green 

[0021] 

phosphors activated with Eu2+ generally have an excitation peak in a near-violet-

violet wavelength range of 300 nm to less than 420 nm. Therefore, when a blue LED is 

used as an excitation source for the phosphors, the phosphors cannot be used in a state 

where their prope11ies are in the best condition. That is, since the phosphors are excited 

by light having a wavelength shifted toward the long wavelength side from the ex

citation peak, they cannot exhibit adequate perfo1mance. As a result, generally, a green 

light component in the output light is likely to be poor in light emission efficiency. 

Thus, when such a green phosphor is used in a semiconductor light emitting device, the 

luminance of the semiconductor light emitting device tends to be poor. 

When the green phosphor activated with Eu2+ and the red phosphor activated with Eu 
2+ are excited with a high degree of efficiency by a near-violet or violet LED that emits 

light having a wavelength of 300 to 420 nm where the phosphors have their excitation 

peak, the semiconductor light emitting device can achieve high output. However, since 

the green light component and the red light component have a large spectrum half

width due to the reasons described above, not only does each light become poor in 

color ptnity when RGB light components are separated using each of red, green and 

blue color filters, but also the color range becomes small when images are displayed. 

Thus, it is difficult to increase the color range of the display device. 

[00221 On the other hand, efforts have been made to apply a plurality of types of LEOs with 

significantly different emission light colors (e.g., a combination of a blue LED, a green 
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LED and a red LED, a combination of a blue LED and a green LED, and a com

bination of a blue LED and a red LED) for reducing the spectrum half-width of each 

light component of RGB. ln this case, however, a circuit configuration for favorably 

balancing the colors of RGB becomes complicated, and it is difficult to put this con

figuration to practical use. 

l 00231 This is due to an essential problem that at least two types of solid light emitting 

[00241 

elements having light emitting layers of different mate1ial systems (e.g., InGaN and 

GaP, InGaN and AlGaAs, etc.) need to be used in combination in order to obtain, 

among red, green and blue, at least two emission light colors that are significantly 

different from each other in color tone. 

When a plurality of types of LEDs of different material systems are used, due to their 

differences in input power- light output properties, it is difficult to maintain a color 

balance during gradation display, for example. Thus, in order to maintain a desired 

color balance, the balance needs to be attended by the driver circuit side, thereby com

plicating the circuit configuration of the backlight source. 

Solution to Problem 
[0025J In order to solve the above-described problems, the present invention provides, with 

the use of solid light emitting elements having light emitting layers of the same 

material system, a wavelength-conve1ted RGB solid light source, etc. that emits high

power (high-luminance) RGB light suitable for a liquid crystal backlight, and in 

pmticular, a wavelength-converted RGB solid light source, etc. that emits at least a 

blue light component and a green light component having a small spectral radiation 

bandwidth and have a wider range of excellent color expression. 

[00261 The semiconductor light emitting device of the present invention is a semiconductor 

light emitting device that emits: a blue light component having an emission peak in a 

wavelength range of 430 nm to less than 490 nm; a green light component having an 

emission peak in a wavelength range of 500 nm to less than 550 nm, and a red light 

component having an emission peak in a wavelength range of 600 nm to less than 660 

nm. The blue light component is a light component emitted by a first solid light 

emitting element that emits light having an emission peak in a blue wavelength range 

of 430 nm to less than 490 nm. The green light component is light emitted by a second 

solid light emitting element that emits light having an emission peak in a near-ul

traviolet - violet wavelength range of 360 nm to less than 420 nm that is converted into 

wavelength-conveJted light by a green phosphor. The red light component is light 

emitted by at least one solid light emitting element selected from the first solid light 

emitting element and the second solid light emitting element that is conve1ted into 

wavelength-conve1ted light by a red phosphor. The green phosphor emits green light 
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on the basis of an electronic energy transition of Mn2+. 

[0027] Each of a backlight source and a backlight source system of the present invention 

includes the semiconductor light emitting device of the present invention. 

[00281 A display device of the present invention includes the backlight source or the 

backlight source system of the present invention. 

[0029] An electronic device of the present invention includes the display device of the 

10030] 

present invention. 

Advantageous Effects of Invention 
According to the present invention, it is possible to provide a highly practical 

wavelength-conve11ed ROB solid light source, a backlight source, etc. capable of in

creasing both a color range and luminance of a display device. Further, it is also 

possible to provide a display device, in particular, a liquid crystal display panel using 

the wavelength-converted ROB solid ]jght source capable of increasing both a color 

range and luminance, and an electronic device using the liquid crystal display panel. 

Brief Description of Drawings 
[0031] [fig.l]FIG. 1 is a cross-sectional view schematically showing one example of the sr:mi-

conductor light emitting device of the present invention. 

lfig.2JF10. 2 is a cross-sectional view schematically showing one example of the semi

conductor light emitting device of the present invention. 

lfig.3]FLG. 3 is a cross-sectional view schematically showing one example of the semi

conductor light emitting device of the present invention. 

[fig.4]FTG. 4 is a cross-sectional view schematically showing one example of the semi

conductor light emitting device of the present invention. 

ffig.51FIG. 5 is a cross-sectional view schematically showing one example of the semi

conductor light emitting device of the present invention. 

ffig.61FIG. 6 is a diagram showing one example of a spectral distribution of output 

light emitted by the semiconductor light emitting device of the present invention. 

[fig.7]FIG. 7 is a diagram showing one example of a spectral distribution of output 

light emitted by the semiconductor light emitting device of the present invention. 

l fig. 8 J FIG. 8 is a schematic view showing one example of the backlight source of the 

present invention. 

lfig.9]FlG. 9 is a schematic view showing one example of the backlight source system 

of the present invention. 

lfig.lOJFIG. 10 is a schematic view showing one example of the display device of the 

present invention. 

[fig.11 ]FIG. 11 is a schematic view showing one example of a liquid crystal television 

set as a representative example of the electronic device of the present invention .. 
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[0032] 

Description of Embodiments 
Hereinafter, embodiments of the present invenUon will be described with reference to 

the drawings. However, the present invention is not limited to the following em

bodiments. In each of the drawings, the same components are denoted by the same 

reference numerals and overlapping descriptions may not be repeated. 

[0033] (Embodiment 1) 

First, an embodiment of the semiconductor light emitting device of the present 

invention will be described. FIGS. 1 to 5 are cross-sectional views, each schematically 

showing one example of the semiconductor light emitting device of the present 

invention. Although FIGS. 1 to 5 are cross-sectional views, solid light emitting 

elements 2 and a translucent resin 7 are not denoted with hatching that indicates a cross 

section, to improve the viewability of the drawings. FIGS. 6 and 7 are diagrams each 

showing a representative example of spectral distlibution of output light emitted by the 

semiconductor light emitting device of the present invention. 

[0034] In FIGS. 1 to 5, a substrate 1 is a base to which the solid light emitting elements 2 are 

fixed, and it is made of, for example, ceramics I A.lc03, AlN, etc.), metal (AI, Cu, etc.), 

glass, a resin (silicone resin, filler-containing silicone resin, etc.) or the like. 

l 0035 J Fmther, wiring conductors 3 are provided on the substrate 1. By electrically 

connecting feeding electrodes 4 of the solid light emitting elements 2 with the wiling 

conductors 3, power is supplied to the solid light emitting elements 2. 

[0036] The solid light emitting elements 2 are photoelectric conversion elements that 

convert electlic energy into light energy by a power supply that applies a voltage 

selected from at least AC, DC, and pulse voltages, and they are, for example, LEDs, 

laser diodes (LDs), inorganic electroluminescence (EL) elements, or organic EL 

elements, etc. LEDs or LDs can be used preferably as the solid light emitting elements 

2 for obtaining high-power p1imary light with a small spectrum half-width. 

[0037] Wavelength conversion layers 5 include a phosphor 6 made of a fluorescent matetial, 

and they conve11 plimary light emitted by the solid light emitting elements 2 into light 

having a longer wavelength than the primmy light. The wavelength conversion layers 5 

are made of, for example, a resin phosphor film, translucent fluorescent ceramics, flu

orescent glass, etc. In the present embodiment, the wavelength conversion layers 5 are 

formed by a resin phosphor film made by dispersing the phosphor 6 in a translucent 

resin 7. 

[0038] The semiconductor light emitting device of the present invention emits, as can be 

seen from the example of spectral distribution of the output light shown in FIGS. 6 and 

7, a blue light component 12 having an emission peak in a wavelength range of 430 nm 

to less than 490 nm, preferably 440 nm to less than 470 nm, a green light component 
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[0039] 

1 3 having an emission peak in a wavelength range of 500 mn to less than 550 nm, and 

a red color component 14 having an emission peak in a wavelength range of 600 nm to 

less than 660 nm. 

The blue light component 12 is a light component emitted by a first solid light 

emitting element 2a that emits light having an emission peak in a blue wavelength 

range of 430 nm to less than 4Sl0 nm. The green light component 13 is light emitted by 

a second solid light emitting element 2b that emits light having an emission peak in a 

near-ultraviolet- violet wavelength range of 360 nm to less than 420 nm, preferably in 

a violet wavelength range of 380 nm to less than 410 nm that is converted into 

wavelength-conve1ied light by a green phosphor 8. The red light component 14 is light 

emitted by at least one light emitting element selected from the first solid iight emitting 

element 2a and the second light emitting element 2b that is converted into wavelength

converted light by a red phosphor 9 (FIGS. 1 to 5). 

[00401 The green phosphor 8 emits green light on the basis of an electronic energy transition 

[0041] 

of Mn1+ [(3d)5 - (3d) 5 electronic energy transition]. Furthennore, it is preferable that the 

green phosphor 8 is a green phosphor that substantially does not absorb blue light 

having a wavelength of 450 nm and does not get excited by the blue light. 

It is assumed that the phrase "substantially does not absorb blue light having a 

wavelength of 450 nm and does not get excited by the blue light" refers to a state 

where absolute external quantum efficiency is less than 10 % under excitation by the 

blue light having a wavelength of 450 nm at ambient temperature. Here, the absolute 

external quantum efficiency refers to a ratio between the quantum number of excitation 

light with which the phosphor is irradiated and the quantum number of light emitted by 

the phosphor, and a method of measuring the absolute external quantum efficiency is 

described in Non-patent document 1 mentioned above. 

[00421 In FIGS. 6 and 7, a near-ultraviolet - violet light component 11 is a leakage of 

[00431 

[00441 

primary light emitted by the second solid light emitting element 2b. 

In this way, by using the first solid light emitting element 2a that emits light having 

an emission peak in a blue wavelength range and the second solid light emitting 

element 2b that emits light having an emission peak in a near-ultraviolet- violet 

wavelength range in combination, at least the green phosphor 8 is excited not by blue 

light emitted by the first solid light emitting element 2a but by near-ultraviolet or violet 

light emitted by the second solid light emitting element 2b. Thus, the energy difference 

between light absorption and light emission (the energy difference between near-violet 

- violet absorption light and green emission light) of the green phosphor 8 increases, 

and as a result, the green phosphor 8 can be selected from a wide range of choices. 

Consequently, green phosphors that do not absorb the blue light and substantially do 

not get excited by the blue light can be used, and phosphors other than green phosphors 
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activated with Eu2+, Ce3+, etc. can also be used. 

l0045J Further, in a preferred embodiment of the present invention, since the green phosphor 

8 does not absorb blue light having a wavelength in the region of 450 nm and does not 

get excited by the blue light, blue light emitted by the first solid light emitting element 

2a does not interfere with the device. Consequently, it is possible to achieve a semi

conductor light emitting device suitable for industrial production that outputs light 

whose color tone can be adjusted or controlled with relative ease. 

[0046] Fmiher, by using a phosphor that emits green light on the basis of a (3d)5 - (3d)5 

[0047] 

electronic energy transition of Mn2+ as the green phosphor 8, the spectrum half-width 

of the green light component 13 becomes less than 60 nm, and as a result, the intensity 

of a blue-green emission light component in the region of 490 nm and a yellow 

errrission light component in the region of 575 nm becomes small, as shown in FIGS. 6 

and 7. 

In this way, the energy intensity of both the blue-green light and the yellow light can 

be reduced to 30 % or less, and in a preferred embodiment, 20 % or less of the peak of 

the spectral distlibution of the output light, so that not only the boundaries of blue light 

and green light and green light and red light become clear, but also light output 

components centered on blue, green and red can be outputted. Thus, without relying 

heavily on a design technique of color filters, it is possible to separate red, green and 

blue clearly and to increase a light output that passed through the color filters. As a 

result, the device configuration becomes suitable for industrial production. 

[0048] As desclibed above, with the semiconductor light emitting device of the present 

l0049] 

[0050] 

invention, it is possible to increase the color pudty of each light component of RGB 

and to achieve high output with relative ease. Thus, a wider range of color expression 

with a high light output can be achieved. 

Fmihennore, since many of the green phosphors activated with Mn2+ emit green light 

having an emission peak in a deep-green wavelength range of 510 to 520 nm, they can 

conve1i light having an emission peak in the near-violet- violet wavelength range into 

green light with a high degree of photon conversion efficiency (absolute internal 

quantum efficiency). Thus, the semiconductor light emitting device of the present 

invention becomes a highly practical semiconductor light emitting device that emits 

the green light component 13, which is excellent in both the purity of green and light 

emission efficiency. Here, the photon conversion efficiency (absolute internal quantum 

efficiency) refers to a ratio between the quantum number of excitation light absorbed 

by the phosphor and the quantum number of light emitted by the phosphor, and a 

method of measuring the photon conversion efficiency is described in Non-patent 

document 1 mentioned above. 

It is preferable that the green phosphor 8 that emits green light on the basis of the 
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[ 0051 J 

electronic energy transition of Mn"~ is a phosphor coactivated with a combination of 

Eu2+ and Mn2+ or a combination of Ce3+ and Mn 2+ .. 

By constructing the green phosphor 8 in this way, Eu2+ or Ce'+ efficiently absorbs 

light having a near-violet- violet wavelength range of 360 nm to less than 420 nm 

emitted by the second solid light emitting element 2b, transfers the light to Mn2+, and 

the absorbed near-violet or violet light is converted into green light with a high degree 

of photon conversion efficiency close to the theoretical limit. 

[00521 Futiher, with the light in a near-violet- violet wavelength range enutted by the 

second solid light emitting element 2b, green light added with a blue light component 

(slightly bluish green light) based on an electronic energy transition of Eu2+ or Ce3+ (a 

blue light component having a relatively large spectrum half-width) also can be 

obtained from the green light component 13 by Mn2+. Thus, it is possible subtly to 

control the color tone of the output light with ease. 

[0053] Fmihennore, by constructing the green phosphor 8 in this way, coinciding the peak 

wavelength of the near-violet- violet light used as the excitation light for the phosphor 

with the excitation peak wavelength of the green phosphor 8 becomes less necessary. 

Therefore, even when the peak wavelength of the excitation light shifts toward the long 

wavelength side relative to the excitation peak of the green phosphor 8, the near-violet 

or violet light can be con vetted into green light with photon conversion efficiency 

close to the theoretical limit. Hence, designing a high-power semiconductor light 

emitting element device becomes t1exible. 

[0054J For example, even if the green phosphor 8 has an excitation peak in a wavelength 

range of less than 360 nm and not in a near·-violet- violet wavelength range of 360 nm 

to less than 420 nm, it still has properties capable of convetiing near-violet - violet 

light into green light with an extremely high degree of photon conversion efficiency 

close to the theoretical limit. Thus, it is possible to provide a high-power semi

conductor light emitting device. 

[ 0055 J Fmiher, since most of such phosphors coacti vated with Mn-'+ and at least either Eu-'+ 

or Ce3+ do not absorb blue light, it is possible to prevent intervention by light in a blue 

wavelength range emitted by the first solid light emitting element 2a, and the chro

maticity of the output light can be controlled with relative ease. 

[0056] Specific examples of the green phosphor 8 activated with Mn-'+ as described above 

f0057[ 

include an alkaline earth metal aluminate green phosphor coactiveated with Eu2+- Mn2 

(e.g., BaMgAl 100 17:Eu2+,Mn2+), a rare emth aluminate green phosphor coactiveated 

with Ce 1+- Mn2+le .. g .. , CeMgAl110 19:Mn2+ and Ce(Mg, Zn) A1 11 0 19 :Mn2+], and the like. 

In particular, the alkaline earth metal aluminate green phosphor coactiveated with Eu 
2+- Mn2+ is known as a highly heat resistant phosphor with small temperature ex

tinction, and it is a highly efficient phosphor that has been used practically in high-
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pressure mercury lamps, and is preferable in terms of increasing the power of the green 

component 13. 

[00581 As desc1ibed above, the phosphor coactivated with Mn2+ and at least either Eu2+ or 

[0059] 

100601 

Ce3+ is preferably a phosphor having not only the green light but also, to a certain 

extent a blue output component based on an electronic energy transition of Eu 2+ or Ce 

'+in a blue wavelength range of 430 nm to less than 490 nm for controlling the color 

tone of output light of the semiwnductor light emitting device, etc. In this case, in 

order not to impair the purity of blue due to the spectrum half-width of the blue light 

component 12 becoming too large, the green phosphor preferably is constructed such 

that the maximum intensity of the blue light based on an electronic energy transition of 

Eu 2+ or Ce3+ in the blue wavelength range is about 30 % or less, preferably 20 % or less 

of that of the green light so as to limit the maximum intensity of the blue light to a 

lower value. 

Furthermore, according to the present invention, with respect to the t1rst solid light 

emitting element 2a and the second solid light emitting element 2b, from light emitting 

elements having an en:tission peak in a near-violet- violet- blue wavelength range of 

360 nm to less than 490 nm, particularly in a violet - blue wavelength range of 380 nm 

to less than 470 nm, a light emitting element having an emission peak in a near-violet

violet wavelength range may be selected for the second solid light emitting element 2b 

and a light emitting element having an emission peak in a blue wavelength range may 

be selected for the first solid light emitting element 2a. 

As a result, the matedals for the light emitting layers of the first solid light emitting 

element 2a and the second solid light emitting element 2b can be selected from those 

of the same material system having relatively similar physical properties. When LEOs 

are used as the solid light emitting elements 2, they only need to be formed by a 

compound containing at least Ga and N. More specifically, the light emitting layer of 

the first solid light emitting element 2a may be formed by an lnGaN compound and the 

light emitting layer of the second light emitting element 2b may be formed by a GaN 

compound. 

[0061] Thus, although a plurality of types of LEDs that are slightly different ti-om each other 

in the compositions of their light emitting layers are used, they are of the same material 

system and have similar input power-light output prope1ties. Thus, when used for a 

display device, a color balance can be maintained with relative ease, and the circuit 

configuration of a backlight source, etc. can be simplified. 

[00621 According to the present invention, by using the first solid light emitting element 2a 

that emits light having an emission peak in a blue wavelength range and the second 

solid light emitting element 2b that emits light having an emission peak in a near-violet 

- violet wavelength range in combination, the red phosphor 9 only needs to be a 
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phosphor that is excited by at least one light selected from blue light emitted by the 

first solid light emitting element 2a and near-violet or violet light emitted by the 

second solid light emitting element 2b. Thus, not only red phosphors that are excited 

by blue light but also red phosphors that are excited by near-violet light, for which 

there are a relatively high number of highly-efficient phosphors, also can be used. And 

not only the green phosphor 8 but also the red phosphor 9 can be selected ti"om a wide 

range of choices. 

[0063] As a result, it is possible to use phosphors other than red phosphors activated with Eu 

f00641 

[0065] 

2+ having a large spectral radiation bandwidth, in particular red phosphors activated 

with Eu3+ having an emission spectrum, considered to be preferable in terms of the 

purity of red on a display device. Thus, a semiconductor light emitting device that 

further emits the red light component 14 having excellent color purity and excellent 

light emission efficiency can be provided. 

According to the present invention, the green phosphor 8 only needs to be a highly 

etlicient phosphor with a high degree of absolute internal quantum efficiency (e.g., 80 

% or more) under excitation by near-violet- violet light emitted by the second solid 

light emitting element 2b, and it may be a phosphor with a low degree of light 

emission efficiency whose absolute internal quantum efficiency under excitation by 

blue light emitted by the first solid light emitting element 2a is less than 50 %, in 

pm1icular less than 10 %. 

Examples of such a green phosphor 8 include the alkaline earth metal aluminate 

phosphor coactiveated with Eu2+- Mn2+ (e.g., BaMgA1 100 17:Eu2+,Mn2+) for example, 

and such a phosphor is used as the green phosphor in the present invention. 

f00661 In the semiconductor light emitting device of the present invention, it is preferable 

that the radiation bandwidth of the blue light component 12 is in a range of 20 nm to 

less than 40 nm and the radiation bandwidth of the green light component 13 is in a 

range of 20 nm to less than 60 nm. Consequently, not only is it possible that at least the 

blue light component 12 and the green light component 13 have a small spectral 

radiation bandwidth and excellent color purity, but also the intensity of blue-green and 

yellow emission light components can be reduced. Thus, the semiconductor light 

emitting device of the present invention becomes preferable for a wider range of color 

expression with high blue and green light outputs. 

[00671 ·~,With respect to such a blue light component 12, primary light emitted by the first 

solid light emitting element 2a, such as a blue LED, that passed through the 

wavelength conversion layer 5 may be used pm1ially or entirely in its natural state as 

the blue light component 12 of the output light. 

[0068] It should be noted that unlike light emitted by a phosphor, the blue light component 

12 emitted by the blue LED is light with strong directivity. Thus, it is preferable that at 
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[0069] 

least primary light emitted by the first solid light emitting element 2a is outputted 

through a light diffusion layer having a light diffusion effect. Examples of such a light 

diffusion layer include a translucent sheet or the like on which a particle group, such as 

an inorganic powder and a resin power, is dispersed. Phosphors (the green phosphor 8 

and/or the red phosphor 9) also can be used as the particle group. By configuring in 

this way, the directivity of the blue light component 12 is relieved and the blue light 

component 12 is outputted as light that is dispersed in a relatively unifonn manner 

similar to wavelength-converted light emitted by a phosphor. Consequently, white light 

with suppressed unevenness in its color (color separation) suitable for an illumination 

light source or a display device can be obtained. 

On the other hand, the green light component 13 having such a small spectrum half

width only can be obtained from at least phosphors activated with Mn2+ ions based on 

an electronic energy transition of the Mn2+ ions, such as the BaMgAl100 17:Eu2+,Mn2+ 

green phosphor, for example. 

[0070] In the semiconductor light emitting device of the present invention, it is preferable 

[00711 

[0072] 

[00731 

that the light emitting layer of the first solid-light emitting element 2a and the light 

emitting layer of the second solid light emitting element 2b are both made of a 

compound containing Ga and N, as described above. Consequently, high-power near

violet- violet and blue primary light can be obtained and a high-power semiconductor 

light emitting device can be achieved. 

Further, in order to achieve both a wider range of color and high luminance, it is 

preferable that, in the semiconductor light emitting device of the present invention, the 

red phosphor 9 is at least one of a nitride phosphor or an oxynitride phosphor activated 

with Eu2+ (hereinafter referred to as nitride phosphors) and an oxide phosphor or an 

oxysulfide phosphor activated with Eu3+. 

lt has been known that such a red phosphor 9 emits light with a high degree of ef

ficiency by near-violet- violet and/or blue light excitation, and its photon conversion 

efficiency (absolute inner quantum efficiency) is at a level of more than 80 %. 

Therefore, it is possible to provide a semiconductor light emitting device capable of m

creasing the luminance of a display device. 

Examples of the nitride phosphors activated with Eu2+ include an alkaline earth metal 

nitride aluminosilicate phosphor activated with Eu2+, an alkaline earth metal nitride 

sllicate phosphor activated with Eu2+, an alkaline earth metal oxynitride aluminosilicate 

phosphor activated with Eu2+ and the like, and they are, for example, red phosphors 

expressed by the following chemical fmmulas. 

[0074] (1) MA1SiN3:Eu2+ 

(2) M2Si,Ng:Eu2+ 

(3) M2SisxAixNsxOx:Eu2+ 
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10075] 

(4) MA.ll"'-)Si4-yN7,0y:Eu2"'-

where M denotes alkaline earih metal (at least one element selected from Mg, Ca, Sr, 

and Ba), x satisfies 0 < x < 2 or 2, andy satisfies 0, 0 < y < 1 or 1. 

Since the nitride phosphors activated with Eu7+ can be used as the red phosphor 9 that 

emits light with a high degree of efficiency by near-violet- violet light excitation or 

blue light excitation, both the first solid light emitting element 2a and the second solid 

light emitting element 2b of the solid light emitting elements 2 can be used to emit 

light for exciting the red phosphor 9. 

[0076] On the other hand, examples of the oxide phosphors or oxysulfide phosphors 

l0077J 

activated with Eu3+ include red phosphors expressed by the following chemical 

formulas. 

( 1) Ln202S:Eu3+ 

(2) Ln203:Eu3+,Bi'+ 

(3) Ln(P, V)04:Eu3+ 

(4) Ln(P,V)04:Eu3+,BP+ 

where Ln is at least one element selected from Sc, Y, La, Ce and Gd. 

100781 Since the oxide phosphor or oxysulfide phosphor activated with Eu3+ can be used as 

[0079] 

the red phosphor 9 that emits light with a high degree of efficiency by near-violet-

violet light excitation, the second solid light emitting element 2b can be used, for the 

solid light emitting elements 2, to emit light for exciting the red phosphor 9. 

Examples of combination structures of the first solid light emitting element 2a, the 

second solid light emitting element 2b and the wavelength conversion layers 5 are as 

follows. The combination structure of the semiconductor light emitting device of the 

present invention may be suitably selected from the following combination structures. 

[00801 (1) A struch1re in which the wavelength conversion layers 5 mixed with the green 

phosphor 8 and the red phosphor 9 are irradiated with prima1y light emitted by both the 

first solid light emitting element 2a and the second solid light emitting element 2b 

(e.g., FIGS. 1 and 2). 

(2) A structure in which primary light emitted by the first solid light emitting element 

2a is outputted without illuminating the wavelength conversion layers 5, and a 

wavelength conversion layer Sa mixed with the red phosphor 9 and a wavelength 

conversion layer Sb mixed with the green phosphor 8 are inadiated with primary light 

emitted by the second solid light emitting element 2b (e.g., FTG. 3). 

(3) A structure in which the wavelength conversion layer Sa mixed with the red 

phosphor 9 is inadiated with p1imary light emitted by the first solid light emitting 

element 2a and the wavelength conversion layer Sb mixed with the green phosphor 8 is 

irradiated with primary light emitted by the second solid light emitting element 2b 

(e.g., FIG. 4). 
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[OOgl] With the combination structure ( 1), a semiconductor light emitting device having a 

simple configuration can be provided. Thus, the production process can be simplified, 

so that it is possible to provide a semiconductor light emitting device that can be 

produced at low cost. FUJther, primary light emitted by both the first solid light 

emitting element 2a and the second solid light emitting element 2b is diffused by the 

phosphor particles and its directivity is weakened. Therefore, it is also possible to 

obtain white light with less unevenness (color separation) in its color. 

[0082] With the combination structure (2), it is possible to provide a semiconductor light 

[0083] 

l0084] 

[00851 

emitting device with suppressed variations in the prope1ties at the production that 

outputs light whose color can be adjusted with relative ease. 

Also with the combination structure (3), it is possible to provide a semiconductor 

light emitting device with suppressed variations in the properties at the production that 

outputs light whose color tone can be adjusted with relative ease. 

Furthermore, the green phosphor 8 is excited by near-violet- violet light having a 

relatively small wavelength emitted by the second solid light emitting element 2b and 

the red phosphor 9 is excited by blue light having a relatively large wavelength emitted 

by the first solid light emitting element 2a. Thus, in a device structure using two types 

of solid light emitting elements that emit light with different wavelength, it is possible 

to minimize the energy difference between light absorption and light emission of each 

phosphor. 

The energy difference between light absorption and light emission (equivalent to an 

energy loss associated with wavelength conversion) of each phosphor involves an 

increase in the temperature (heat generation) of the wavelength conversion layers 5, 

which facilitates the temperature extinction of the phosphors and causes a degradation 

in the perf01mance of a semiconductor light emitting device. Thus, by having the 

above configuration, since the second solid light emitting element 2b that emits near

violet - violet light having a small wavelength does not excite at least the red phosphor 

9 that emits red light having a large wavelength, the energy difference between light 

absorption and light emission of the red phosphor 9 can be reduced. Consequently, it is 

possible to achieve a device structure having an advantage in high output. 

[0086] In the combination structure (2), as shown in FIG. 3 for example, it is also preferable 

l0087] 

to dispose a light diffuser 20 (e.g., an inorganic powder, resin particles, etc.) having a 

light diffusing effect on a light output path for weakening the directivity of light 

emitted by the first solid light emitting element 2a, when necessary. 

In the semiconductor light emitting device of the present invention, it is preferable 

that the green phosphor 8 covers at least a main light extraction smface of the second 

solid light emitting element 2b. In a prefelTed embodiment, the green phosphor 8 does 

not absorb blue light emitted by the first solid light emitting element 2a and does not 
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[0088] 

get excited by the blue light. Thus, an output from the green phosphor 8 due to near

violet or violet light emitted by the second soUd light emitting element 2b can be 

controlled with relative ease, and it is possible to provide a semiconductor light 

emitting device that outputs light whose color tone can be controlled with ease. Ilere, 

the term "main light extraction surface" refers to a surface of the solid light emitting 

elements 2 from which 70 % or more of the entire output light is emitted and the term 

also will be used with the same meaning in the following. 

In the semiconductor light emitting device of the present invention, as shown in FIG. 

4 for example, it is also preferable that the green phosphor 8 covers the main light ex

traction smface of the second solid light emitting element 2b and the red phosphor 9 

covers a rnain light extraction surface of the first solid light emitting element 2a. Due 

to this configuration, the output ratio between near-violet - violet light and green light 

in the output light can be controlled with the second solid light emitting element 2b 

and the green phosphor 8 and the output ratio between blue light and red light can be 

controlled with the first solid light emitting element 2a and the red phosphor 9, so that 

the output ratio between near-violet - violet light and green light and the output ratio 

between blue light and red light can be controlled separately. Thus, it is possible to 

provide a semiconductor light emitting device that outputs light whose color tone can 

be controlled with further ease. 

roo89J ln the semiconductor light emitting device of the present invention, it .is also 

preferable that the green phosphor 8 and the red phosphor 9 both cover the main light 

extraction smiaces of both the first solid light emitting element 2a and the second solid 

light emitting element 2b. Due to this configuration, a structurally simple semi

conductor light emitting device can be achieved, so that the production process can be 

simplified. As a result, it is possible to provide a highly practical semiconductor light 

emitting device that can be produced at low cost. 

[0090J ln the semiconductor light emitting device of the present invention, it is preferable 

that the red phosphor 9 directly covers the main light extraction smfaces of both the 

first solid light emitting element 2a and the second solid light emitting element 2b, as 

in the example shown in FIG. 5. Fm1her, it is also preferable that the green phosphor 8 

directly covers neither the main light extraction smface of the first solid light emitting 

element 2a nor the main light extraction surface of the second solid light emitting 

element 2b', and it is excited by light emitted by the second solid light emitting element 

2b that passed through a red phosphor layer containing the red phosphor 9. Due to this 

configuration, interference between the green phosphor 8 and the red phosphor 9 that 

occurs when the nitride phosphor activated with Eu1+ is used as the red phosphor 9 

(mutual interference that occurs due to the red phosphor 9 emitting light by absorbing 

green light emitted by the green phosphor 8) can be prevented. Consequently, it is 
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possible to provide a semiconductor light emitting device that outputs light whose 

color tone can be controlled with ease. 

[0091] FIG. I shows a semiconductor light emitting device of a chip type having a structure 

in which at least the first solid light emitting element 2a and the second solid light 

emitting element 2b are disposed in a housing 10 and the wavelength conversion layer 

S containing at least the phosphor 6 is provided in the housing I 0. 

[0092] ln the configuration shown in FIG. 1, the wavelength conversion layerS mixed with 

[0093] 

the green phosphor 8 and the red phosphor 8 is irradiated with primary light emitted by 

both the first solid light emitting element 2a and the second solid light emitting 

element 2b. The present invention, however, is not limited to this configuration and it 

can have any of the structures (1) to (3) described above. 

Each of FIGS. 2 to 4 shows a semiconductor light emitting device having a structure 

in which at least the first solid light emitting element 2a and the second solid light 

emitting element 2b are electlically flip-chip mounted on the substrate 1 and one (FIG. 

3) or both (FIGS. 2 and 4) of the solid light emitting elements 2 are sealed with resin 

phosphor films containing at least the phosphor 6 to be the wavelength conversion 

layers S. 

[0094] For example, in FIG. 2, the wavelength conversion layers S mixed with the green 

phosphor 8 and the red phosphor 9 are irradiated with primary light emitted by both the 

first solid light emitting element 2a and the second solid light emitting element 2b. 

[009S] For example, in FIG. 3, p1imary light emitted by the first solid light emitting element 

2a is outputted without illuminating the wavelength conversion layers S, and the 

wavelength conversion layer Sa mixed with the red phosphor 9 and the wavelength 

conversion layer Sb mixed with the green phosphor 8 are irradiated with p1imary light 

emitted by the second solid light emitting elements 2b. 

[0096] For example, in FIG. 4, the wavelength conversion layer Sa mixed with the red 

[0097] 

phosphor 9 is irradiated with primary light emitted by the first solid light emitting 

element 2a and the wavelength conversion layer Sb mixed with the green phosphor 8 is 

irradiated with primary light emitted by the second solid light emitting element 2b. 

Since visibility is small in the configurations shown in FIGS. 2 and 4, the thickness 

of the wavelength conversion layer 5b coveting the second solid light emitting element 

2b is made larger than that of the wavelength conversion layer Sa covering the first 

solid light emitting element 2a for reducing the percentage of light emitted by the 

second solid light emitting element 2b in the output, the light of which contiibutes less 

to the luminance of the output light. Due to this configuration, since most of light 

emitted by the second solid light emitting element 2b, which contributes less to the 

luminance of the output light, can be absorbed by the phosphor 6 contained in the 

wavelength conversion layer Sb and it is converted into the green light component 13 
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having high visibility (FIGS. 6 and 7), it is possible to achieve high output. 

l0098J For achieving high output by absorbing even more light emitted by the second solid 

f0099J 

light emitting element 2b with the phosphor 6, it is preferable that the light emitted by 

the second solid light emitting element 2b is absorbed not only by the green phosphor 

8 but also by the red phosphor 9. 

Fmiher, in the configuration shown in FIG. 3, the number of the second solid light 

emitting elements 2b is made larger than that of the first solid tight emitting element 2a 

so that photons forming each of the blue light component 12, the green light 

component 13, and the red light component 14 are well balanced. Furthermore, the 

green light component 13 and the red light component 14 are wavelength-converted 

light of light respectively emitted by the different solid light emitting elements 2, so 

that the blue light component 12, the green light component 13 and the red light 

component 14 can be controlled independently, and the color tone can be controlled 

with further ease. 

f0100J The present invention has a stmcture as described above. By energizing the first solid 

[0101] 

[0102J 

light emitting element 2a and the second solid light emitting element 2b to emit light 

having an emission peak in a blue wavelength range of 430 nm to less than 490 nm 

from the first solid light emitting element 2a and light having an emission peak in a 

near-violet- violet wavelength range of 360 nm to less than 420 nm from the second 

solid light emitting element 2b and utilizing the wavelength conversion layers 5 

containing at least the phosphor 6, a semiconductor light emitting device that emits the 

blue light component 12, the green light component 13 and the red light component 14 

can be achieved. 

Flllthermore, the blue light component 12 is a light component emitted by the first 

solid light emitting element 2a, the green light component 13 is light emitted by the 

second solid light emitting element 2b being conve1ied into wavelength-converted light 

by the green phosphor, and the red light component 14 is light emitted by at least one 

solid light emitting element selected from the first solid light emitting element 2a and 

the second solid light emitting element 2b being converted into wavelength-convetted 

light by the red phosphor. 

Consequently, a semiconductor light emitting device including at least the blue light 

component 12 having a small spectrum half-width, the green light component 13 

having a small spectrum half-width, and the red light component 14 that emits highly

efficient white output light can be configured using solid light emitting elements that 

include light emitting layers of the same material system. Thus, it is possible to provide 

a semiconductor light emitting device that emits highly-efficient white light suitable 

for a wider range of color expression. 

fO 103 J As can be seen from FIGS. 6 and 7, with respect to the spectral distribution of the 
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white light emitted by such a semiconductor light emitting device, the percentage of 

output intensity of at least blue-green of 490 nm and yellow of 575 nm is, in a 

preferred embodiment, 30 % or less, and in a more preferred embodiment, 20 % or less 

of the peak of the spectral distribution of the output light. 

As a result, the spectral dist1ibution of the white light becomes such that the light is 

centered on blue, green and red, and when the light is combined with color filters 

through which blue, green and red light passes, not only is the percentage of the light 

components lost due to being absorbed by the color filters reduced and high output can 

be achieved, but also blue, green and red output light excellent in color purity can be 

obtained, Thus, a wide ranger of color expression can be achieved. 

[ 0105 J Further, in a preferred embodiment, most of near-violet - violet light can be absorbed 

[Ol06J 

[0107] 

by the phosphors and its wavelength can be converted by means of increasing the 

thickness of the resin phosphor film or increasing the concentration of the phosphors in 

the translucent resin that fonns the resin phosphor film. Thus, similarly to blue-green 

and yellow light components, the percentage of output intensity of the near-violet

violet light component 11 can be reduced to 30 % or less, preferably 20 % or less, and 

more preferably I 0 % or less of the peak of spectral distribution of the output light, and 

thereby high output can be achieved. 

As the example shown in each of FIGS. 2 to 4 illustrates, with the device con

figuration in which the wavelength conversion layers 5a and 5b inadiated with light 

emitted by the t1rst solid light emitting element 2a and/or the second solid light 

emitting element 2b are spatially separated, the color tone of the output light can be 

controlled with ease, and this configuration is preferable in terms of reducing the 

percentage of light emitted by the second solid light emitting element 2b (the source of 

the near-violet- violet light component 11) in the output, for example. 

As described above, with the semiconductor light emitting device of the present 

invention, it is possible to achieve a wider range of color expression by clearly 

separating ROB to increase the color purity of each light component of ROB. 

[0108] (Embodiment 2) 

Next, embodiments of the backlight source and the backlight source system of the 

present invention will be desclibed. 

l 0 109] FlO. 8 is a perspective view schematically showing one example of the backlight 

[0110] 

source of the present invention, and the example illustrates an illumination module 16 

including a plurality of light emitting portions 15, each using output light of the semi

conductor light emitting device according to Embodiment l. 

The backlight source of the present invention includes at least one semiconductor 

light emitting device according to Embodiment 1 whose examples are shown in FIGS. 

1 to 5, and utilizes output light emitted by the semiconductor light emitting device 
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according to Embodiment I as light emitted by each of the light emitting portions 15. 

Further, FIG. 9 is a schematic view showing one example of the backlight source 

system of the present invention that uses the semiconductor light emitting devices 

according to Embodiment 1 whose examples are shown in FfGS. 1 to 5. The backlight 

source system according to the present invention is typically a light source system 

configured to em1t the above-described white light suitable for a wider range of color 

expression by adding an illumination circuit system 17 to the backlight source of the 

present invention shown in FIG. 8. 

[0112] The effects and the like obtainable from the backlight source and the backlight source 

system having the configuration as descJibed above are similar to those obtainable 

from the semiconductor light emitting device according to Embodiment 1. 

l0113] (Embodiment3) 

FTG. 10 is a perspective view schematically showing one example of the display 

device of the present invention in which the backlight source or the backlight source 

system according to Embodiment 2 schematically shown in FIGS. 8 and 9 is in

corporated. The example illustrates a t1at display device, including display pixels 18. 

[0 1141 A representative example of the display device is a liquid crystal display panel, and it 

can be formed by combining at least the backlight source according to Embodiment 2, 

optical modulators, and color filters. 

[0 115] The display device of the present invention uses the backlight source or the backlight 

[0116] 

source system according to Embodiment 2, and a liquid crystal display panel as one 

example thereof can be used in a wide range of electronic devices, such as a mobile 

phone, a handy-type camcorder, a compact game machine, and a liquid crystal 

television. 

Since the backlight source or the backlight source system according to Embodiment 

2 uses the semiconductor light emitting device according to Embodiment I, it is 

possible to provide a display device including at least the blue light component 12 

having a small spectrum half-width, the green light component 13 having a small 

spectrum half-width and the red light component 14 (FIGS. 6 and 7) that emits highly

efficient RGB light. 

fO l 171 Flllther, since the first solid light emitting element 2a and the second solid light 

emitting element 2b can include light emitting layers of the same material system, the 

above-described color balance can be maintained with relative ease and also there is a 

less necessity for complicating driver circuits. 

l 0 118] Due to a synergy between these effects, it is possible to provide a highly practical 

display device, in particular, a liquid crystal display panel having both a wider range of 

color expression and high luminance. 

f0119) Since such a liquid crystal display panel has good visibility even in the outdoors 
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[0120] 

[0121] 

[0122] 

f0123l 

[0124] 

[0 125 J 

[0126] 

where outside light is strong, it is suitable for being applied to a variety of electronic 

devices usable in the outdoors. 

(Embodiment 4) 

FIG. 11 is a schematic view showing one example of a liquid crystal television as a 

representative example of the electronic device of the present invention, and the 

television uses the display device according to Embodiment 3. 

A liquid crystal television 19 shown in FIG. II is a liquid crystal television with 

which broadcasts can be enjoyed in both video and audio by adding a broadcast 

receiver, an audio system, and the like to the display device (liquid crystal display 

panel) of the present invention shown in FIG. 10. 

Since the liquid crystal television according to Embodiment 4 is assembled using the 

liquid crystal display panel having both a wide ranger of color expression and high 

luminance, it is a television device having excellent image display pe1formance. 

Further, since the liquid crystal display panel has both a wider range of color ex

pression and high luminance and also is compatible with outdoor light in nature, a 

television device with excellent contrast perfonnance can be designed with relative 

ease. Therefore, a high-contrast liquid crystal television also can be provided. 

Since the display device of the present invention has excellent visibility even in the 

outdoors where outside light is strong, effects similar to those obtained from the 

display device can be obtained from the electronic device of the present invention 

equipped with the liquid crystal display panel. These effects can be exerted remarkably 

by the electronic device of the present invention equipped with the liquid crystal 

display panel when it is designed to be useable also in the outdoors. 

The invention may be embodied in other forms without depa1ting from the sprit of 

essential characteristics thereof. The embodiments disclosed in this application are to 

be considered in all respects as illustrative and not limiting. The scope of the invention 

is indicated by the appended claims rather than by the foregoing description, and all 

changes that come within the meaning and range of equivalency of the claims are 

intended to be embraced therein. 

Industrial Applicability 
As desc1ibed above, according to the present invention, it is possible to provide a 

semiconductor light emitting device suitable for a display device, having both a wider 

range of color expression and high luminance, a backlight source, a backlight source 

system, a display device, and the like with relative ease. Thus, the present invention 

has a great practical value. 

Reference Signs List 
1 substrate 
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2 solid light emitting element 

2a first solid light emitting element 

2b second solid light emitting element 

3 wiring conductor 

4 feeding electrode 

5, Sa, 5b wavelength conversion layer 

6 phosphor 

7 translucent resin 

8 green phosphor 

9 red phosphor 

10 housing 

22 

11 near-ultraviolet - violet light component 

12 blue light component 

13 green light component 

14 red light component 

15 light emitting pmiion 

16 illumina6on module 

17 illumination circuit system 

18 display pixel 

19 liquid crystal television 

20 light diffuser 
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!Claim lj 

LClaim 2j 

[Claim 3] 

!Claim 4j 

[Claim 51 

[Claim 6] 
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Claims 
A semiconductor light emitting device that emits: 

a blue light component having an emission peak in a wavelength range 

of 430 nm to less than 490 nm, 

a green light component having an emission peak in a wavelength 

range of 500 nm to less than 550 nm, 

a red light component having an emission peak in a wavelength range 

of 600 nm to less than 660 nm, 

wherein the blue light component is a light component emitted by a 

first solid light emitting element that emits light having an emission 

peak in a blue wavelength range of 430 nm to less than 490 nm, 

the green light component is light emitted by a second solid light 

emitting element that emits light having an emission peak in a near

ultraviolet - violet wavelength range of 360 nm to less than 420 nm that 

is converted into wavelength-converted light by a green phosphor, 

the red light component is light emitted by at least one solid light 

emitting element selected from the first solid light emitting element and 

the second solid light emitting element that is converted into 

wavelength-converted light by a red phosphor, and 

the green phosphor emits green light on the basis of an electronic 

energy transition of Mn2+. 

The semiconductor light emitting device according to claim 1, wherein 

the green phosphor is a green phosphor that substantially does not 

absorb blue light having a wavelength of 450 nm and does not get 

excited by the blue light. 

The semiconductor light emitting device according to claim 1 or 2, 

wherein the green phosphor is a phosphor coactivated with a com

bination of Eu2+ and Mn2+ or a combination of Ce3+ and Mn2+. 

The semiconductor light emitting device according to claim 3, wherein 

the green phosphor has an excitation peak in a wavelength range of less 

than 360 nm and does not have an excitation peak in a near-violet

violet wavelength range of 360 nm to less than 420 nm. 

The semiconductor light emitting device according to claim 1, wherein 

the green phosphor is an alkaline earth metal aluminate green phosphor 

coactivated with Eu2+ - Mn2+, 

The semiconductor light emitting device according to claim 5, wherein 

the alkaline earth metal aluminate green phosphor coactivated with Eu2+ 
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[Claim 10] 

lClaim 11 I 

[Claim 12] 

[Claim 13] 

lClaim l4J 

[Claim 15J 
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- Mn2+ is expressed by a composition formula of BaMgAI 100 17:Eu2+,Mn 

The semiconductor light emitting device according to claim 1, wherein 

the green phosphor is a rare earth aluminate green phosphor coactivated 

with Ce3+- Mn2+. 

The semiconductor light emitting device according to claim 7, wherein 

the rare earth aluminate green phosphor coactivated with C6'+ - Mn2+ is 

expressed by a composition formula of CeMgAlll019:Mn2+ or 

Ce(Mg,Zn)Alii019:Mn2+. 

The semiconductor light emitting device according to claim 1, wherein 

a light emitting layer of the first solid light emitting element and a light 

emitting layer of the second solid light emitting element both are made 

of a composition containing Ga and N. 

The semiconductor light emitting device according to claim 1, wherein 

the red phosphor is a nitride phosphor or an oxynitride phosphor 

activated with Eu2+. 

The semiconductor light emitting device according to claim l, wherein 

the red phosphor is an oxide phosphor or an oxysulfide phosphor 

activated with Eu3+. 

The semiconductor light emitting device according to claim 1, wherein 

the green phosphor covers at least a main light extraction smface of the 

second solid light emitting element. 

The semiconductor light emitting device according to claim 1, wherein 

the green phosphor covers a main light extraction surface of the second 

solid light emitting element and the red phosphor covers a main light 

extraction surface of the tirst solid light emitting element. 

The semiconductor light emitting device according to claim 1, wherein 

the green phosphor and the red phosphor both cover main light ex

traction surfaces of both the first solid light emitting element and the 

second solid light emitting element. 

The semiconductor light emitting device accordlhg to claim 1, 

wherein the red phosphor covers main I ight extraction suli'aces of both 

the first solid light emitting element and the second solid light emitting 

element, 

the green phosphor covers neither the main light extraction surface of 

the first solid light emitting element nor the main light extraction 

smface of the second solid light emitting element, and the green 

phosphor is excited by light emitted by the second solid light emitting 
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lClaim 17] 

lClaim 18J 

[Claim 19J 

[Claim 20J 
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element that passed through a red phosphor layer containing the red 

phosphor. 

A backlight source comprising the semiconductor light emitting device 

according to claim I. 

A backlight source system comprising the semkonductor light emitting 

device according to claim 1. 

A display device comp1ising the bat:klight source according to claim 16 

or the backlight source system according to claim 17. 

An electronic device comprising the display device according to claim 

18. 

The electronic device according to claim 19, wherein the display device 

is a liquid crystal display panel. 
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SPECIFICATION 
A luminescent semiconductor component 

The present invention relates to a luminescent 
semiconductor component with a casing member 

5 containing a semiconductor body and comprising 
light transmissive plastics material. 

Conventionally, the plastics material for the 
casing of a luminescent semiconductor 
component is dyed with organic dyes in order to 

10 improve the visibility of light emission from the 
semiconductor component particularly during 
daylight conditions, and to make it more easily 
readable. Powdered glass or other solid scattering 
or dispersing materials, such as titanium oxide, 

15 zinc sulphide or CaC03 may be generally added as 
the scattering material. For example it is known to 
add powdered glass from German Patent 
Specification No. 22 27 322. 

It is an object of the present invention to 
20 simplify the manufacture of luminescent 

semiconductor components by implementing 
certain component properties, previously achieved 
by various steps, in a single step. 

According to a first aspect of the present 
25 invention there is provided a luminescent 

semiconductor component having a casing of 
light-transmissive plastics material containing 
particles which simultaneously determine the light 
scattering and filtering properties of the casing 

30 member with respect to light emitted by the 
component and passing through the casing 
member. 

Thus the previously separate steps of dying the 
casing member and adding scattering particles, 

35 are combined by adding to the casing member 
particles which have predetermined properties 
with regard to scattering and filtering light. As a 
result the process of manufacturing luminescent 
semiconductor components is simplified and 

40 these components can be reproduced with 
consistent properties in an improved manner. 

The plastics of the casing member may 
comprise a clear epoxy resin to which particles of 
dyed powdered glass are added. If high 

45 transmission is to be achieved the refractive index 
of the plastics material has to correspond as far as 
possible with that of the particle material. If, on 
the other hand, elevated scattering of the light in 
the casing is desired, then the material of the 

50 casing plastics and of the particles added have 
different refractive indices. 

The particles which are added may comprise a 
ground filter glass in which the grain size is 
preferably less than 50 p.m. Up to approximately 

55 20% by volume of particles which affect the 
scattering and filtering characteristics are added 
to the mouldable plastics. 

According to a second aspect of the present 
invention there is provided an edge filter 

60 comprising a casing member of light-transmissive 
plastics material containing particles which 
simultaneously determine the light-scattering and 
filtering properties of the casing member. 

A preferred embodiment of the present invention 

GB 2 098 002 A 

65 will now be described by way of example only, 
wlt!'l reference to the accompanying drawings, of 
whtch: 

Fig. 1 is a perspective view of a luminescent 
semiconductor component in accordance with the 

70 present invention; and 
Fig. 2 is a graph showing various light 

transmission curves related to the component of 
Fig. 1. 

Referring now to Fig. 1 there is shown a single 
75 luminescent semiconductor component (e.g a 

diode) comprising a plastics casing member 1 and 
two electrical leads 3 and 4 leading out of the 
plastics casing. Inside the casing member the 
semiconductor component 5 is electrically 

80 connected to the supply lead 3. The second 
electrode connection of the light emitting 

. semiconductor diode is connected in electrically 
conductive fashion to a second supply lead 4 via a 
connecting wire 6. 

85 The casing member may for example comprise 
epoxy resin with a refractive index of nd = 1.5. 
However other commercially available mouldable 
plastics materials can be considered, preferably 

. those which are clear and have a refractive index 
90 in the region of between 1.45 and 1.6. 

The added particles 2 are located in the plastics 
member 1 and determine the transmission and/or 
filtering characteristics and the scattering property 
of the light emitted by the semiconductor 

95 component 5. These particles 2 may for example 
comprise a ground filter glass obtainable under 
the name RG630 may be employed. The casing 
member 1 preferably comprises 2--4% by volume 
of added particles which have a grain size of 

100 approximately 1 ,urn. 
The refractive index of the glass or other added 

particles can be adapted to the refractive index of 
the plastics to a greater or lesser extent depending 
on the desired dispersion effect. The glass used 

105 preferably has a refractive index of between 1.3 
and 2. If the refractive index of the respective 
particle material is identical or almost identical to 
that of the respective plastics, then there is very 
little scattering dispersion of the radiated light 

1 1'0 and therefore there is particularly good 
transmission. The greater the divergence between 
the refractive indices, the greater the scattering of 
the light in the plastics member, so that the light 
source appears diffused to the observer. 

115 In Figure 2 there is shown the path of the 
transmission curves against wavelength for a red 
filter glass a··,d for a plastics casing member in 
which the particles comprising a ground red filter 
glass are embedded in the plastics member. Curve 

120 a) show the path of the transmission over the 
wavelength for pure red filter glass with the trade 
name RG630. This glass in an edge filter, since 
almost all wavelengths under 630 nm are 
eliminated. At approxima~ely 630 nm the 

125 transmission rises sharply from 0 to approximately 
85%. 

Curve b) shows the transmission curve against 
wavelength of a plastics member comprising 
epoxy resin with the trade name OS 1 600, to 
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which approximately 2% by volume of ground red the plastics material comprises a clear glass epoxy 
filter glass of the type RG630 has been added. As 30 resin. 
is apparent from this curve the transmission is in 3. A component according to claim 1 or 2 
fact reduced to just over 70% at its maximum; wherein the particles comprise a coloured glass 

5 apart from this, however, the same function curve, powder. 
characteristic of an edge filter, is achieved. The 4. A component according to any preceding 
particles added determine both the filtering 35 claim wherein the refractive index of the plastics 
characteristics and the scattering of the radiated material is substantially the same as that of the 
light. Changes in these properties can be achieved material of the particles. 

10 by changing the grain size of the particles added, 5. A component according to any preceding 
the type of glass and the mixture ratio. claim wherein the particles comprise ground filter 

The composition of casing members for 40 glass. 
'luminescent semiconductor components may be 6. A component according to any preceding 
used to produce filters for detectors, band filters or claim wherein the grain size of the particles added 

15 edge filters with a steep flank. The shaping of the is less than 50 pm. 
casing members can be modified to be suitable for 7. A component according to any preceding 
light emitting semiconductor components in 45 ciaim wherein up to 20% by volume of the .. 
discrete or integrated form e.g. for displaying particles are added to the plastics material. 
digits, letters or other characters. 8. A component according to any preceding 

claim wherein the casing member serves as an 
20 CLAIMS edge filter. 

1. A luminescent semiconductor component 50 9. A luminescent semiconductor component 
having a casing member of light-transmissive substantially as herein described with reference to 
plastics material containing particles which the accompanying drawings, 
simultaneously determine the light scattering and 1 0. An edge filter comprising a casing member 

25 filtering properties of the casing member with . of light-transmissive plastics material containing 
respect to light emitted by the component and 55 particles which simultaneously determine the 
passing through the casing member. light-scattering and filtering properties of the 

2. A component according to c!aim 1 wherein casing member. 

Printed for Her Majesty's Stationerv Office by the Courier Preas, Leemington Spa, 1982. Published by the Patent Office. 
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(57)Abstract: 
PURPOSE: To make it possible to balance brightness 
and a luminous intensity distribution characteristic 
without varying a current made to flow through LED. 
CONSTITUTION: In regard to a lead frame for an LED 
lamp having a plurality of first frames 1 to 3 at the fore 
ends of which LED setting parts 4a and 5a on which a 
plurality of LEDs emitting light with different luminous 
colors are set and which are connected to a first 
electrode of each LED are provided respectively and a 
second frame which is connected to a second electrode 
of each LED through a bonding wire, the first frames 1 
to 3 are formed with the shapes of the LED setting parts 
4a and 5a made different from each other so that the 
light takeout effect in the main light takeout direction of 
the respective LED setting parts 4a and 5a of the 
frames be different. 
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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]Two or more first frames that provided an LED placing part which places two or more 
LED which emits light with the different luminescent color, respectively, and is connected to the 
1st electrode of each of this LED at each tip, respectively, In a leadframe for LED lamps which it 
has, a second frame connected via a second electrode and a bonding wire of each 
aforementioned LED each 1st frame of the above, a leadframe for LED lamps having made form 
of each of this LED placing part differ, and forming so that the optical extraction effect to the 
main extraction direction of light of that each placing part of LED may be different. 
[Claim 2]LED display equipment having a driving device which drives LED which was connected 
to each 1st frame of the above, and said 2nd frame according to claim 1, and was mounted on 
each aforementioned LED placing part, respectively according to displayed data. 

[Translation done.] 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/4~-~ 

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. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Industrial Application]The present invention relates to the LED display equipment using the 
leadframe for LED lamps and this which are used for the LED lamp which has two or more LED 
which emits light with the different luminescent color. 
[0002] 
[Description of the Prior Art]As a leadframe used for the LED lamp which has two or more LED 
which emits light with the different luminescent color conventionally, there was a thing as shown, 
for example in Fig.7. 
[0003]Fig.7 is a perspective view showing the conventional leadframe for LED lamps. 
[0004]This leadframe comprises the two frames 101,102 for placing two LED, respectively, and 
the one straight-line frame 103 by which bonding is carried out to two LED. The LED placing 
part 104,105 with same form is formed in one end of the frame 101,102, respectively, and the 
LED mounting surfaces 1 04a and 1 05a and the light-reflection-walls surfaces 1 04b and 1 05b 
which place LED are formed in them, respectively. 
[0005]Fig.8 (a), (b), and (c) is a manufacturing process figure showing the manufacturing method 
of the above-mentioned leadframe. 
[0006]First, the three cylindrical frames 101,102,103 of Fig.8 as shown in (a) are formed. 
Then, as each LED placing part 1 04,1 05 of the frame 1 01,1 02 is shown in Fig.8 (b), V type slots 
101 a and 1 02a are formed, respectively. 
And if press working of sheet metal of the V type slots 101 a and 1 02a is carried out using the 
turned-dish-shaped punch of the uniform angle theta and height h as shown in Fig.9, 
respectively, the leadframe ofthe form shown by Fig.7 will be completed (Fig.8 (c)). 
[0007] 
[Problem to be solved by the invention] However, in the leadframe of the above-mentioned 
composition, Since the form of each LED placing part was isomorphous, the optical extraction 
effect to the main extraction direction of the light of this LED placing part was not able to 
operate this optical extraction effect by each LED placing part, when it became equal and the 
optical power of LED to mount differed. 
[OOOB]Therefore, when the peak optical power of each LED in a LED lamp differed, he changes 
the current which flows into each LED, and was trying to balance a luminosity. However, there 
was a problem that the luminosity of each LED could not be balanced on the mounting board to 
which this current was fixed identically. 
[0009]Since luminescence from each different LED differed in each angular distribution, when it 
molded into a LED lamp, it also generally had the problem that lighting distribution 
characteristics differed in each color. 
[001 O]Made in order that the present invention might solve the conventional problem like ****· 
the purpose is to provide the LED display equipment using the leadframe for LED lamps and this 
which can balance a luminosity and a lighting distribution characteristic, without changing the 
current sent through LED. 
[0011] 
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[Means for solving problem]T o achieve the above objects, the characteristics of first invention, 
Provide up the LED placing part which places two or more LED which emits light with the 
different luminescent color, respectively, and is connected to the 1st electrode of each of this 
LED at each tip, respectively Two or more first frames, In the leadframe for LED lamps which it 
has, the second frame connected via the second electrode and bonding wire of each 
aforementioned LED each 1st frame of the above, It is in having made the form of each of this 
LED placing part differ, and having formed so that the optical extraction effect to the main 
extraction direction of the light of that each placing part of LED might be different. 
[0012]It is connected to each 1st frame of the above, and the 2nd frame, and there are the 
characteristics of second invention in having a driving device which drives LED mounted on each 
aforementioned LED placing part, respectively according to displayed data. 
[0013] 
[Function]According to the composition like****· first invention is the punch which changes the 
volume of the formed parts of each LED placing part of this, and has predetermined form at the 
time of formation of this LED placing part at the time of processing of the lead base metal used 
as the formed parts of an LED placing part, for example, By carrying out press working of sheet 
metal of the formed parts of the LED placing part, the form of each LED placing part of this is 
changed. Thereby, the optical extraction effect to the main extraction direction of light can be 
operated now by each LED placing part. 
[0014]Since second invention uses the leadframe for LED lamps of first invention, its balance of 
the luminosity of a LED lamp and a lighting distribution characteristic improves, and it becomes 
good [ the display quality as the whole ]. 
[0015] 
[Working example] Hereafter, the working example of the present invention is described based on 
Drawings. EigJ_is a perspective view showing the leadframe for LED lamps concerning the 1st 
working example of the present invention. 
[0016]This leadframe is used for the LED lamp (not shown) which has two LED of the different 
luminescent color, and the one straight-line frame 3 by which bonding is carried out to LED 
besides the two frames 1 and 2 for placing this 2 piece LED is provided. 
[0017]The LED placing parts 4 and 5 are formed in one end of the frames 1 and 2, respectively. 
The LED mounting surfaces 4a and 5a and the light-reflection-walls surfaces 4b and 5b which 
place LED are formed in the LED placing parts 4 and 5, respectively. The outside corner of the 
LED mounting surface 4a by the side of the LED placing part 4 and the light-reflection-walls 
surface 4b is 45 degrees here, The outside corner of the LED mounting surface 5a by the side of 
the LED placing part 5 and the light-reflection-walls surface 5b is 30 degrees, and it is set up so 
that the LED placing part 4 may differ in the angle of the light-reflection-walls surface over an 
LED mounting surface from the LED placing part 5. The height of the light-reflection-walls 
surface 4b and the light-reflection-walls surface 5b is the same. 
[0018]Fig.2 (a), (b), and (c) is a manufacturing process figure showing the manufacturing method 
of the leadframe of Fig.1. 
[0019]First, a frame base material is processed and the three cylindrical frames 1, 2, and 3 of 
Fig.2 as shown in (a) are formed. At this time, each point 1 a and 2a of the frames 1 and 2 is a 
portion which becomes the aforementioned LED placing parts 4 and 5 eventually, respectively. 
Each volume of the points 1 a and 2a is determined so that thickness of every place, such as 
each LED mounting surfaces 4a and 5a in these LED placing parts 4 and 5 and the light
reflection-walls surfaces 4b and 5b, may become equal. 

[0020]Then, as each LED placing parts 4 and 5 of the frames 1 and 2 are shown in Fig.2 (b), V 
type slot 1 b and 2b are formed, respectively. And the turned-dish-shaped punch which has the 
inclined plane 11 with an angle of 45 degrees and the inclined plane 12 with an angle of 30 
degrees as shown in Fig.3 is used, As the inclined plane 11 side hits V type slot 1 b of the LED 
placing part 4 and the inclined plane 12 side hits V type slot 2b of the LED placing part 5, 
respectively, press working of sheet metal of V type slot 1 b and the 2b is carried out, 
respectively. As a result, the leadframe of the form shown by BHJ...is completed (Fig.2 (c)). 
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[0021]Thus, the manufactured leadframe is used and a LED lamp is produced as follows. 
[0022]First, it places one LED of a pellet type at a time, respectively on the LED mounting 
surfaces 4a and 5a of the frames 1 and 2. At this time, the upper part of LED becomes a p type 
electrode, that lower part becomes a n type electrode, and the main extraction direction of light 
turns into an upper direction of LED. Then, n electrode of Shimobe of each of this LED is made 
to fix to the frames 1 and 2 with silver paste etc. 
[0023]And wire bonding of the p type electrode and the straight-line frame 3 of this LED is 
carried out with a gold wire etc. Then, the aforementioned frames 1, 2, and 3 in the state where 
wire bonding was carried out to the predetermined position in a lens-like mold are fixed, and 
transparent epoxy system resin is injected, burned and hardened in this mold. Then, if a mold is 
removed, the LED lamp which has two LED of the different luminescent color will be completed. 
[0024]When the outside corner mounts red LED of a GaAIAs system on the LED placing part 5 
which is 30 degrees, for example according to this example, it is set to 240mcd by 10 mA of 
force current of LED, and when the outside corner mounts on the LED placing part 4 which is 45 
degrees, it is set to 300mcd by 1 0 mA of the same force current. That is, when it mounts on the 
LED placing part 5, peak optical power can be suppressed about 20% rather than the case where 
it mounts on the LED placing part 4. 
[0025]Therefore, when the optical power of two LED mounted, for example differs, even if it does 
not change the force current over each LED, The luminosity of two LED can be balanced by 
changing the angle of the LED mounting surface and light-reflection-walls surface in the LED 
placing part of a leadframe in accordance with the optical power of LED. 
[0026]When green LED of a GaP system and red LED of a GaAIAs system are mounted on each 
conventional LED mounting surface 1 04a and 1 05a shown in fJ.g:.Z. respectively, The latter was 
set to 5:4 to a peak optical power ratio (red : green) being set to 5:3 as for the former by the 
case where it mounts on each LED mounting surface 4 and 5 of the fj_gJ_of this example, 
respectively. In this example, the luminosity of LED of the different luminescent color can be 
balanced so that clearly also from this experiment. 
[0027]In this example, when the lighting distribution characteristics of the LED lamp of each 
color differ, a difference of a lighting distribution characteristic can be reduced like the above. 
[0028]Fig.4 is a perspective view showing the leadframe for LED lamps concerning the 2nd 
working example of the present invention. 
[0029]Aithough the angle of the light-reflection-walls surface over an LED mounting surface was 
set up in the leadframe of the 1st working example of the above to differ by each LED placing 
part, the height of a light-reflection-walls surface is set up in this example to differ by each LED 
placing part. 
[0030]This leadframe comprises the two frames 21 and 22 for placing two LED, and the one 
straight-line frame 23 by which bonding is carried out to LED. The LED placing parts 24 and 25 
are formed in one end of the frames 21 and 22, respectively, and the LED mounting surfaces 24a 
and 25a and the light-reflection-walls surfaces 24b and 25b which place LED are formed in the 
LED placing parts 24 and 25, respectively. 
[0031]Aithough the angle ofthe light-reflection-walls surface over an LED mounting surface is 
the same at the LED placing part 4 and the LED placing part 5, like 3.0 mm and 6.5 mm, the 
height of the light-reflection-walls surfaces 24b and 25b differs, and is set up, respectively, for 
example. 
[0032]The manufacturing method of such a leadframe only differs in the punch to be used, and is 
the same as that of the 1st working example of the above. 
[0033]The structure of the punch used for this example is shown in Fig.5. That is, the punch of 
this example serves as turned dish shape which has the 3.0-mm-high portion 31 and the 6.5-
mm-high portion 32. 
[0034]When green LED of a GaP system is mounted on the LED placing part 25 which has a 6.5-
mm-high light-reflection-walls surface, for example according to this example, It is set to 
21 Omcd by 20 mA of force current of LED, and when it mounts on the LED placing part 24 which 
has a 3.0-mm-high light-reflection-walls surface, it is set to 190mcd by 20 mA of the same 
force current. That is, when it mounts on the LED placing part 25, peak optical power can be 
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improved about 10% rather than the case where it mounts on the LED placing part 24. 
[0035]Therefore, by changing the height of the light-reflection-walls surface of the LED placing 
part of a leadframe in accordance with the optical power of LED, even if it does not change the 
force current over each LED, when the optical power of two LED differs, The luminosity of two 
LED can be balanced like the 1st working example of the above. 
[0036]When red LED of a GaAIAs system and green LED of a GaP system are mounted on each 
conventional LED mounting surface 1 04a and 1 05a shown in Fig. 7, respectively, The latter was 
set to 5:3.5 to a peak optical power ratio (red : green) being set to 5:3 as for the former by the 
case where it mounts on each LED mounting surface 24 and 25 of the Fig.4 of this example, 
respectively. The luminosity of LED of the luminescent color from which this example as well as 
the 1st working example of the above differs can be balanced so that clearly also from this 
experiment. 
[0037]In this example, when the lighting distribution characteristics of the LED lamp of each 
color differ, a difference of a lighting distribution characteristic as well as the 1st working 
example of the above can be reduced. 
[0038]Fig.6 is a schematic block diagram of the LED display equipment concerning the 3rd 
working example of the present invention. 
[0039]LED lamp groups by which LED display equipment was manufactured using the leadframe 
of the 1st or 2nd working example of the above is provided with the display part 41 arranged by 
dot form and the driving device 42 which is connected to this leadframe and drives LED lamp 
groups of this display part 41 according to displayed data. 
[0040]Thus, the LED display equipment which uses the LED lamp manufactured using the 
leadframe of the present invention is excellent in the balance of the luminosity of a LED lamp, 
and a lighting distribution characteristic, and its display quality as the whole improves. 
[0041] 
[Effect of the lnvention]As described in details above, in first invention, Since the form of each 
of this LED placing part was made to differ so that the optical extraction effect to the main 
extraction direction of the light of each LED placing part may be different, Even if it is a case 
where LED from which luminous efficiency differs respectively is mounted, the optical extraction 
effect to the main extraction direction of light can be operated by each LED placing part, and it 
becomes possible to balance a luminosity and a lighting distribution characteristic. 
[0042]Since second invention drives LED mounted on each LED placing part of first invention, 
respectively according to displayed data, it becomes good [ the display quality as the whole ]. 

[Translation done.] 
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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. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
W.r..~.I!YJ.r.!.S:J.JJt is a perspective view showing the leadframe for LED lamps concerning the 1st 
working example of the present invention. 
[Drawing 2]It is a manufacturing process figure showing the manufacturing method of the 
leadframe of fl&l. 
[Drawing 3]It is a figure showing the structure of the punch of the 1st working example. 
W.r..~.I!YJ.r.!B .. 1JJt is a perspective view showing the leadframe for LED lamps concerning the 2nd 
working example of the present invention. 
[Drawing 5]It is a figure showing the structure of the punch used for the 2nd working example. 
[Drawing 6]It is a schematic block diagram of the LED display equipment concerning the 3rd 
working example of the present invention. 
[Drawing 7]It is a perspective view showing the conventional leadframe for LED lamps. 
[Drawing 8]It is a figure showing the manufacturing method of the leadframe of Fig.7. 
[Drawing 9]It is a figure showing the structure of punch using for manufacture of the 
conventional leadframe. 
[Explanations of letters or numerals] 
1, 2, 3, 21, 22, and 23 Frame 
4, 5, 24, 25 LED placing part 
4a, 5a, 24a, 25a LED mounting surface 
4b, 5b, 24b, and 25b Light-reflection-walls surface 
41 Display part 
42 Driving device 

[Translation done.] 
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PURPOSE: To improve the visibility and brightness of a 
light emitting diode having a light emitting element made 
of a gallium nitride based compound semiconductor 
material having its light emitting peaks near 430nm and 
370nm. 
CONSTITUTION: In a light emitting diode comprising a 
light emitting elect 11 on a stem and a resin mold 4 
surrounding it, the light emitting element 11 is made of a 
gallium nitride based compound semiconductor specified 
by a general chemical formula GaxAI1-xN (where O~x~1), 
and further, a fluorescent dye 5 or a fluorescent 
pigment, which emits a fluorescent light excited by the 
light emission of the gallium nitride based compound 
semiconductor, is added additionally in the resin mold 4. 
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JP,05-152609,A(1993) [CLAIM] 

*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/1 ~-~ 

l.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 l]ln a light emitting diode which has a light emitting device on a stem and surrounds it by 
a resin molding, The aforementioned light emitting device consists of a gallium nitride system 
compound semiconductor denoted by general formula Gaxaluminum1_xN (however, it is 

O<=X<=l), A light emitting diode characterized by coming to add fluorescent dye which is excited 
by luminescence of the aforementioned gallium nitride system compound semiconductor, and 
furthermore shows a fluorescence in the aforementioned resin molding, or a fluorescent pigment. 

[Translation done.] 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/2~-~ 

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. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 
[Industrial Application]This design starts the light emitting diode (henceforth LED) which 
surrounds a light emitting device by a resin molding, especially can perform various kinds of 
luminescence in one kind of light emitting device, and is related with a still higher-intensity 
wavelength changing light emitting diode. 
[0002] 
[Description of the Prior Art] Generally, LED has structure as shown in .Elgl. It is a resin molding 
in which the light emitting device which consists of GaAIAs, GaP, etc., and 2 surround a metal 
stem for example, 1 was cut by one or less mm square, 3 surrounds a metal post, and 4 
surrounds a light emitting device. The rear electrode of the light emitting device 1 is adhered to 
the metal stem 2 with silver paste etc., and is electrically connected to it, the wire bond of the 
surface electrode of the light emitting device 1 is carried out on the surface by the gold streak 
lengthened from the metal post 3 which are other terminals, and the mold of the light emitting 
device 1 is further carried out by the transparent resin molding 4. 
[0003]Usually, although highly transparent resin is chosen highly [ are the purpose of emitting 
luminescence of a light emitting device efficiently into the air and I a refractive index ] as for 
the resin molding 4, An inorganic pigment or an organic color may be mixed as colorant into the 
resin molding 4 in order to be the purpose of converting the luminescent color of the light 
emitting device or to correct a color otherwise. For example, the luminescent color can be made 
white if a red pigment is added in the resin molding of the green emission element which has a 
semiconductor material of GaP. 
[0004] 
[Problem to be solved by the invention]However, most technology of adding colorant to a resin 
molding and converting wavelength to it conventionally is [ that the technology which is not put 
in practical use but carries out color correction with colorant is only used slightly, and ]. It is 
because the luminance of the LED [ itself] itself will be deteriorated largely if colorant which is a 
nonluminescent substance to the extent that wavelength can be converted to a resin molding is 
added. 
[0005]8y the way, LED of infrared rays, red, yellow, and green emission is put in practical use as 
LED now, and blue or ultraviolet LED is not yet put in practical use. The light emitting device of 
blue and ultraviolet luminescence ZnSe of II-VI group, SiC of IV-group IV, He can proceed 
research using semiconductor materials, such as III-V fellows' GaN, and it is announced that 
luminescence whose gallium nitride system compound semiconductor to which a general formula 
is expressed with Gaxaluminum1_XN (however, X is O<=X<=l.) is ordinary temperature and which 

was comparatively excellent in it also in it is shown these days, and it attracts attention. The 
first LED to realize pn junction is announced using the gallium nitride system compound 
semiconductor (applied physics, 60 volumes, No. 2, p 163-p 166-1991 ). The luminous wavelength 
of LED which has a gallium nitride system compound semiconductor of pn junction according to 
it is mainly near 430 nm, and has a light emission peak also in the ultraviolet area near 370 more 
nm. The wavelength is the shortest wavelength in the above-mentioned semiconductor material. 
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However, since the LED has the near luminescent color purple as a luminous wavelength shows, 
there is a fault that spectral luminous efficacy is bad. 
[0006]It is in the present invention having been made in view of such a situation, and the place 
made into the purpose improving spectral luminous efficacy of LED which has a light emitting 
device consisting of the gallium nitride system compound semiconductor material which has a 
light emission peak near 430 nm and near 370 nm, and improving the luminance. 
[0007] 
[Means for solving problem]In the light emitting diode which the present invention has a light 
emitting device on a stem, and surrounds it by a resin molding, The aforementioned light emitting 
device consists of a gallium nitride system compound semiconductor denoted by general formula 
Gaxaluminum1_xN (however, it is O<=X<=1), It is LED characterized by coming to add the 

fluorescent dye which is excited by luminescence of the aforementioned gallium nitride system 
compound semiconductor, and furthermore shows a fluorescence in the aforementioned resin 
molding, or a fluorescent pigment. 
[0008]Fig.2 is one working example which shows the structure of LED of the present invention. 
The blue light element with which, as for 11, a n type and a p type come to laminate GaAIN on 
silicon on sapphire, and 2 and 3 are the same with Fig. I, and a metal stem, a metal post, and 4 
are resin moldings which surround a light emitting device. Since the back surface of the light 
emitting device 11 is an insulating substrate of sapphire and cannot take out an electrode from a 
back surface, In order to electrically connect n electrode of a GaAIN layer with the metal stem 2, 
a GaAIN layer is etched, the surface of a n type layer is exposed, an ohmic electrode is attached, 
and the technique of electrically connecting by a gold streak is taken. The wire bond of other 
electrodes is carried out on the surface of the p type layer by the gold streak lengthened from 
the metal post 3 like El&l- The fluorescent dye 5 which emits light in the wavelength which is 
furthermore excited by the resin molding 4 with the wavelength near 420-440 nm, and has a light 
emission peak in 480 nm is added. 
[0009] 
[Effect of the Invention] Generally fluorescent dye and a fluorescent pigment are excited by the 
light of short wavelength, and emit light in long wavelength light rather than excited wavelengths. 
Conversely, although there is also a fluorescent pigment which is excited by the light of long 
wavelength and emits light in the light of short wavelength, energy efficiency is very bad and it 
does not emit light weakly. As described above, a gallium nitride system compound 
semiconductor has the light emission peak in the short wavelength side most in the 
semiconductor material used for LED, and, moreover, has a light emission peak also in the 
ultraviolet area. Therefore, when it is used as a material of a light emitting device, these 
fluorescent substances can be most preferably excited by adding fluorescent dye and a 
fluorescent pigment to the resin molding which surrounds the light emitting device. Therefore, it 
can convert the light of much wavelength according to the kind of fluorescent dye and 
fluorescent pigment in saying the color correction of blue LED. The light of short wavelength is 
changed into long wavelength, and since energy efficiency is good, fluorescent dye and the 
fluorescent pigment to add can be managed with a minute amount, and are dramatically 
convenient also from a point of deterioration of luminance. 

[Translation done.] 
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*NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/1 ~-~ 

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. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
W.r..~.I!YJ.r.!.S:J.J.The schematic cross section showing the structure of the conventional 1 LED. 
[Drawing 2]The schematic cross section showing the structure of one working example of LED 
of the present invention. 
[Explanations of letters or numerals] 
11 ... Light emitting device 2 ... Metal stem 
3 ... Metal post 4 --- Resin molding 
5 ... Fluorescent dye. 

[Translation done.] 
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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. 

/[you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

Vizio EX1008 Page 0872



Docket No.: 0020-5147PUS7 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/559,042 Confirmation No.: 7704 

Filed: September 14, 2009 Art Unit: 2829 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Raj R. Gupta 
COMPRISING A PLURALITY OF LIGHT 
EMITTING COMPONENTS ON MOUNT 

INFORMATION DISCLOSURE STATEMENT 

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

Dear Commissioner: 

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 

are provided. 

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 DRA/CET/doa 
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III. 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 is provided (as a partial translation) for the following 

reference(s): JP-7-183581-A and JP-5-152609-A. 

A machine-generated translation is provided for the following reference(s): JP-7-

183581-A and JP-5-152609-A. 

b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE 

COMMUNICATION: An English language version ofthe search report or Foreign Patent Office 

communication that indicates the degree of relevance is attached. 

c. OTHER: The following additional information is provided. 

A copy of the US Office Action issued in Copending US Application No. 12/947,470, 

dated January 14, 2013, is provided. 

A copy of the US Office Action issued in Copending US Application No. 12/689,681, 

dated February 5, 2013, is provided. 

A copy of the European Search Report for counterpart European Application No. 

10158422.5, issued on December 19, 2012, is provided. 

JP-5-152609-A, cited in the above European Search Report, was previously cited in 

an Information Disclosure Statement filed on September 14, 2009. The full English 

machine translation for JP-5-152609-A is now submitted for Examiner's 

consideration. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/doa 
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A copy of the European Search Report for counterpart European Application No. 

10158429.0, issued on December 19, 2012, is provided. 

A copy of the European Search Report for counterpart European Application No. 

10158437.3, issued on January 3, 2013, is provided. 

A copy of the European Search Report for counterpart European Application No. 

10158449.8, issued on January 3, 2013, is provided. 

A copy of the European Search Report for counterpart European Application No. 

10158455.5, issued on January 3, 2013, is provided. 

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 

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 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/doa 
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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; or 

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. STATEMENT UNDER 37 C.P.R.§ 1.704(d)(l) 

Patent Term Adjustment Reduction Should Not Apply 

D The undersigned hereby states: 

This Information Disclosure Statement is in compliance with 37 C.P.R. §§ 1.97 and 1.98 

and will not be considered a failure to engage in reasonable efforts to conclude prosecution 

(processing or examination) of the present application under 37 C.P.R. § 1.704(c)(6), (c)(8), 

( c )(9), or ( c )(1 0), because each item of information contained in the Information Disclosure 

Statement: 

D (i) Was first cited in any communication from a patent office in a counterpart 

foreign or international application or from the Office, and this communication was not 

received by any individual designated in § 1.56(c) more than thirty days prior to the 

filing of the information disclosure statement; or 

D (ii) Is a communication that was issued by a patent office in a counterpart 

foreign or international application or by the Office, and this communication was not 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRNCET/doa 
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received by any individual designated in § 1.56( c) more than thirty days prior to the 

filing of the information disclosure statement. 

VI. 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. 

D 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 or before an action that 

otherwise closes prosecution in the application (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. 

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 or after an action that 

otherwise closes prosecution in the application (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. 

VII. PAYMENT OF FEES 

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

D No fee is required. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/doa 

Vizio EX1008 Page 0877



Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Page 6 of6 

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: 

Attachrnent(s): 
0 PTO/SB/08 
0 Document( s) 

MAR 18 2013 

D Foreign Patent Office Cornrnunication(s) 
0 Foreign Search Reports- Five (5) 
IYf Fee 
0 Other: US Office Actions- Two (2) 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP 

Respectfully submitted, ~J ji!O, 

/' ,, A .. ~ ,--;0 . , ro ~ot1 ).., 
B LAY' UA/lM .///lAM CA 
Y------------~-=~-r~~~~------------

D. Richard Anderson 
Registration No.: 40439 C!Jf<./11/ A \(7-)11/ ,+SA-
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/doa 
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UNITED STA 1ES p A 1ENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/559,042 09/14/2009 

22 92 7 5 90 04112/20 13 

BIRCH STEW ART KOLASCH & BIRCH, LLP 
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. 

0020-5147PUS7 7704 

EXAMINER 

GUPTA,RAJR 

ART UNIT PAPER NUMBER 

2829 

NOTIFICATION DATE DELIVERY MODE 

04/12/2013 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

mailroom@ bskb.com 

PTOL-90A (Rev. 04/07) 
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Application No. 

12/559,042 
Applicant-Initiated Interview Summary 

Examiner 

RAJ R. GUPTA 

All participants (applicant, applicant's representative, PTO personnel): 

(1) RAJ R. GUPTA. 

(2) Carina Tanasa 64042. 

Date of Interview: 02 April2013. 

Type: [8J Telephonic 0 Video Conference 
0 Personal [copy given to: 0 applicant 

Exhibit shown or demonstration conducted: 0 Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

0 applicant's representative] 

1Z1 No. 

Issues Discussed 0101 0112 0102 0103 IZ!Others 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: a//. 

Identification of prior art discussed: none. 

Substance of Interview 

Applicant(s) 

SHIMIZU ET AL. 

Art Unit 

2829 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

The Applicant initiated the interview to assert that the Final Rejection of 3/12/2013 should have been a Non-Final 
Rejection. The Examiner upon consideration of the record. particularly the Advisorv Action of 6/24/2011 and the 
Interview Summarv of 7/13/2011 where the Examiner indicated that the next Office Action would not be final. agreed to 
withdraw the finalitv of the Office Action of 3/12/2013 . 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04 ). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/RAJ R GUPTA! 
Examiner, Art Unit 2829 

U.S. Patent and Trademark Off1ce 

PTOL-413 (Rev. 8/11/2010) 

/HA TRAN T NGUYEN/ 
Supervisory Patent Examiner, Art Unit 2829 

Interview Summary PaperNo.20130403 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.1331nterviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ t. t t t, t. t 35. (35 U .S.C. t 32) 

37 CFR §t .2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
-Name of applicant 
-Name of examiner 
-Date of interview 
-Type of interview (telephonic, video-conference, or personal) 
-Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 

An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

-The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Docket No.: 0020-5147PUS7 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/559,042 Confirmation No.: 7704 

Filed: September 14, 2009 Art Unit: 2829 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Raj R. Gupta 
COMPRISING A PLURALITY OF LIGHT 
EMITTING COMPONENTS ON MOUNT 

STATEMENT OF THE SUBSTANCE OF THE INTERVIEW 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-14 50 

Dear Sir: 

Applicants submit the following statement on the substance of the Interview held on 

April2, 2013. 

On April 2, Applicants' representative called the Examiner to discuss the fact that the 

Office Action of March 12, 2013 was improperly made final. The finality was premature because 

the Office Action was issued after a Request for Continued Examination (filed on July 18, 2011) 

which was submitted to enter claim amendments that include features which the Examiner 

indicated in the Advisory Action of June 24, 2011 to require new search and consideration. 

The Examiner graciously agreed to withdraw the finality of the Office Action of March 

12, 2013, as evidenced by the Examiner Interview Summary issued on April 12, 2013. 

Applicants thank the Examiner for his cooperation. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py 
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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: May 10, 2013 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

Res~ 

~ 
Registration No.: 40,439 
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/py 
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Electronic Acknowledgement Receipt 

EFSID: 15747774 

Application Number: 12559042 

International Application Number: 

Confirmation Number: 7704 

Title of Invention: LIGHT EMITIING DEVICE AND DISPLAY 

First Named Inventor/Applicant Name: Yoshinori Shimizu 

Customer Number: 2292 

Filer: David Richard Anderson/Patti Young 

Filer Authorized By: David Richard Anderson 

Attorney Docket Number: 0020-5147PUS7 

Receipt Date: 10-MAY-2013 

Filing Date: 14-SEP-2009 

TimeStamp: 16:13:52 

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.) 

42596 

1 
Applicant summary of interview with 2013051 OStmtofSuboflntvw. 

2 
examiner pdf 

no 
877 c6d0273521 c401608cdeae5b7a6f9cb4 

8ca52 

Warnings: 

Information: 
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Total Files Size (in bytes) 42596 

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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PTOISB/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 1449NPTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/559,042 

Filing Date 09-14-09 

STATEMENT BY APPLICANT First Named Inventor Yoshinori Shimizu 

Art Unit 2829 

(Use as many sheets as necessary) Examiner Name Raj R. Gupta 

Sheet I 1 I ot I 2 Attorney Docket Number 0020-5147PUS7 

U.S. PATENT DOCUMENTS 

Examiner Cite Document Number 
initial • No. 

Number- Kind Code 2 (if known) 

Publication Date 
MM-DD-YYYY 

Name of Patentee or 
Applicant of Cited Document 

Pages, columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

..I 

---·- --- ·--·-----·----·-·---+----------- --------·-·-·--·---------------- ---·------··-·--------

-···---·--- c---------------------1---------·- -------------------- -----------------

_____ , __ -+--------------~l------------1--------------·-------+------------·-------l 

-+---·-r-------------~-----------+------------------------+----------·---------------

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Pages, columns, Lines, Where 

Initial* No.1 
Country"l 

Publication Date Name of Patentee or ~elevant Passages or Relevant 

Number
4

Kind Code (if known)
5 MM-DD-YYYY Applicant of Cited 

Code Document Figures Appear 

1 JP 59-067673 - A 04-17-1984 TOYO COMMUN EQUIP CO L 1 

-

[ 
Examiner I Date 
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. 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 .0. Box 1450, Alexandria, VA 22313-1450. 

if you need assisstance in completing the form, caff 1-800-PT0-9199 (1-800-786.9199) and select option 2. 

T 

P1 
n 
n 
n 
n 
n 

) 

Vizio EX1008 Page 0886



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 PapeiWork reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

r 
Substitute for form 1449B/PTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/559,042 

STATEMENT BY APPLICANT 
Filing Date 09-14-09 

First Named Inventor Yoshinori Shimizu 

(Use as many sheets as necessary) 
Art Unit 2829 

Examiner Name Raj R. Gupta 

Sheet I 2 I of I 2 Attorney Docket Number 0020-5147PUS7 

" 
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 

2 

---

··-------

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 April 11, 2013 for U.S. Application No. 12/575,155. 

~-----· 

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. 

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 

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 lhe 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, ca/11-800-PT0-9199 and select option 2. 

) 
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Searching P AJ 

(51)Int.CI. 

PATENT ABSTRACTS OF JAPAN 

(11)Publication number: 59-067673 

(43)Date of publication of application: 17.04.1984 

HOlL 33/00 

111 ""-'Y 

(21)Application number: 57-178631 

(22)Date of filing : 12.1 0.1982 

(71 )Applicant : TOYO COMMUN EQUIP CO LTD 

(72)Inventor : KAZAMA MASAKI 

(54) LIGHT EMITTING DIODE FOR SURFACE ILLUMINATION 

(57)Abstract: 
PURPOSE: To diffuse light uniformly with good efficiency 
by a method wherein a convex mirror is arranged at the 
bottom of a resin coat with a built-in light emitting diode, 
and a light radiating surface at the top of the resin coat 
is formed into a concave lens. 
CONSTITUTION: The bottom of the cylindrical resin 
coat 2 containing an LED chip 1, immediately under the 
LED chip 1, is recessed, resulting in the formation of the 
convex mirror 5 in view from the LED chip 1, and lead 
members 6 and 7 supporting the LED chip 1 are 
arranged in the periphery thereof. Besides, the top of 
the resin coat 2 is recessed and so constructed as to be 
the concave lens 3. Thus, a part of the light radiated 
from the LED chip 1 is reflected diffusively on the 
convex mirror 5, and a part thereof repeats reflection 
also on the inner wall of the resin coat 2, and is then 
radiated while further expanding by the top concave lens 
3; accordingly a uniform diffused light can be obtained. 

http://www19.ipdl.inpit.go.jp/PA1/result/detail/main/wN6uaUaDA359067673P1.htm 2013/06/05 
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Electronic Patent Application Fee Transmittal 

Application Number: 12559042 

Filing Date: 14-Sep-2009 

Title of Invention: LIGHT EMITIING DEVICE AND DISPLAY 

First Named Inventor/Applicant Name: Yoshinori Shimizu 

Filer: Penny L Caudle/leslie berry 

Attorney Docket Number: 0020-5147PUS7 

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: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USD ($) 180 
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Electronic Acknowledgement Receipt 

EFSID: 15982769 

Application Number: 12559042 

International Application Number: 

Confirmation Number: 7704 

Title of Invention: LIGHT EMITIING DEVICE AND DISPLAY 

First Named Inventor/Applicant Name: Yoshinori Shimizu 

Customer Number: 2292 

Filer: Penny L Caudle/leslie berry 

Filer Authorized By: Penny L Caudle 

Attorney Docket Number: 0020-5147PUS7 

Receipt Date: 07-JUN-2013 

Filing Date: 14-SEP-2009 

TimeStamp: 16:08:32 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $180 

RAM confirmation Number 2942 

Deposit Account 022448 

Authorized User ANDERSON, RICHARD D. 

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 1.16 (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.) 

453262 

1 
2013-06-07-

9 
IDS-0020-5147PUS7.pdf 

yes 
2342f4dd811 b7251 d29a5395a91 Of009648 

d851b 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Miscellaneous Incoming Letter 1 1 

Transmittal Letter 2 7 

Information Disclosure Statement (IDS) Form (SBOS) 8 9 

Warnings: 

Information: 

106151 

2 Foreign Reference JP59-067673.pdf no 3 
d58b4ce2af11 e29cbaec894936e1488aee6 

7f68a 

Warnings: 

Information: 

432353 

3 Non Patent Literature US12-575155.pdf no 11 
673f3a6a67bcd681 be2d03574fb50bdaf24 

006d 

Warnings: 

Information: 

30225 

4 Fee Worksheet (SB06) fee-info. pdf no 2 
cc235 d d4f8cbecd b04e 77 e464b9ac04 20b5 

e1f16 

Warnings: 

Information: 

Total Files Size (in bytes) 1021991 

Vizio EX1008 Page 0894



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 (03-13) 
Approved for use through 01/31/2014. OMB 06S1-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paoerwork Reduction Acto 1995 no oersons are reauire d to resoon to a co ectton o in ormation un ess 1t tso1avs a va 1 centro num er II f f I . d' I I'd OMB I b d 

I' Complete if known ' FEE TRANSMITIAL Application Number 12/559,042 Conf. No.: 7704 

Filing Date September 14, 2009 

D Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Yoshinori SHIMIZU 

D Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name Raj R. Gupta 
Form PTO/SB/15A or B or equivalent must either be enclosed or have 

Art Unit 2829 been submitted previously. 

TOTAL AMOUNT OF PAYMENT I ($) 180.00 Practitioner Docket No. 0020-5147PUS7 

METHOD OF PAYMENT (check all that apply) 

D Check ~ Credit Card D Money Order D None D Other (please identify): 

~ Deposit Account Deposit Account Number: 02-2448 
Birch, Stewart, Kolasch & Birch, 

Deposit Account Name: 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 underpayment of fee(s) 0 Credit any overpayment of fee(s) 
under 37 CFR 1.16 and 1.17 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card 
information and authorization on PT0-2038. 

FEE CALCULATION 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES {U = undiscounted fee; S =small entity fee; M = micro entity fee) 

FILING FEES SEARCH FEES EXAMINATION FEES 

Aeelication Tll!!ll !!.ill .ill! Mill !!.ill .ill! Mill !!.ill .ill! Mill Fees Paid 1~1 
Utility 280 140* 70 600 300 150 720 360 180 

Design 180 90 4S 120 60 30 460 230 115 

Plant 180 90 45 380 190 95 580 290 145 

Reissue 280 140 70 600 300 150 2,160 1,080 540 

Provisional 260 130 65 0 0 0 0 0 0 
• The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who files the application via EFS-Web. 

2. EXCESS CLAIM FEES 

Fee Descri(!tion Undiscounted Fee 1~1 Small Enti!ll Fee 1~1 Micro Enti!ll Fee 1~1 
Each claim over 20 (including Reissues) 80 40 20 
Each independent claim over 3 (including Reissues) 420 210 105 
Multiple dependent claims 780 390 195 
Total Claims Extra Claim~ lli.ill Fee Paid 1~1 

-20orHP= X = Multiele Deeendent Claims 
HP = highest number of total claims paid for, if greater than 20. lli.ill Fee Paid 1~1 
lndee. Claim~ Extra Claim~ lli.ill Fee Paid 1~1 

-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 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)), 
the application size fee due is $400 ($200 for small entity) ($100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C. 
41(a)(1)(G) and 37 CFR 1.16(s). 
Total Sheets Extra Sheets Number of each additional 50 or fraction thereof lli.ill Fee Paid 1~1 

-100= I so= (round up to a whole number) X = 

4. OTHER FEE(S) Fees Paid 1~1 

Non-English specification, $130 fee (no small or micro entity discount) 

Non-electronic filing fee under 37 CFR 1.16{t) for a utility application, $400 fee {$200 small or micro entity) 

Other (e.g., late filing surcharge): IDS Fee 180.00 

SUBMITIED BY 

Signature Vo.AA../h . e JJa :ftft'' ~egistration No. n u t '' '. :. . Attorney/Agent) 40439 Telephone 703-205-8000 

Name (Print/Type) D. Richard Arf~rson Date June 7, 2013 

This collection of information is required by 37 CFR 1.136. 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 30 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 oftime 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 form, ca/11-800-PT0-9199 and select option 2. 
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Docket No.: 0020-5147PUS7 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/559,042 Confirmation No.: 7704 

Filed: September 14, 2009 Art Unit: 2829 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Raj R. Gupta 
COMPRISING A PLURALITY OF LIGHT 
EMITTING COMPONENTS ON MOUNT 

INFORMATION DISCLOSURE STATEMENT 

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

Dear Commissioner: 

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 

are provided. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP DRA/CET/lab 
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Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Page 2 of6 

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: 

III. 

0 

U.S. Application No. and U.S. Filing Date 

12/028,062 filed February 8, 2008 

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 

An English language abstract is provided (as a partial translation) for the following 

reference(s): JP 59-67673 

A machine-generated translation is provided for the following reference(s): 

A partial translation is provided for the following reference(s): 

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. 

A U.S. Office Acton issued in co-pending Application No. 12/575,155, dated April 11, 

2013 is submitted herein. 

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 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP DRA/CET/lab 
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Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Page 3 of6 

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 

0 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; or 

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. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP DRA/CET/lab 
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Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Page 4 of6 

V. STATEMENT UNDER 37 C.F.R. § 1.704(d)(l) 

Patent Term Adjustment Reduction Should Not Apply 

D The undersigned hereby states: 

This Information Disclosure Statement is in compliance with 37 C.F.R. §§ 1.97 and 1.98 

and will not be considered a failure to engage in reasonable efforts to conclude prosecution 

(processing or examination) of the present application under 37 C.F.R. § 1.704(c)(6), (c)(8), 

( c )(9), or ( c )(1 0), because each item of information contained in the Information Disclosure 

Statement: 

D (i) Was first cited in any communication from a patent office in a counterpart 

foreign or international application or from the Office, and this communication was not 

received by any individual designated in § 1.56(c) more than thirty days prior to the 

filing of the information disclosure statement; or 

D (ii) Is a communication that was issued by a patent office in a counterpart 

foreign or international application or by the Office, and this communication was not 

received by any individual designated in § 1.56(c) more than thirty days prior to the 

filing of the information disclosure statement. 

VI. 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. 

D 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, STEW ART, KOLASCH & BIRCH, LLP DRNCET/lab 
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Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Page5of6 

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 or before an action that 

otherwise closes prosecution in the application (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. 

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 or after an action that 

otherwise closes prosecution in the application (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. 

VII. PAYMENT OF FEES 

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

D No fee is required. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP DRNCET/lab 
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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: June 7, 2013 

Attachment( s): 
0 PTO/SB/08 
0 Document(s) 
D Foreign Patent Office Communication(s) 
D Foreign Search Report(s) 
0 Fee 
D Other: 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP 

Respectfully submitted, 

Registration No.: 40439 
BIRCH, STEW ART, KOLASCH & BIRCH, LLP 
811 0 Gatehouse Road, Suite 1 00 East 
P.O. Box 747 
Falls Church, VA 22040-0747 
703-205-8000 
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Docket No.: 0020-5147PUS7 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

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

Application No.: 12/559,042 

Filed: September 14, 2009 

For: LIGHT EMITTING DEVICE AND DISPLAY 
COMPRISING A PLURALITY OF LIGHT 
EMITTING COMPONENTS ON MOUNT 

Confirmation No.: 7704 

Art Unit: 2829 

Examiner: Raj R GUPTA 

AMENDMENT UNDER 37 C.F.R. § 1.111 

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

Sir: 

INTRODUCTORY COMMENTS 

In response to the Non-Final Office Action dated March 12, 2013, please amend the 

above-identified U.S. patent application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this paper. 

Remarks/Arguments begin on page 9 of this paper. 

Birch, Stewart, Kolasch & Birch, LLP DRA/CET 
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AMENDMENTS TO THE CLAIMS 

1. (Currently Amended) A light emitting device comprising: 

amount, 

a plurality of light emitting chips mounted on said mount in a recess formed in said 

mount, 

a transparent material directly covering said light emitting chips, said transparent 

material including a first region and a second region, wherein 

said [[a]] first region is in the vicinity of at least one of said light emitting 

chips, and 

said [[a]] second region is in the vicinity of the surface of said transparent 

material, closer to the surface of said transparent material than said first region, and 

a phosphor contained in said transparent material and absorbing a part of light emitted by 

said light emitting chips and emitting light of wavelength different from that of the absorbed 

light, 

wherein a concentration of said phosphor in said first region in said transparent material 

is larger than a concentration of said phosphor in said second region in said transparent material, 

wherein the concentration of said phosphor in said second region in said transparent material is 

larger than zero, 

wherein the main emission peak of said light emitting chips is within the range from 400 

nm to 530 nm, and 

wherein said mount comprises a material which is one of iron, copper, copper-clad iron, 

copper-clad tin and metalized ceramic. 

2. (Previously Presented) The light emitting device according to claim 1, wherein said 

mount comprises a metalized ceramic. 

3. (Currently Amended) A light emitting device comprising: 

amount, 
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a plurality of light emitting chips mounted on said mount in a recess formed in said 

mount, 

a transparent material directly covering said light emitting chips, said transparent 

material including a first region and a second region, wherein 

said [[a]] first region is in the vicinity of at least one of said light emitting 

chips, and 

said [[a]] second region is in the vicinity of the surface of said transparent 

material, closer to the surface of said transparent material than said first region, and 

a phosphor contained in said transparent material and absorbing a part of light emitted by 

said light emitting chips and emitting light of wavelength different from that of the absorbed 

light, 

wherein a concentration of said phosphor in said first region in said transparent material 

is larger than a concentration of said phosphor in said second region in said transparent material, 

wherein the concentration of said phosphor in said second region in said transparent material is 

larger than zero, 

wherein the main emission peak of said light emitting chips is within the range from 400 

nm to 530 nm, and 

a thermal conductivity of said mount is not less than 0.01 cal/(s )( cm2)(°C/cm). 

4. (Previously Presented) The light emitting device according to claim 1, wherein said 

light emitting chips emit 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 light emitting chips overlap with each other to make 

a continuous combined spectrum. 

5. (Previously Presented) The light emitting device according to claim 4, wherein said 

spectrum ofthe light emitted from said phosphor has a peak in the range from 530 to 570 nm and 

a tail continuing beyond 700 nm. 

3 DRA/CET 
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6. (Previously Presented) The light emitting device according to claim 4, wherein a 

color of said combined spectrum is white. 

7. (Previously Presented) The light emitting device according to claim 1, wherein said 

phosphor comprises two or more kinds of fluorescent materials. 

8. (Previously Presented) The light emitting device according to claim 1, wherein said 

phosphor comprises an yttrium-aluminum-garnet fluorescent material containing Y and Al. 

9. (Previously Presented) The light emitting device according to claim 1, wherein said 

phosphor has a crystal structure. 

10. (Previously Presented) The light emitting device according to claim 1, wherein said 

phosphor diffuses said light emitted from said light emitting chips. 

11. (Previously Presented) The light emitting device according to claim 1, wherein said 

light emitting chips comprise a light emitting layer of single quantum well or multi quantum well 

structure. 

12. (Previously Presented) The light emitting device according to claim 1, wherein said 

light emitting chips comprise InGaN. 

13. (Previously Presented) The light emitting device according to claim 1, wherein said 

light emitting chips comprise a sapphire substrate. 

14. (Previously Presented) The light emitting device 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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Vizio EX1008 Page 0906



Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Response to Office Action ofMarch 12, 2013 

15. (Previously Presented) The light emitting device according to claim 1, wherein said 

transparent material contains a dispersant. 

16. (Previously Presented) The light emitting device according to claim 15, wherein said 

dispersant is selected from the group consisting of barium titanate, titanium oxide, aluminum 

oxide and silicon dioxide. 

17. (Previously Presented) The light emitting device according to claim 1, wherein said 

transparent material contains a coloration agent. 

18. (Previously Presented) The light emitting device according to claim 1, wherein said 

mount is plated with silver, copper or gold. 

19. (Previously Presented) The light emitting device according to claim 3, wherein said 

mount is plated with silver, copper or gold. 

20-21. (Canceled) 

22. (Currently Amended) A light emitting device comprising: 

amount, 

a plurality oflight emitting chips mounted on said mount, 

a plurality of inner leads electrically separated from said mount, each inner 

lead being connected to one of said light emitting chips, 

a transparent material directly covering said light emitting chips, said 

transparent material including a first region and a second region, wherein 

said [[a]] first region is in the vicinity of at least one of said light 

emitting chips, and 
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said [[a]] second region__!§ in the vicinity of the surface of said 

transparent material, closer to the surface of said transparent material than 

said first region, and 

a phosphor contained in said transparent material and absorbing a part of 

light emitted by said light emitting chips and emitting light of wavelength 

different from that of the absorbed light, 

wherein a concentration of said phosphor in said first region in said 

transparent material is larger than a concentration of said phosphor in said second 

region in said transparent material, wherein the concentration of said phosphor in 

said second region in said transparent material is larger than zero, 

wherein the main emission peak of said light emitting chips is within the 

range from 400 nrn to 530 nrn, and 

wherein said mount comprises a material which is one of iron, copper, 

copper-clad iron, copper-clad tin and metalized ceramic. 

23. (Canceled) 

24. (Currently Amended) A light emitting device comprising: 

amount, 

a plurality of light emitting chips mounted on said mount, 

a plurality of inner leads electrically separated from said mount, each inner lead being 

connected to one of said light emitting chips, 

a transparent material directly covering said light emitting chips, said transparent 

material including a first region and a second region, wherein 

said [[a]] first region is in the vicinity of at least one of said light emitting 

chips, and 

said [[a]] second region is in the vicinity of the surface of said transparent 

material, closer to the surface of said transparent material than said first region, and 
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a phosphor contained in said transparent material and absorbing a part of light emitted by 

said light emitting chips and emitting light of wavelength different from that of the absorbed 

light, 

wherein a concentration of said phosphor in said first region in said transparent material 

is larger than a concentration of said phosphor in said second region in said transparent material, 

wherein the concentration of said phosphor in said second region in said transparent material is 

larger than zero, 

wherein the main emission peak of said light emitting chips is within the range from 400 

nm to 530 nm, and 

a thermal conductivity of said mount is not less than 0.01 cal/(s)(cm2)(°C/cm). 

25. (Canceled) 

26. (New) A light emitting device comprising: 

amount, 

a plurality of light emitting chips mounted on said mount in a recess formed in said 

mount, 

a transparent material directly covering said light emitting chips, said transparent 

material including 

a first region in the vicinity of at least one of said light emitting chips, and 

a second region in the vicinity of the surface of said transparent material, and 

a phosphor contained in said transparent material and absorbing a part of light emitted by 

said light emitting chips and emitting light of wavelength different from that of the absorbed 

light, 

wherein a concentration of said phosphor in said first region in said transparent material 

is larger than a concentration of said phosphor in said second region in said transparent material, 

wherein the main emission peak of said light emitting chips is within the range from 400 

nm to 530 nm, and 
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wherein said mount comprises a material which is one of iron, copper, copper-clad iron, 

copper-clad tin and metalized ceramic. 

27. (New) A light emitting device comprising: 

amount, 

a plurality of light emitting chips mounted on said mount, 

a plurality of inner leads electrically separated from said mount, each inner 

lead being connected to one of said light emitting chips, 

a transparent material directly covering said light emitting chips, said 

transparent material including 

a first region in the vicinity of at least one of said light emitting 

chips, and 

a second region in the vicinity of the surface of said transparent 

material, and 

a phosphor contained in said transparent material and absorbing a part of 

light emitted by said light emitting chips and emitting light of wavelength 

different from that of the absorbed light, 

wherein a concentration of said phosphor in said first regwn m said 

transparent material is larger than a concentration of said phosphor in said second 

region in said transparent material, 

wherein the main emission peak of said light emitting chips is within the 

range from 400 nm to 530 nm, and 

wherein said mount comprises a material which is one of iron, copper, 

copper-clad iron, copper-clad tin and metalized ceramic. 
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REMARKS 

Claims 1-19, 22, 24, 26 and 27 are pending in this application. Claims 1, 3, 22, 24, 26 and 

27 are independent. Claims 1-19, 22 and 24 were pending prior to the Office Action. In this 

Reply, claims 1, 3, 22 and 24 have been amended. New claims 26 and 27 have been added. 

The Examiner is respectfully requested to reconsider the rejections in view of the 

amendments and remarks set forth herein. Applicants respectfully request favorable 

consideration thereof in light of the amendments and comments contained herein, and earnestly 

seek timely allowance of the pending claims. 

Current Office Action is Non-Final 

It is noted that the present Office Action dated March 12, 2013 is Non-Final, as indicated 

in Examiner's Interview Summary of April 12, 2013, in which the Examiner withdrew the 

premature finality of the present Office Action. 

Claim Rejections- 35 USC§ 103 

The Examiner rejected claims 1-3, 7, 9, 10, 12-14, 22 and 24 under 35 U.S.C. § 103(a) as 

being unpatentable over US Patent 4,992,704 ("Stinson") in view of US Patent 6,600,175 

("Baretz et al.") and US 5,221,984 ("Furuyama"). The Examiner rejected claims 4-6 and 8 under 

35 U.S.C. § 103(a) as being unpatentable over Stinson in view of Baretz, Furuyama and US 

Patent 3,699,478 ("Pinnow"). The Examiner rejected claim 11 under 35 U.S.C. § 103(a) as being 

unpatentable over Stinson in view of Baretz, Furuyama and US Patent 5,594,751 ("Scott"). The 

Examiner rejected claims 15-17 under 35 U.S.C. § 103(a) as being unpatentable over Stinson in 

view ofBaretz, Furuyama and US Patent 6,015,200 ("Ogura"). The Examiner rejected claims 18 

and 19 under 35 U.S.C. § 103(a) as being unpatentable over Stinson, Baretz, Furuyama further in 

view of US 5,801,435 ("Otsuki"). 

Applicants respectfully traverse these rejections. 

Without conceding the propriety of the Examiner's rejections, but merely to timely 

advance prosecution of the present application, Applicants have amended independent claims 1, 

3, 22 and 24. 
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Specifically, claim 1 was amended to recite: 

A light emitting device comprising: 
amount, 

Docket No.: 0020-5147PUS7 

a plurality of light emitting chips mounted on said molh'lt in a recess 
formed in said mount, 

a transparent material directly covering said light emitting chips, said 
transparent material including a first region and a second region, wherein 

said first region~ in the vicinity of at least one of said light 
emitting chips, and 

said second region is in the vicinity of the surface of said 
transparent material, closer to the surface of said transparent material than 
said first region, and 
a phosphor contained in said transparent material and absorbing a part of 

light emitted by said light emitting chips and emitting light of wavelength 
different from that of the absorbed light, 

wherein a concentration of said phosphor in said first region in said 
transparent material is larger than a concentration of said phosphor in said second 
region in said transparent material, wherein the concentration of said phosphor in 
said second region in said transparent material is larger than zero, 

wherein the main emission peak of said light emitting chips is within the 
range from 400 nm to 530 nm, and 

wherein said mount comprises a material which is one of iron, copper, 
copper-clad iron, copper-clad tin and metalized ceramic. 

The claim amendments are supported by the description of phosphor concentration in the 

specification as filed (e.g., paragraphs [0105], [0140], [0169], [0199] therein). Also, the 

amendments to claim 22 that recite that the plurality of inner leads are electrically separated 

from the mount, each inner lead being connected to one of said light emitting chips, are 

supported by Figs. 1 and 2 and the specification description of the mount and leads. As an 

example, in Fig. 2, although the inner leads are attached to a mount, the inner leads are still 

electrically separated from the mount, because the mount includes an insulating material. In 

another embodiment, e.g., in Fig. 1, inner leads are electrically separated from a mount because, 

otherwise, an electric short circuit would occur between the mount and the inner lead. 

To establish a prima facie case of obviousness, the Examiner has the burden of meeting 

the basic criterion that the prior art must teach or suggest all of the claim limitations. Regarding 

this basic criterion, the Applicants submit that Stinson, Baretz, Furuyama, Pinnow, Scott, Ogura 

and Otsuki and any combination thereof (assuming the references can be combined, which 
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Applicants do not admit) do not disclose or suggest, at least: 

- a transparent material directly covering the light emitting chips, the transparent material 

including a first region and a second region, wherein the first region is in the vicinity of at least 

one of the light emitting chips, and the second region is in the vicinity of the surface of the 

transparent material and closer to the surface of the transparent material than the first region, and 

- a phosphor is contained in the transparent material and absorbs a part of light emitted by 

the light emitting chips and emits light of wavelength different from that of the absorbed light, 

and a concentration of the phosphor in the first region in the transparent material is larger than a 

concentration of the phosphor in the second region in the transparent material, wherein the 

concentration of the phosphor in the second region in the transparent material is larger than zero. 

In the Office Action, the Examiner asserted that Stinson discloses a mount which holds 

LED dies 7, 8 and 9 and that the molded solid epoxy 11 is a transparent material covering the 

light emitting chips. 

The Examiner used Baretz in connection with the previously-recited phosphor 

concentration features. Specifically, with respect to Baretz, the Examiner alleged that the 

collection of the down-converting material region 20 and the light-transmissive housing 11 of 

Baretz in Fig. 1 form a transparent material as in claim 1, in which portion 20 is a "first region" 

in the vicinity of the LED 13, and portion 11 is a "second region" in the vicinity of the surface of 

the alleged transparent material, because a phosphor is in portion 20, while the housing 11 

contains no phosphor. 

Applicants submit that Baretz does not disclose the features the Examiner asserted, 

because housing 11 of Baretz is not part of a transparent material that contains a phosphor. 

Housing 11 does not belong to a transparent material which contains luminophoric medium 20, 

and therefore, the zero phosphor concentration in housing 11 is immaterial to the concentration 

variation features recited in claim 1. Examiner's interpretation ofthe housing 11 of Baretz being 

a transparent material as in claim 1 is umeasonable. 

However, Applicants have herein amended claim 1 (and the other independent claims), 

without conceding the propriety of the Examiner's rejections, but merely to timely advance 

prosecution of the present application. 
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Baretz does not disclose the features of amended claim 1. In Baretz, the only transparent 

material that directly covers an LED is material 20. Housing 11 does not directly cover the LED. 

In fact, housing 11 covers an LED only indirectly. Thus, Baretz does not disclose a transparent 

material directly covering the light emitting chips, the transparent material including a first 

region and a second region between which the phosphor concentration varies. 

Baretz has phosphor in the material 20, but has no phosphor in housing 11. Thus, Baretz 

does not disclose first and second regions of a transparent material as in claim 1, in which a 

concentration of the phosphor in the first region is larger than a concentration of the phosphor in 

the second region, the concentration of the phosphor in the second region in the transparent 

material still being larger than zero. Baretz does not describe a variation of phosphor 

concentration between regions inside material 20, as Baretz does not disclose that a 

concentration of a phosphor in a first region in the vicinity of LED die 13 is larger than a 

concentration of such phosphor in a second region in the vicinity of the surface of material 20 

and inside the material20. 

Baretz does not disclose a transparent material and phosphor concentration as in claims 3, 

22 and 24, either. Stinson, Furuyama, Pinnow, Scott, Ogura and Otsuki do not disclose a 

transparent material and phosphor concentration as in claims 1, 3, 22 and 24, either. 

For all of the above reasons, taken alone or in combination, Applicants respectfully 

request reconsideration and withdrawal of the 35 U.S.C. § 103 rejections of claims 1, 3, 22 and 

24. Claims 2 and 4-18 depend from claim 1 and are allowable at least by virtue of their 

dependency. Claim 19 depends from claim 3 and is allowable at least by virtue of its 

dependency. 

New Claims 

New claims 26 and 27 have been added through this Reply. From a review of the 

specification and claims, it is apparent that no new matter has been entered. The new claims are 

supported by the device figures in the disclosure. 

Baretz, Stinson, Furuyama, Pinnow, Scott, Ogura and Otsuki do not disclose a 

transparent material directly covering said light emitting chips, said transparent material 
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including a first region in the vicinity of at least one of said light emitting chips, and a second 

region in the vicinity of the surface of said transparent material, and a phosphor contained in said 

transparent material, wherein a concentration of said phosphor in said first region in said 

transparent material is larger than a concentration of said phosphor in said second region in said 

transparent material. 

In Baretz, the only transparent material that directly covers an LED chip is material 20. 

Housing 11 does not directly cover the LED. In fact, housing 11 covers an LED only indirectly. 

Thus, housing 11 is not a transparent material as recited in claims 26 and 27. Furthermore, 

material 20 does not have a variation of phosphor concentration therein. 

In conclusion, Baretz does not disclose: 

- a transparent material directly covering the light emitting chips, 

- which transparent material includes a first region and a second region between which 

the phosphor concentration varies. 

Applicants respectfully request that the new claims 26 and 27 be allowed. 
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CONCLUSION 

In view of the above amendments and remarks, this application appears to be in condition 

for allowance and the Examiner is, therefore, requested to reexamine the application and pass the 

claims to issue. 

Should there be any outstanding matters that need to be resolved in the present 

application, the Examiner is respectfully requested to contact Corina E. Tanasa, Registration No. 

64,042, at telephone number (703) 208-4003, located in the Washington, DC area, to conduct an 

interview in an effort to expedite prosecution in connection with the present application. 

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

to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional 

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

Dated: July 12, 2013 

D. Richard Anderson 
Registration No.: 40,439 
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 
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Approved for use through 01/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
u d h p k d n er t e aoerwor Re uction Acto 1995 no oersons are reauired to resoond to a collection of information unless it disoiavs a valid OMB control number 

/ Complete if known ' FEE TRANSMITIAL Application Number 12/559,042 Cont. No.: 7704 

Filing Date September 14, 2009 

D Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Yoshinori SHIMIZU 

D Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name Raj R. Gupta 
Form PTO/SB/15A or B or equivalent must either be enclosed or have 

Art Unit been submitted previously. 2829 

\!OTAL AMOUNT OF PAYMENT I ($) 1,040.00 Practitioner Docket No. 0020-5147PUS7 

METHOD OF PAYMENT (check all that apply) 

D Check 0 Credit Card D Money Order 0 None D Other (please identify): 

0 Deposit Account Deposit Account Number: 02-2448 
Birch, Stewart, Kolasch & Birch, 

Deposit Account Name: 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 

1!2] Charge any additional fee(s) or underpayment of fee(s) 0 Credit any overpayment of fee(s) 
under 37 CFR 1.16 and 1.17 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card 
information and authorization on PT0-2038. 

FEE CALCUlATION 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S =small entity fee; M =micro entity fee) 

FILING FEES SEARCH FEES EXAMINATION FEES 
Agglication TJ!(!e .!illJ. ~ .M..ill .!illJ. ~ .M..ill .!illJ. ~ .M..ill Fees Paid l~l 
Utility 280 140* 70 600 300 150 720 360 180 0.00 
Design 180 90 45 120 60 30 460 230 llS 0.00 
Plant 180 90 45 380 190 95 580 290 145 0.00 

Reissue 280 140 70 600 300 150 2,160 1,080 540 0.00 

Provisional 260 130 65 0 0 0 0 0 0 0.00 
• The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who files the application via EFS-Web. 

2. EXCESS ClAIM FEES 

Fee Oescrigtion Undiscounted Fee (~) Small Enti!ll Fee (~l Micro Enti!ll Fee l~l 
Each claim over 20 (including Reissues) 80 40 20 
Each independent claim over 3 (including Reissues) 420 210 105 
Multiple dependent claims 780 390 195 
Total Claims Extra Claims ~ Fee Paid (~l 

23 -20 or HP = 0 X 80.00 = 0.00 Multigle Degendent Claims 
HP = highest number of total claims paid for, if greater than 20. ~ Fee Paid (~l 
lndeg. Claims Extra Claims ~ Fee Paid(~) 0.00 0.00 

6 -3 or HP = 2 X 420.00 = 840.00 
HP =highest number of independent claims paid for, if greater than 3. 

3. APPLICATION SI2E FEE 

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)), 
the application size fee due is $400 ($200 for small entity) ($100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C. 
41(a)(1)(G) and 37 CFR 1.16(s). 
Total Sheets Extra Sheets Number of each additional SO or fraction thereof ~ Fee Paid l~l 

-100= /50= (round up to a whole number) X = 0.00 

4. OTHER FEE(S) Fees Paid (~) 

Non-English specification, $130 fee (no small or micro entity discount) 0.00 

Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity) 

Other (e.g., late filing,g_urc~:r~ 1251 - 1 mo. EOT 200.00 

SUBMITTED BY \\ II I .T"' 
il \ !"~ 

Signature ,\~( U_J) A I Registration No. 
40 439 Telephone 703-205-8000 

"'"" 
(Attorney/Agent) ' 

"¥ • ......, 

I'[' Richard"Aiiderson 
""---" 

Name (Print/Type) Date July 12, 2013 

This collection of information is required by 37 CFR 1.136. 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 30 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 form, call 1-BOD-PT0-9199 and select option 2. 
I' I 
l0l-
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PTO/AIN22 (03-13) 
Approved for use through 3/31/2013. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paoerwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

Docket Number (Optional) 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 
0020-5147PUS7 

Application Number I Filed 
12/559,042 September 14, 2009 

For LIGHT EMITTING DEVICE AND DISPLAY COMPRISING A PLURALITY OF LIGHT EMITTING COMPONENTS ON MOUNT 

Art Unit I Examiner 
2829 Raj R. Gupta 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

Fee Small Entitll Fee Micro Entitll Fee 

0 One month (37 CFR 1.17(a)(1)) $200 $100 $50 $ 200.00 

D Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 

D Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $ 

D Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $ 

D Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $ 

D Applicant asserts small entity status. See 37 CFR 1.27. 

D Applicant certifies micro entity status. See 37 CFR 1.29. 
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously. 

D A check in the amount of the fee is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 

D The Director has already been authorized to charge fees in this application to a Deposit Account. 

0 The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit Account Number 02-2448 

D Payment made via EFS-Web. 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide 
credit card information and authorization on PT0-2038. 

I am the 

D applicant. 

~ attorney or agent of record. Registration number 40,439 

.... 

~rn.,r, ro '")( CFR 1.34. Rog;•trntloo o"mb" 

li / --~- July 12,2013 
Signature Date 

D. Richard Anderson 703-205-8000 

Typed or printed name Telephone Number 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit 
multiple forms if more than one signature is required, see below*. 

[a * Total of forms are submitted. 

This collection of information is required by 37 CFR 1.136(a). 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 1.11 and 1.14. This collection is estimated to take 6 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: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 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 Filing Date 

Substitute for Form PT0-875 12/559,042 09/14/2009 D To be Mailed 

ENTITY: ~LARGE D SMALL D MICRO 

APPLICATION AS FILED- PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

D BASIC FEE N/A N/A N/A 
(37 CFR 1 16(a), (b), or (c)) 

D SEARCH FEE N/A N/A N/A 
(37 CFR 1 16(k), (i), or (m)) 

D EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS . 
(37 CFR 1.16(i)) minus 20 = X $ = 

INDEPENDENT CLAIMS . 
(37 CFR 1.16(h)) minus 3 = X $ = 

If the specification and drawings exceed 1 00 sheets 

0APPLICATION SIZE FEE 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED- PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

07/12/2013 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 

Total (37 CFR ~ 1.161111 
• 23 Minus •• 25 = 0 X $80 = 0 

0 
Independent z • 6 Minus ···4 = 2 X $420 = 840 w (37 CFR 1.16(hll 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 840 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 
AFTER PREVIOUSLY 

f-- AMENDMENT PAID FOR 

z Total (37 CFR . Minus .. 
= X $ = w 1.161111 

~ Independent . Minus ... 
= X $ = 0 (37 CFR 1.16(hll 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
•• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /Tina J. Barden/ 
••• 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. 

Th1s collection of 1nformat1on 1s requ1red by 37 CFR 1.16. The 1nformat1on 1s requ1red to obta1n or reta1n a benefit by the publ1c wh1ch 1s to f1le (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 form, call 1-800-PT0-9199 and select option 2. 
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UNITED STA 1ES p A 1ENT 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 08/05/2013 

BIRCH STEW ART KOLASCH & BIRCH, LLP 
POBOX747 
FALLS CHURCH, VA 22040-0747 

APPLICATION NO. FILING DATE 

12/559,042 09114/2009 

TITLE OF INVENTION: LIGHT EMITTING DEVICE AND DISPLAY 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisiona1 UNDISCOUNTED $1780 

EXAMINER 

GUPTA,RAJR 

ART UNIT PAPER NUMBER 

2829 

DATE MAILED: 08/05/2013 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Y oshinori Shimizu 0020-5147PUS7 7704 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 $2080 11/05/2013 

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 ENTITY STATUS shown above, If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies, 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above, 

If the ENTITY STATUS is changed from that shown above, on PART B- FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)", 

For purposes of this notice, small entity fees are l/2 the amount of undiscounted fees, and micro entity fees are l/2 the amount of small entity 
fees, 

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 4 
PTOL-85 (Rev, 02/11) 
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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 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 08/05/2013 

BIRCH STEW ART KOLASCH & BIRCH, LLP 
POBOX747 
FALLS CHURCH, VA 22040-0747 

APPLICATION NO. FILING DATE 

12/559,042 09114/2009 

TITLE OF INVENTION: LIGHT EMITTING DEVICE AND DISPLAY 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1780 

EXAMINER ART UNIT 

GUPTA, RAJR 2829 

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. 

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. 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

Y oshinori Shimizu 0020-5147PUS7 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) 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, 

$2080 

(Depositor's name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

7704 

DATE DUE 

ll/05/2013 

(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. 

2 ________________________ _ 

3 ________________________ _ 

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) 

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 _________ __ 

PTOL-85 (Rev. 02/ll) 

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. 
0 The 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). 

Page 2 of 4 
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5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/l5A and l5B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

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 _______________________ _ Date ____________________ _ 

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. 

Page 3 of 4 
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UNITED STA 1ES p A 1ENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/559,042 09114/2009 

2292 7590 08/05/2013 

BIRCH STEW ART KOLASCH & BIRCH, LLP 
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. 

0020-5147PUS7 7704 

EXAMINER 

GUPTA,RAJR 

ART UNIT PAPER NUMBER 

2829 

DATE MAILED: 08/05/2013 

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 0 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 0 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 4 of 4 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with 
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to 
the requirements of the Act, please be advised that: (1) the general authority for the collection of this 
information is 35 U.S.C. 2(b )(2); (2) furnishing of the information solicited is voluntary; and (3) the 
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process 
and/or examine your submission related to a patent application or patent. If you do not furnish the 
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine 
your submission, which may result in termination of proceedings or abandonment of the application or 
expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom 
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel 
in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 
U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this 
system of records may be disclosed, as a routine use, to the International Bureau of the World 
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy 
Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as part of 
that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance 
with the GSA regulations governing inspection of records for this purpose, and any other relevant 
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CPR 1.14, as a 
routine use, to the public if the record was filed in an application which became abandoned or in 
which the proceedings were terminated and which application is referenced by either a published 
application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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Application No. 
12/559,042 

Applicant(s) 
SHIMIZU ET AL. 

Notice of Allowability Examiner 
RAJ R. GUPTA 

Art Unit 
2829 

AlA (First Inventor to 
File) Status 

No 

-- 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. [gl This communication is responsive to the amendment filed on 711212013. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. [gl The allowed claim(s) is/are 1-19.22 and 24. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information, 
please see ~;t!;Q:i/www.us_Qto.gov/gatentsiinit events/Qgh/index.js.Q or send an inquiry to PPHfeedback@'uS(Qto.aov . 

4. [gl Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

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. 

5. [gl CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

[gl including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No./Mail Date 20130723. 

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. D Notice of References Cited (PT0-892) 

2. [gilnformation Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date See Continuation Sheet 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. [gilnterview Summary (PT0-413), 
Paper No./Mail Date 20130723. 

/RAJ R GUPTA/ 
Examiner, Art Unit 2829 

U.S. Patent and Trademark Off1ce 

5. [gl Examiner's Amendment/Comment 

6. [gl Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 05-13) Notice of Allowability Part of Paper No./Mail Date 20130723 
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Continuation of Attachment(s) 2. Information Disclosure Statements (PTO/SB/08), Paper No./Mail Date: 3/18/2013 and 6/7/2013. 
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Application No. 

12/559,042 
Examiner-Initiated Interview Summary 

Examiner 

RAJ R. GUPTA 

All participants (applicant, applicant's representative, PTO personnel): 

(1) RAJ R. GUPTA. 

(2) Carina Tanasa 64042. 

Date of Interview: 22 Julv 2013. 

Type: [8J Telephonic 0 Video Conference 
0 Personal [copy given to: 0 applicant 

Exhibit shown or demonstration conducted: 0 Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

0 applicant's representative] 

1Z1 No. 

Issues Discussed 0101 0112 [8J1 02 [8J1 03 OOthers 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 26 and 27. 

Identification of prior art discussed: a// of record. 

Substance of Interview 

Applicant(s) 

SHIMIZU ET AL. 

Art Unit 

2829 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

The Examiner initiated the interview to indicate that all claims are in condition for allowance except for claims 26 and 
27. Potential rejections for claims 26 and 27 were discussed in general terms. Agreement was reached to cancel 
claims 26 and 27 bv Examiners Amendment. 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/RAJ R GUPTA! 
Examiner, Art Unit 2829 

U.S. Patent and Trademark Off1ce 

PTOL·413B (Rev. 8/11/2010) Interview Summary Paper No. 20130723 
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Application/Control Number: 12/559,042 

Art Unit: 2829 

Attorney's Docket Number: 0020-5147PUS7 

Filing Date: 9114/2009 

Claimed Domestic Priority: 7/2911997 (08/902725 DIY) 

4/2811999 (09/300315 DIY) 

1211011999 (09/458024 DIY) 

711/2003 ( 10/609402 D IV) 

2/8/2008 (12/028062 DIY) 

Claimed Foreign Priority: 7/2911996 (JP 08-198585) 

911711996 (JP 08-244339) 

911811996 (JP 08-245381) 

12/2711996 (JP 08-359004) 

3/3111997 (JP09-081 01 0) 

Applicant: Shimizu et al. 

Examiner: Raj R. Gupta 

DETAILED ACTION 

This Office Action responds to the amendment filed on 7112/2013. 

Acknowledgment 

1. The amendment filed on 7112/2013, responding to the Office Action mailed on 

Page 2 

3112/2013, has been entered. The present Office Action is made with all the amendments being 

fully considered. Accordingly, pending in this Office Action are claims 1-19, 22, 24, 26, and 

27. 
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Application/Control Number: 12/559,042 

Art Unit: 2829 

Drawings 

Page 3 

2. The drawings filed on 9114/2009 are acceptable subject to correction of the informalities 

indicated below. In order to avoid abandonment of this application, correction is required in 

reply to the Office action. The correction will not be held in abeyance. 

3. The drawings are objected to under 37 CPR 1.83(a). The drawings must show every 

feature of the invention specified in the claims. Therefore, the first and second regions of the 

claimed a transparent material, wherein a concentration of said phosphor in said first region in 

said transparent material is larger than a concentration of said phosphor in said second region in 

said transparent material, wherein the concentration of said phosphor in said second region in 

said transparent material is larger than zero must be shown or the feature(s) canceled from the 

claim(s). No new matter should be entered. 

4. Corrected drawing sheets in compliance with 37 CPR 1.12l(d) are required in reply to 

the Office action to avoid abandonment of the application. Any amended replacement drawing 

sheet should include all of the figures appearing on the immediate prior version of the sheet, 

even if only one figure is being amended. The figure or figure number of an amended drawing 

should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 

must be removed from the replacement sheet, and where necessary, the remaining figures must 

be renumbered and appropriate changes made to the brief description of the several views of the 

drawings for consistency. Additional replacement sheets may be necessary to show the 

renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 

application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 

pursuant to 37 CPR 1.12l(d). If the changes are not accepted by the examiner, the applicant will 
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Application/Control Number: 12/559,042 

Art Unit: 2829 

be notified and informed of any required corrective action in the next Office action. The 

objection to the drawings will not be held in abeyance. 

EXAMINER'S AMENDMENT 

5. An examiner's amendment to the record appears below. Should the changes and/or 

additions be unacceptable to applicant, an amendment may be filed as provided by 37 CPR 

Page 4 

1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 

payment of the issue fee. 

6. Authorization for this examiner's amendment was given in a telephone interview with 

Corina Tanasa (Reg. No. 64042) on 7/22/2013. 

7. The application has been amended as follows: 

a. In the claims: 

1. Cancel claims 26 and 27. 

Allowable Subject Matter 

8. Claims 1-19, 22, and 24 are allowed. 

9. As allowable subject matter has been indicated, applicant's reply must either comply with 

all formal requirements or specifically traverse each requirement not complied with. See 37 

CPR l.lll(b) and MPEP § 707.07(a). 

10. The following is an examiner's statement of reasons for allowance: the prior art of record 

does not anticipate nor render obvious the claimed a transparent material directly covering said 

light emitting chips, said transparent material including a first region and a second region, 

wherein said first region is in the vicinity of at least one of said light emitting chips, and said 

second region is in the vicinity of the surface of said transparent material, closer to the surface of 
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Application/Control Number: 12/559,042 

Art Unit: 2829 

Page 5 

said transparent material than said first region, and a phosphor contained in said transparent 

material and absorbing a part of light emitted by said light emitting chips and emitting light of 

wavelength different from that of the absorbed light, wherein a concentration of said phosphor in 

said first region in said transparent material is larger than a concentration of said phosphor in 

said second region in said transparent material, wherein the concentration of said phosphor in 

said second region in said transparent material is larger than zero, when taken in concert with all 

the other limitations of claims, or equivalents as set forth in each independent claim. 

11. Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 

Conclusion 

12. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to RAJ R. GUPTA whose telephone number is (571)270-5707. The 

examiner can normally be reached on Monday-Thursday 9am-6pm. 

13. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, HaT. Nguyen can be reached on (571)272-1678. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

14. 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 
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Application/Control Number: 12/559,042 

Art Unit: 2829 

Page 6 

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). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/RAJ R GUPTA/ 
Examiner, Art Unit 2829 
July 23, 2013 

/HA TRANT NGUYEN/ 
Supervisory Patent Examiner, Art Unit 2829 
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PTOISB/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 1449NPTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/559,042 

Filing Date 09-14-09 

STATEMENT BY APPLICANT First Named Inventor Yoshinori Shimizu 

Art Unit 2829 

(Use as many sheets as necessary) Examiner Name Raj R. Gupta 

'-. Sheet I 1 I ot I 2 Attorney Docket Number 0020-5147PUS7 
..I 

Examiner Cite Document Number 
initial • No. 

Number- Kind Code 2 (if known) 

U.S. PATENT DOCUMENTS 

Publication Date 
MM-DD-YYYY 

Name of Patentee or 
Applicant of Cited Document 

Pages, columns, Lines, Where 
Relevant Passages or Relevant 

Figures Appear 

---·- --- ·--·-----·----·-·---+---------- --------·-·-·--·---------------- ---·------··-·--------

-···---·--- c--------------------1---------·- ------------------- -----------------

_____ , __ -+--------------~l------------1--------------·-------+------------·-------l 

-+---·-r-------------~----------+------------------------+----------·---------------

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Pages, columns, Lines, Where 

Initial* No.1 
Country"l 

Publication Date Name of Patentee or ~elevant Passages or Relevant 

Number
4

Kind Code (if known)
5 MM-DD-YYYY Applicant of Cited 

Code Document Figures Appear 

1 JP 59-067673 - A 04-17-1984 TOYO COMMUN EQUIP CO L 1 

-

07/23/2013 
• 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 .0. Box 1450, Alexandria, VA 22313-1450. 

if you need assisstance in completing the form, caff 1-800-PT0-9199 (1-800-786.9199) and select option 2. 

T 

P1 
n 
n 
n 
n 
n 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.R.G 
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Receipt date: 06/07/2013 12559042 - GAU: 2829 

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 PapeiWork 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 12/559,042 

STATEMENT BY APPLICANT 
Filing Date 09-14-09 

First Named Inventor Yoshinori Shimizu 

(Use as many sheets as necessary) 
Art Unit 2829 

Examiner Name RalR. G~Qta 

Sheet I 2 I of I 2 Attorney Docket Number 0020-5147PUS7 
\.. 

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 

2 

1---

··------,-----

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 April 11, 2013 for U.S. Application No. 12/575,155. 

.. --·-·--·----------·-

~-----· ·-... ---··----·---·-------·--···-·-· 

/Raj R Gupta/ 
07/23/2013 

• 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. 

' 
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T2 
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C 
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C 
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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 lhe 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, ca/11-800-PT0-9199 and select option 2. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.R.G 
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Issue Classification 12559042 SHIMIZU ET AL. 

Examiner Art Unit 

RAJ R GUPTA 2829 

CPC 

Symbol Type Version 

::::::::::: 
:•:•:•:•:•:•• 

::::::::::: :•:•:~:•:•• 
::::::::::: :•:•:~:•:•• 
•:•:•:•:•:• ·····~····· •:•:•:•:•:• ·····~····· •:•:•:•:•:• ·····~····· •:•:•:•:•:• ·····~····· •:•:•:•:•:• ·····~····· ::::::::::: •:•:•~•:•:• 
::::::::::: •:•:•~•:•:• 
::::::::::: •:•:•~•:•:• 
::::::::::: •:•:•~•:•:• 
:•:•:•:•:•: ·····~····· :•:•:•:•:•: ·····~····· :•:•:•:•:•: ·····~····· :•:•:•:•:•: ·····~····· 

CPC Comlm•auv11 Sets 

Symbol Type Set .... Version na''""'!:l 

[:•:•:•:•: ·····~····· [:•:•:•:•: ·····~····· 

/RAJ R GUPTA! 
Examiner. Art Unit 2829 07/23/2013 Total Claims Allowed: 

21 
(Assistant Examiner) (Date) 

/HA TRAN T NGUYEN/ 
Supervisory Patent Examiner.Art Unit 2829 07/28/2013 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 2 

U.S. Patent and Trademark Office Part of Paper No. 20t 30723 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12559042 SHIMIZU ET AL. 

Examiner Art Unit 

RAJ R GUPTA 2829 

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

257 98 H 0 1 L 33 I 50 (201 0.0) 

H 0 1 L 33 I 52 (201 0.0) 

CROSS REFERENCE(S) 

CLASS SUBCLASS {ONE SUBCLASS PER BLOCK) 

257 99 

/RAJ R GUPTA! 
Examiner. Art Unit 2829 07/23/2013 Total Claims Allowed: 

21 
(Assistant Examiner) (Date) 

/HA TRAN T NGUYEN/ 
Supervisory Patent Examiner.Art Unit 2829 07/28/2013 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 2 

U.S. Patent and Trademark Office Part of Paper No. 20130723 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12559042 SHIMIZU ET AL. 

Examiner Art Unit 

RAJ R GUPTA 2829 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 1 11 17 

2 2 12 18 

18 3 19 19 

15 4 20 

16 5 21 

17 6 20 22 

3 7 23 

4 8 21 24 

5 9 25 

6 10 26 

7 11 27 

8 12 

9 13 

10 14 

13 15 

14 16 

/RAJ R GUPTA! 
Examiner. Art Unit 2829 07/23/2013 Total Claims Allowed: 

21 
(Assistant Examiner) (Date) 

/HA TRAN T NGUYEN/ 
Supervisory Patent Examiner.Art Unit 2829 07/28/2013 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 2 

U.S. Patent and Trademark Office Part of Paper No. 20130723 
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Receipt date: 03/18/2013 12559042 - GAU: 2829 

r 

' 

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 12/559,042 
Filing Date 09-14-09 

STATEMENT BY APPLICANT First Named Inventor Yoshinori Shimizu 

Art Unit 2829 
(Use as many sheets as necessary) Examiner Name Raj R. Gupta 

Sheet I 1 I of I 2 Attorney Docket Number 0020-514 ?PUS? 

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 (if known) Figures Appear 

1 US-2006/0197098 -A 1 09-07-2006 Aihara 

2 US-3,875,473- A 04-01-1975 Leba illy 

3 US-4,849,630- A 07-18-1989 Fukai et al. 

4 US-5,334,855 08-02-1994 Moyeretal. 

FOREIGN PATENT DOCUMENTS 

Examiner Cite Foreign Patent Document Pages, columns, Lines, Where 

Initial* No.1 Publication Date Name of Patentee or elevant Passages or Relevant 
CountrY Number

4
Kind Code (ifknown)

5 MM-DD-YYYY Applicant of Cited 

Code Document Figures Appear 

5 EP 1681728 -A1 07-19-2006 

6 wo 2005/109532 -A 1 11-17-2005 

7 wo 2010/023840 -A 1 03-04-2010 

8 GB 2098002 -A 11-10-1982 

9 JP 7-183581-A 07-21-1995 

/Raj R Gupta/ 07/23/2013 
*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 

n 
n 
n 
n 
[71 

n 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.R.G 
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Receipt date: 03/18/2013 12559042 - GAU: 2829 

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 

r 
Substitute for form 14498/PTO Complete if Known 

INFORMATION DISCLOSURE 
Application Number 12/559,042 

STATEMENT BY APPLICANT 
Filing Date 09-14-09 

First Named Inventor Yoshinori Shimizu 

(Use as many sheets as necessary) 
Art Unit 2829 

Examiner Name Rai R. Gupta 

Sheet I 2 I of I 2 Attorney Docket Number 0020-5147PUS7 
\. 

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 

10 

11 

12 

13 

14 

15 

16 

Examiner 
Signature 

item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), 
publisher, city and/or country where published. 

European Search Report for European Application No. 10158422.5 dated December 19, 2012. 

European Search Report for European Application No. 10158429.0 dated December 19, 2012. 

European Search Report for European Application No. 10158437.3 dated January 3, 2013. 

European Search Report for European Application No. 10158449.8 dated January 3, 2013. 

European Search Report for European Application No. 10158455.5 dated January 3, 2013. 

US Office Action for US Application No. 12/689,681, dated February 5, 2013. 

US Office Action for US Application No. 12/947,470, dated January 14, 2013. 

/Raj R Gupta! 07/23/2013 

• 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. 

""" 

..1 

T2 

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. 

ALL REF:~~:~;~re;;;,~;;;~~7c~;~d::,~~~ LINED TH~GH. /R.R.G 
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PTO/SB/OBb {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 12/559,042 

STATEMENT BY APPLICANT 
Filing Date 09-14-09 

First Named Inventor Yoshinori Shimizu 

(Use as many sheets as necessary) Art Unit 2829 

Examiner Name Raj R. Gupta 

1 1 Attorney Docket Number 0020-5147PUS7 
\. 

Sheet I I of I 
~ 

[ 

Examiner Cite 
initial* No.1 

1 

2 

3 

4 

·--

5 

Examiner 
Signature 

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. 

S-S. Sun, et al., "Eiectroluminescence and Photoluminescence of Cerium-Activated Alkaline Earth 
Thiogallate Thin Films and Devices", Pages 2877-2883, J. Electrochem. Soc. 141, No. 10, October 
1994, The Electrochemical Society, Inc. 

U.S. Office Action, mailed on August 27, 2013 for co-pending U.S. Application No. 12/575,155. 

U.S. Office Action, mailed on June 11, 2013 for co-pending U.S. Application No. 12/947,470. 

U.S. Office Action, mailed on June 14, 2013 for co-pending U.S. Application No. 12/689,681. 

U.S. Office Action, mailed on June 17, 2013, for co-pending U.S. Application No.13/21 0,027. 

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 lhis 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 

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 fonn 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: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450. / _ J 
If you need assisstance in completing the form, ca/11-800-PT0-9 199 and select option 2. (Jtt 
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Electronic Patent Application Fee Transmittal 

Application Number: 12559042 

Filing Date: 14-Sep-2009 

Title of Invention: LIGHT EMITIING DEVICE AND DISPLAY 

First Named Inventor/Applicant Name: Yoshinori Shimizu 

Filer: Esther Hyeri Chong 

Attorney Docket Number: 0020-5147PUS7 

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: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USD ($) 180 
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Electronic Acknowledgement Receipt 

EFSID: 16816538 

Application Number: 12559042 

International Application Number: 

Confirmation Number: 7704 

Title of Invention: LIGHT EMITIING DEVICE AND DISPLAY 

First Named Inventor/Applicant Name: Yoshinori Shimizu 

Customer Number: 2292 

Filer: Esther Hyeri Chong 

Filer Authorized By: 

Attorney Docket Number: 0020-5147PUS7 

Receipt Date: 1 0-SEP-2013 

Filing Date: 14-SEP-2009 

TimeStamp: 18:05:04 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $180 

RAM confirmation Number 5880 

Deposit Account 022448 

Authorized User ANDERSON, RICHARD D. 

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 1.16 (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.) 

292580 

1 0020-5147PUS71DS.pdf yes 8 
f369112b81 cca8b08f87638ad0b3ba7ab2c 

a8aa5 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Miscellaneous Incoming Letter 1 1 

Transmittal Letter 2 7 

Information Disclosure Statement (IDS) Form (SB08) 8 8 

Warnings: 

Information: 

726199 

2 Non Patent Literature IDSNPLSun.pdf no 7 
4135d3c4ec0035d3b 1 042bf949ce7 c7ad64 

3d96f 

Warnings: 

Information: 

650284 

3 Non Patent Literature IDSUSOA 1321 0027.pdf no 15 
6f511 Oc9e80a1 e1c86eb737d0f0e39dcdc6 

970b 

Warnings: 

Information: 

1588987 

4 Non Patent Literature IDSUSOA 12689681.pdf no 22 
fab4c59aaecff2b 7 3 7 4a 78863fc983 83 d0f4 7 

896 

Warnings: 

Information: 

362947 

5 Non Patent Literature IDSUSOA 12575155.pdf no 12 
33a6165b436c1 a3ee44f51 03cbc88952f603 

3fef 

Warnings: 

Information: 

734454 

6 Non Patent Literature IDSUSOA 12947470.pdf no 18 
766658844e5d59e87 e6f8e1 cbc37136beca 

eb80c 

Warnings: 

Information: 

Vizio EX1008 Page 0952



30192 

7 Fee Worksheet (SB06) fee-info. pdf no 2 

a592a3227f8e0e834628d03639e5450a464 
35248 

Warnings: 

Information: 

Total Files Size (in bytes) 4385643 

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. 

Vizio EX1008 Page 0953



PTO/SB/17 (03-13) 
Approved for use through 01/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
u d h p d n er t e aperwor Re uct on A f19 5 I d cto 9 no persons are requ re II I f I f I d' I lid I b to re.sppnc to a co ect on o n ormat1on un ess it tSPH!YS a va OMB contra num er d 

/ Complete if known ' FEE TRANSMITIAL Application Number 12/559,042 Cont. No.: 7704 

Filing Date September 14, 2009 

[ J Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Yoshinori SHIMIZU 

O Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name Raj R. Gupta 
Form PTO/SB/15A orB or equivalent must either be enclosed or have 

Art Unit 2829 been submitted previously. 

~OTAL AMOUNT OF PAYMENT I ($) 180.00 Practitioner Docket No. 0020-514 7PUS7 

METHOD OF PAYMENT (check all that apply) 

0 Check 0 Credit Card 0 Money Order 0 None 0 Other (please identify): 

0 Deposit Account Deposit Account Number: 02-2448 
Birch, Stewart, Kolasch & Birch, 

Deposit Account Name: LLP 

For the above-identified deposit account, the Director is hereby authorized to (check all that apply): 

0 Charge fee(s) indicated below 0 Charge fee(s) indicated below, except for the filing fee 

0 Charge any additional fee(s) or underpayment of fee(s) 0 Credit any overpayment of fee(s) 
under 37 CFR 1.16 and 1.17 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card 
information and authorization on PT0-2038. 

FEE CALCULATION 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S =small entity fee; M =micro entity fee) 

FILING FEES SEARCH FEES EXAMINATION FEES 
A!mlication Tl£ge .\!.ill. §.ill Mm .\!.ill. §.ill Mm .\!.ill. §.ill Mm fees Paid !~I 
Utility 280 140* 70 600 300 150 720 360 180 

Design 180 90 45 120 60 30 460 230 115 

Plant 180 90 45 380 190 95 580 290 145 

Reissue 280 140 70 600 300 150 2,160 1,080 540 
Provisional 260 130 65 0 0 0 0 0 0 
*The $140 small entity status filing fee for a utility application Is further reduced to $70 for a small entity status applicant who files the application via EFS-Web. 

2. EXCESS CLAIM FEES 

Fee Descrigtion Undiscounted Fee !~I Small Enti~ Fee 1~1 Micro Enti!l£ Fee !~I 
Each claim over 20 (including Reissues) 80 40 20 
Each independent claim over 3 (including Reissues) 420 210 105 
Multiple dependent claims 780 390 195 
Total Claims Extra Claims ~ Fee Paid 1~1 

-20 or HP = X = Multigle Degendent Claims 
HP = highest number of total claims paid for, if greater than 20. ~ Fee Paid 1~1 
lndeg. daims Extra Claims ~ Fee Paid 1~1 

-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 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)), 

the application size fee due is $400 ($200 for small entity) ($100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C. 
41(a)(1)(G) and 37 CFR 1.16(s). 
Total Sheets Extra Sheets Number of each addition;jl SO or fraction thereof ~ feg Paid 1~1 

-100 = /50= (round up to a whole number) X = 

4. OTHER FEE(S) fges Paid 1~1 

Non-English specification, $130 fee (no small or micro entity discount) 

Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity) 

Other (e.g., late filing surcharge): Information Disclosure Statement {IDS) Fee {$180) 180.00 

SUBMITIED BY Qu;,. NO 
Signature flft'UM-a (c;14 CU) c~ G q ~ Q._ I Registration No. 40439 0 (Attorney/Agent) 

Telephone 703-205-8000 

Name (Print/Type)£.. D. Richard Anderson (&/( { l\ff1· 71) A/ ,1-S' I} Date SEP 1 0 2013 
This collection of lnf<lrmatlon Is re uired by 37 CFR 1.136. The information Is re uired to obtain or retain a benefit b the ublic which is to file and b the USPTO to q q y p y 
process) an application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection Is estimated to take 30 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 form, ca/11-800-PT0-9199 and select option 2. 
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Docket No.: 0020-5147PUS7 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/559,042 Confirmation No.: 7704 

Filed: September 14, 2009 Art Unit: 2829 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Raj R. Gupta 
COMPRJSING A PLURALITY OF LIGHT 
EMITTING COMPONENTS ON MOUNT 

INFORMATION DISCLOSURE STATEMENT 

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

Dear Commissioner: 

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 are provided. 

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, KOLASCI-I & BIRCH, LLP DRA/CET/rtl 
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Application No.: 12/559,042 Docket No.: 0020-514 7PUS7 
Page 2 of6 

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. 

A copy of a U.S. Office Action, mailed on June 14, 2013, for co-pending U.S. 

Application No. 12/689,681 is provided. WO 1998/005078 is listed in this Office Action, but 

corresponds to US 5,998,925 A, filed via IDS on December 4, 2009, and which is a parent of 

the present application. The following references are also listed in this Office Action but 

were previously cited via IDS accordingly: 

Filed via IDS on September 14,2009 

• US 3,691,482 A 

• US 3,699,478 A 

• US 6,004,001 A 

Filed via IDS on December 4, 2009 

• US 5,998,925 A 

Cited in the Office Action issued in this application mailed August 2, 2010 

• US 6,600,175 A 

A copy of a U.S. Office Action, mailed on August 27, 2013, for co-pending U.S. 

Application No. 12/575,155 is provided. Reference U.S. 5,966,393 A is listed in the U.S. 

Office Action 12/575,155 but was previously filed via IDS in this application on April 5, 

2012. 

A copy of a U.S. Office Action, mailed on June 11, 2013, for co-pending U.S. 

Application No. 12/947,470 is provided. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP DRA/CET/rtl 
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Application No.: 12/559,042 Docket No.: 0020-5147PUS7 
Page 3 of6 

A copy of a U.S. Office Action, mailed on June 17, 2013, for co-pending U.S. 

Application No. 13/210,027 is provided. 

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 

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; or 

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 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/rtl 
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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. STATEMENT UNDER 37 C.F.R. § 1.704(d)(l) 

Patent Term Adjustment Reduction Should Not Apply 

D The tmdersigned hereby states: 

This Information Disclosure Statement is in compliance with 37 C.F.R. §§ 1.97 and 1.98 

and will not be considered a failure to engage in reasonable efforts to conclude prosecution 

(processing or examination) of the present application under 37 C.F.R. § 1.704(c)(6), (c)(8), 

( c )(9), or ( c )(1 0), because each item of information contained in the Information Disclosure 

Statement: 

D (i) Was first cited in any communication from a patent office in a counterpart 

foreign or international application or from the Office, and this communication was not 

received by any individual designated in § 1.56(c) more than thirty days prior to the 

filing of the information disclosure statement; or 

D (ii) Is a communication that was issued by a patent office in a counterpart 

foreign or international application or by the Office, and this communication was not 

received by any individual designated in § 1.56( c) more than thirty days prior to the 

filing of the information disclosure statement. 

VI. 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. 

D 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 DRA/CET/rtl 
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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 or before an action that 

otherwise closes prosecution in the application (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. 

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 or after an action 

that otherwise closes prosecution in the application (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. 

VII. PAYMENT OF FEES 

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

D No fee is required. 
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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. 

SEP 1 0 2013 
Dated: ------------------------

Attachment( s): 
0 PTO/SB/08 
0 One (1) NPL Reference 
D Foreign Patent Office Communication(s) 
D Foreign Search Report( s) 
0 One (1) Fee Transmittal 

Respectfully submitted, 

/l ___-,--- fl~ :\ . ;Vo. 
By L!f2/Uqc; (cu1 cv; c, (D ~o'tf ')_ 
D. Richard Anderson GO!< !11/lt Tf1N;!JA 
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 

0 Other: One (1) U.S. Office Action, mailed on June 11, 2013 
One (1) U.S. Office Action, mailed on June 14, 2013 
One (1) U.S. Office Action, mailed on June 17, 2013 
One (1) U.S. Office Action, mailed on August 27, 2013 
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Receipt date: 09/1 0/2013 12559042 - GAU: 2829 

PTO/SB/OBb {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 12/559,042 

STATEMENT BY APPLICANT 
Filing Date 09-14-09 

First Named Inventor Yoshinori Shimizu 

(Use as many sheets as necessary) Art Unit 2829 

Examiner Name Rai R. Gupta 

Sheet I 1 I of I 1 Attorney Docket Number 0020-5147PUS7 
\. 

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 

1 

2 

3 

4 

5 

Examiner 
Signature 

item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), 
publisher, city and/or country where published. 

S-S. Sun, et al., "Eiectroluminescence and Photoluminescence of Cerium-Activated Alkaline Earth 
Thiogallate Thin Films and Devices", Pages 2877-2883, J. Electrochem. Soc. 141, No. 10, October 
1994, The Electrochemical Society, Inc. 

U.S. Office Action, mailed on August 27, 2013 for co-pending U.S. Application No. 12/575,155. 

U.S. Office Action, mailed on June 11, 2013 for co-pending U.S. Application No. 12/947,470. 

U.S. Office Action, mailed on June 14, 2013 for co-pending U.S. Application No. 12/689,681. 

U.S. Office Action, mailed on June 17, 2013, for co-pending U.S. Application No.13/21 0,027. 

/Raj R Gupta/ 09i25/2013 

• 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 lhis 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 

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 fonn the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this fonn and/or suggestions for reducing this burden, should be sent to the Cheif lnfonnation 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: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450. / _ J 
If you need assisstance in completing the form, ca/11-800-PT0-9 199 and select option 2. (Jtt 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.R.G 
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UNITED STA 1ES p A 1ENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/559,042 09/14/2009 

2292 7590 09/30/2013 

BIRCH STEW ART KOLASCH & BIRCH, LLP 
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. 

0020-5147PUS7 7704 

EXAMINER 

GUPTA,RAJR 

ART UNIT PAPER NUMBER 

2829 

NOTIFICATION DATE DELIVERY MODE 

09/30/2013 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

mailroom@ bskb.com 

PTOL-90A (Rev. 04/07) 
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APPLICATION NO./ 
CONTROL NO. 
12/559,042 

FILING DATE 

14 September, 2009 

BIRCH STEWART KOLASCH & BIRCH, LLP 
PO BOX 747 
FALLS CHURCH, VA 22040-0747 

UNITED STATES DEPARTMENT OF COMMERCE 
U.S. Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 

FIRST NAMED INVENTOR I 
PATENT IN REEXAMINATION 

SHIMIZU ET AL. 

ATTORNEY DOCKET NO. 

0020-5147PUS7 

EXAMINER 

RAJ R. GUPTA 

ART UNIT PAPER 

2829 20130925 

DATE MAILED: 

Please find below and/or attached an Office communication concerning this application or 
proceeding. 

Commissioner for Patents 

The information disclosure statement (IDS) submitted on 9110/2013 was filed after the mailing date of the Notice of Allowance on 
8/5/2013. The submission is in compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is 
being considered by the examiner. 

/HA TRAN T NGUYEN/ 
Supervisory Patent Examiner, Art Unit 2829 

PT0-90C (Rev.04-03) 

/RAJ R GUPTN 
Examiner, Art Unit 2829 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

NUMBER 
FILING or 

37l(c)DATE FIL FEE REC'D ATTY.DOCKET.NO 

12/559,042 09/14/2009 2410 0020-5147PUS7 17 2 

2292 
BIRCH STEWART KOLASCH & BIRCH, LLP 
PO BOX 747 
FALLS CHURCH, VA 22040-0747 

CONFIRMATION NO. 7704 

CORRECTED FILING RECEIPT 

IIIIIIIIIIIIIIIIIIIIIIII]~!I]~~~~~~~~Ui~~U~ ~11111111111111111111111111 

Date Mailed: 1 0/04/20 13 

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 

lnventor(s) 

Applicant( s) 

Yoshinori Shimizu, Naka-gun, JAPAN; 
Kensho Sakano, Anan-shi, JAPAN; 
Yasunobu Noguchi, Naka-gun, JAPAN; 
Toshio Moriguchi, Anan-shi, JAPAN; 

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 PAT 7682848 
which is a DIV of 10/609,402 07/01/2003 PAT 7362048 
which is a DIV of 09/458,024 12/10/1999 PAT 6614179 
which is a DIV of 09/300,315 04/28/1999 PAT 6069440 
which is a DIV of 08/902,725 07/29/1997 PAT 5998925 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 
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 
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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 
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: 09/24/2009 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/559,042 

Projected Publication Date: Not Applicable 

Non-Publication Request: No 

Early Publication Request: No 
Title 

LIGHT EMITTING DEVICE AND DISPLAY COMPRISING A PLURALITY OF LIGHT EMITTING 
COMPONENTS ON MOUNT 

Preliminary Class 

257 

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No 

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. 
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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 (1-866-999-4258). 

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). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PART B- FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Sto~ ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or .En 
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 fcc notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

2292 7590 08/05/2013 

BIRCH STEW ART KOLASCH & BIRCH, LLP 
POBOX747 
FALLS CHURCH, VA 22040-0747 

APPLICATION NO. FILING DATE 

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 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. 

(Deposilor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

121559,042 09114/2009 Yoshinori Shimizu 0020-5147PUS7 7704 

TITLE OF INVENTION: LIGII'f EMITIING DEVICE AND DISPLAY 

LIGHT EMITTING DEVICE AND DISPLAY COMPRISING A PLURALITY OF LIGHT EMITTING COMPONENTS ON MOUNT 

APPLN. TYPE ENTITY STATUS ISSUE fEE DUE 

nonprovisional UNDISCOUNTED $1780 

EXAMINER ART UNIT 

GUPTA, RAJR 2829 

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. 

PUBLICATION fEE DUE PREY. 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. 

$2080 ll/05/2013 

1Birch. Stewart. 

2Kolasch & Birch, LLP 

3 ______________________ __ 

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 CPR 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 JQ Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 

JQ Issue Fee 

~Publication Fee (No small entity discount permitted) 

0 Advance Order-# of Copies---------

PTOL-85 (Rev. 02/11) 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

~Payment by credit card. Form PT0-2038 is attached. 

JQ The Director is hereby authorized to charge 52e214fSee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number - (enclose an extra copy of this form). 
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5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CPR 1.29 

0 Applicant asserting small entity status. See 37 CPR !.27 

0 Applicant changing to regular undiscounted fee status. 

NQIE;_ Absent a valid certification of Micro Entity Status (sec form PTO/SB/l5A and l5B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NQIE;_ Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

Date ----=-N~o::c_v:....:e=..:.m..:...:.=.b=e-=--r -=5.L, =2=0-=-1=3 ___ _ 

Typed or printed name ___ 0=-..o.. """R"""i'""c'-'-h""'a=r-=d'-'A'-"'-n""'d""'e'-'r-=s'""o-'-n-'------ Registration No. ___ 4_0_,'--4_3_9 _______ _ 

This collection of information is required by 37 CPR 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 CPR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparmg, 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 sug!lestions 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 arc required to respond to a collection of information unless it displays a valid OMB control number. 
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Doc Code: TRAN.LET 

Document Description: Transmittal Letter 
PTO/SB/21 (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 Paoerwork Reduction Act of 1995 no oersons are renuired to resnond to a collection of information unles~ it disnlavs a valid OMB control number. 
Application Number 121559,042 Conf. No.: 7704 

TRANSMITTAL Filing Date September 14, 2009 

FORM First Named Inventor Yoshinori SHIMIZU 

Art Unit 2829 

Examiner Name 
(to be used for all correspondence after initial filing) 

Raj R. Gupta 

Total Number of Pages In This Submission I Attorney Docket Number 0020-5147PUS7 

ENCLOSURES (Check all that apply) 

D Fee Transmittal Form 0 Drawings - New Sheet - Fig. 24 
-0 After Allowance Communication to TC 

D Fee Attached 0 Licensing-related Papers 
D Appeal Communication to Board 

of Appeals and Interferences 

0 Amendment/Reply D Petition 
D Appeal Communication to TC 

(Appeal Notice, Brief, Reply Brief) 

0 After Allowance 
0 Petition to Convert to a D Proprietary Information Provisional Application 

D Affidavits/declaration(s) 
0 Power of Attorney, Revocation D Status Letter Change of Correspondence Address 

D Extension of Time Request D Terminal Disclaimer 
D Other Enclosure(s) (please Identify 

below): 

0 Express Abandonment Request 0 Request for Refund 

D Information Disclosure Statement D CD, Number of CD(s) 

D Landscape Table on CD 

0 Certified Copy of Priority I Remarks I 
Document(s) 

D Reply to Missing Parts/ 
Incomplete Application 

Reply to Missing Parts 0 under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm Name 

B~RCH, r-Et ~OLASCH_& BIR~LLP 
Signature )~f)( ()I! -----· Printed name ~ ~ard~n~---
Date November 5, 2013 I Reg. No. 140439 

CERTIFICATE OF TRANSMISSION/MAILING 

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with 
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 
the date shown below: 
Signature 

Typed or printed name I Date I 
This collection of information is required by 37 CFR 1.5. 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 1.11 and1.14. This collection is estimated to 2 hours 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 form, ca/11-800-PT0-9199 and select option 2. 
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Docket No.: 0020-5147PUS7 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

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

Application No.: 12/559,042 Confirmation No.: 7704 

Filed: September 14, 2009 Art Unit: 2829 

For: LIGHT EMITTING DEVICE AND DISPLAY 
COMPRISING A PLURALITY OF LIGHT 
EMITTING COMPONENTS ON MOUNT 

Examiner: Raj R. GUPTA 

AMENDMENT AFTER ALLOWANCE UNDER37 C.F.R. § 1.312 

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

Sir: 

INTRODUCTORY COMMENTS 

Prior to issuance of the patent, Applicants respectfully request entry on this amendment 

under 3 7 C.F .R. 1.312 for the above-captioned patent application. 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Drawings begin on page 3 of this paper. 

Remarks/ Arguments begin on page 4 of this paper. 

An Appendix including a drawing figure is attached following page 5 of this paper. 

Birch, Stewart, Kolasch & Birch, LLP DRA/CET 
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Application No. 12/559,042 Docket No.: 0020-514 7PUS7 
Amendment After Allowance Under 37 C.F.R. 1.312 

AMENDMENTS TO THE SPECIFICATION 

Applicants have amended the specification. 

Please replace paragraph [0083} on page 14 in the specification as filed, with the 

following rewritten paragraph: 

[0083] 

11 [[.]]; and 

Fig. 23 shows the emission spectrum of the light emitting diode of Example 

Fig. 24 shows an exemplary embodiment of a light emitting device according to 

an embodiment of the present invention. 

2 ORA/GET 
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Application No. 12/559,042 Docket No.: 0020-5147PUS7 
Amendment After Allowance Under 37 C.F.R. 1.312 

AMENDMENTS TO THE DRAWINGS 

The Examiner objected to the drawings on page 3 of the Notice of Allowance documents 

dated August 5, 2013. 

Responsive to the Examiner's objection, Applicants are attaching hereto 1 sheet of a new 

drawing (Figure 24) that complies with the provisions of 3 7 C.F .R. § 1.121 (d). The newly 

submitted drawing (Fig. 24) is labeled "New Sheet" in the page header, in compliance with 37 

CFR § 1.84(c). No new matter is added. 

Applicants respectfully request that the newly submitted drawing be accepted and that the 

objections to the drawings be reconsidered and withdrawn. 

Attachment: New sheet 

3 DRA/CET 
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Application No. 12/559,042 Docket No.: 0020-5147PUS7 
Amendment After Allowance Under 3 7 C.F.R. 1.312 

REMARKS 

Claims 1-19, 22 and 24 are pending in the application. 

Objection to the Drawings and Amendment to the Specification 

The Examiner objected to the drawings on page 3 of the Notice of Allowance documents 

dated August 5, 2013. 

Responsive to the Examiner's objection, Applicants are attaching hereto 1 sheet of a new 

drawing (Figure 24) that complies with the provisions of 37 C.F.R. § 1.121(d). The newly 

submitted drawing (Fig. 24) is labeled "New Sheet" in the page header, in compliance with 37 

CFR § 1.84(c). No new matter is added, and the amendments made herein do not raise any new 

Issues. 

Applicants respectfully request that the newly submitted drawing be accepted and that the 

objections to the drawings be reconsidered and withdrawn. 

In addition, the specification is herein amended to list the new drawing (Fig. 24) in the 

"Brief Description of the Drawings" section. 

Entry of this Amendment under the provisions of 37 CFR 1.312 IS in order and is 

earnestly solicited. 

4 DRNCET 
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Application No. 12/559,042 Docket No.: 0020-5147PUS7 
Amendment After Allowance Under 37 C.F.R. 1.312 

CONCLUSION 

Should there be any outstanding matters that need to be resolved in the present 

application, the Examiner is respectfully requested to contact Corina Tanasa, Registration 

Number 64,042, at telephone number (703) 208-4003, to conduct an interview in an effort to 

expedite prosecution in connection with the present application. 

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

to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional 

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

Dated: November 5. 2013 

Attachments: Fig. 24 (New Sheet) 

:JXmR 
D.~ 
Registration No.: 40,439 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 
811 0 Gatehouse Road 
Suite 100 East 
P.O. Box 747 
Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 

5 DRA/CET 

Vizio EX1008 Page 0975



FIG. 24 

100 

104 

NEW SHEET 

105a} 105 
105b 

101 

Vizio EX1008 Page 0976



Electronic Patent Application Fee Transmittal 

Application Number: 12559042 

Filing Date: 14-Sep-2009 

Title of Invention: 
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Filer: Esther Hyeri Chong 
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Electronic Acknowledgement Receipt 

EFSID: 17320795 

Application Number: 12559042 

International Application Number: 

Confirmation Number: 7704 

Title of Invention: 
LIGHT EMITIING DEVICE AND DISPLAY COMPRISING A PLURALITY OF LIGHT 
EMITIING COMPONENTS ON MOUNT 
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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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UNITED STA 1ES p A 1ENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/559,042 09/14/2009 

2292 7590 11/08/2013 

BIRCH STEW ART KOLASCH & BIRCH, LLP 
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. 

0020-5147PUS7 7704 

EXAMINER 

GUPTA,RAJR 

ART UNIT PAPER NUMBER 

2829 

NOTIFICATION DATE DELIVERY MODE 

11/08/2013 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

mailroom@ bskb.com 

PTOL-90A (Rev. 04/07) 
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Application No. 

12/559,042 
Applicant-Initiated Interview Summary 

Examiner 

RAJ R. GUPTA 

All participants (applicant, applicant's representative, PTO personnel): 

(1) RAJ R. GUPTA. 

(2) Carina Tanasa 64042. 

Date of Interview: 04 November 2013. 

Type: ~ Telephonic 0 Video Conference 
0 Personal [copy given to: 0 applicant 

Exhibit shown or demonstration conducted: 0 Yes 
If Yes, brief description: __ . 

(3) __ . 

(4) __ . 

0 applicant's representative] 

~No. 

Issues Discussed 0101 0112 0102 0103 ~Others 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: none. 

Identification of prior art discussed: none. 

Substance of Interview 

Applicant(s) 

SHIMIZU ET AL. 

Art Unit 

2829 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

The Applicant initiated the interview to request that the Objection to the Drawings made in the Office Action of 
81512013 be withdrawn. Ms Tanasa pointed out that while technically all claimed features must be shown in the 
drawings, this requirement is generallv not rigidlv enforced with regard to all the features of all the claims. The 
Examiner responded that in this case. the feature that is not shown in the drawings is the main point of nove/tv of the 
claims and the reason for allowance. The Objection was maintained. No agreements were reached. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/RAJ R GUPTA! 
Examiner, Art Unit 2829 

U.S. Patent and Trademark Off1ce 

PTOL-413 (Rev. 8/11/2010) 

/HA TRAN T NGUYEN/ 
Supervisory Patent Examiner, Art Unit 2829 

Interview Summary PaperNo. 20131104 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S. C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
-Name of applicant 
-Name of examiner 
-Date of interview 
-Type of interview (telephonic, video-conference, or personal) 
-Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 

An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

-The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Docket No.: 0020-5147PUS7 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Y oshinori SHIMIZU et al. 

Application No.: 12/559,042 Confirmation No.: 7704 

Filed: September 14, 2009 Art Unit: 2829 

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Raj R. Gupta 
COMPRISING A PLURALITY OF LIGHT 
EMITTING COMPONENTS ON MOUNT 

STATEMENT OF THE SUBSTANCE OF THE INTERVIEW 

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

Dear Commissioner: 

Applicants submit the following statement on the substance of the Interview held on 

November 4, 2013 with Examiner Raj Gupta. 

On November 4 Applicants' representative called the Examiner regarding the drawing 

objection of August 5, 2013. Applicants' representative pointed out that a drawing is not 

necessary in this case for the concentration features which are recited in some of the claims, 

because the concentration features are fully understood from the specification disclosure. 

An agreement with the Examiner was not reached. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/cet 
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Application No.: 12/559',042 Docket No.: 0020-5147PUS7 
Page 2 of2 

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: November 15, 2013 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

Bv._,..--_..,.-

D. Richard Ari 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/cet 
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Electronic Acknowledgement Receipt 

EFSID: 17421673 

Application Number: 12559042 

International Application Number: 

Confirmation Number: 7704 

Title of Invention: 
LIGHT EMITIING DEVICE AND DISPLAY COMPRISING A PLURALITY OF LIGHT 
EMITIING COMPONENTS ON MOUNT 

First Named Inventor/Applicant Name: Yoshinori Shimizu 

Customer Number: 2292 

Filer: David Richard Anderson/Ruth Calendine 

Filer Authorized By: David Richard Anderson 

Attorney Docket Number: 0020-5147PUS7 

Receipt Date: 15-NOV-2013 

Filing Date: 14-SEP-2009 

TimeStamp: 20:10:52 

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.) 

46249 

1 
Applicant summary of interview with 2013-11-15Substanceoflntervie 

2 
examiner w.pdf 

no 
c769fbc932560384b9393e36243dd5954b2 

35fa1 

Warnings: 

Information: 
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Total Files Size (in bytes) 46249 

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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Application/Control No. 

Index of Claims 12559042 

Examiner 

RAJ R GUPTA 

Rejected Cancelled N 

Allowed Restricted --

Applicant( s )/Patent Under 
Reexamination 

SHIMIZU ET AL. 

Art Unit 

2829 

Non-Elected A Appeal 

Interference 0 Objected 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 07/27/2010 03/10/2011 02/28/2013 07/23/2013 11/12/2013 

1 1 ./ ./ ./ = = 

2 2 ./ ./ ./ = = 

18 3 ./ ./ ./ = = 

15 4 ./ ./ ./ = = 

16 5 ./ ./ ./ = = 

17 6 ./ ./ ./ = = 

3 7 ./ ./ ./ = = 

4 8 ./ ./ ./ = = 

5 9 ./ ./ ./ = = 

6 10 ./ ./ ./ = = 

7 11 ./ ./ ./ = = 

8 12 ./ ./ ./ = = 

9 13 ./ ./ ./ = = 

10 14 ./ ./ ./ = = 

13 15 ./ ./ ./ = = 

14 16 ./ ./ ./ = = 

11 17 ./ ./ ./ = = 

12 18 ./ ./ ./ = = 

19 19 ./ ./ ./ = = 

20 ./ -

21 ./ -

20 22 ./ ./ = = 

23 ./ -

21 24 ./ ./ = = 

25 ./ -

26 -

27 -

U.S. Patent and Trademark Office PartofPaperNo.: 20t3ttt2 
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OK TO ENTER: /R.R.G./ 12559042 - GAU: 2829 

Receipt date: 11/05/2013 11/12/2013 

Docket No.: 0020-5147PUS7 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

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

Application No.: 12/559,042 Confirmation No.: 7704 

Filed: September 14, 2009 Art Unit: 2829 

For: LIGHT EMITTING DEVICE AND DISPLAY 
COMPRISING A PLURALITY OF LIGHT 
EMITTING COMPONENTS ON MOUNT 

Examiner: Raj R. GUPTA 

AMENDMENT AFTER ALLOWANCE UNDER37 C.F.R. § 1.312 

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

Sir: 

INTRODUCTORY COMMENTS 

Prior to issuance of the patent, Applicants respectfully request entry on this amendment 

under 3 7 C.F .R. 1.312 for the above-captioned patent application. 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Drawings begin on page 3 of this paper. 

Remarks/ Arguments begin on page 4 of this paper. 

An Appendix including a drawing figure is attached following page 5 of this paper. 

Birch, Stewart, Kolasch & Birch, LLP DRA/CET 
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Application/Control No. Applicant( s )/Patent Under 
Reexamination 

Search Notes 12559042 SHIMIZU ET AL. 

Examiner Art Unit 

RAJ GUPTA 2814 

CPC-SEARCHED 

Symbol Date Examiner 

CPC COMBINATION SETS -SEARCHED 

Symbol I 
I 

US CLASSIFICATION SEARCHED 

Class Subclass 
257 88,89,99 

updated search 
updated search 
updated search 

SEARCH NOTES 

Search Notes 
Inventor, Class, and Text Search in EAST 
updated search 
updated search 
updated search 

INTERFERENCE SEARCH 

US Class/ US Subclass I CPC Group 
CPC Symbol 

See EAST printout 

1/R~ RGU~~ 
E<amm.,.Art Uort 2829 

U.S. Patent and Trademark Office 

Date I Examiner 
I 

Date Examiner 
7/26/2010 RG 
3/1 0/2011 RG 
2/28/2013 RG 
7/21/2013 RG 

Date Examiner 
7/26/201 0 RG 
3/1 0/2011 RG 
2/28/2013 RG 
7/21/2013 RG 

Date Examiner 

7/23/2013 RG 

PartofPaperNo.: 20t3ttt2 
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UNITED STA 1ES p A 1ENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/559,042 09/14/2009 

2292 7590 11/20/2013 

BIRCH STEW ART KOLASCH & BIRCH, LLP 
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. 

0020-5147PUS7 7704 

EXAMINER 

GUPTA,RAJR 

ART UNIT PAPER NUMBER 

2829 

NOTIFICATION DATE DELIVERY MODE 

11/20/2013 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

mailroom@ bskb.com 

PTOL-90A (Rev. 04/07) 
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Corrected 
Notice of Allowability 

Application No. 
12/559,042 

Applicant(s) 
SHIMIZU ET AL. 

Examiner 
RAJ R. GUPTA 

Art Unit 
2829 

AlA (First Inventor to 
File) Status 

No 

-- 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. [gl This communication is responsive to the amendment filed on 111512013. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. [gl The allowed claim(s) is/are 1-19.22 and 24. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information, 
please see ~;t!;Q:i/www.us_Qto.gov/gatentsiinit events/Qgh/indexjs.Q or send an inquiry to PPHfeedback@'uS(Qto.aov . 

4. [gl Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

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. 

5. D CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

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. D Notice of References Cited (PT0-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

/RAJ R GUPTA/ 
Examiner, Art Unit 2829 

U.S. Patent and Trademark Off1ce 

5. [gl Examiner's Amendment/Comment 

6. [gl Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20131112 

Vizio EX1008 Page 0993



Application/Control Number: 12/559,042 

Art Unit: 2829 

Attorney's Docket Number: 0020-5147PUS7 

Filing Date: 9114/2009 

Claimed Domestic Priority: 7/2911997 (08/902725 DIY) 

4/2811999 (09/300315 DIY) 

1211011999 (09/458024 DIY) 

711/2003 ( 10/609402 D IV) 

2/8/2008 (12/028062 DIY) 

Claimed Foreign Priority: 7/2911996 (JP 08-198585) 

911711996 (JP 08-244339) 

911811996 (JP 08-245381) 

12/2711996 (JP 08-359004) 

3/3111997 (JP09-081 01 0) 

Applicant: Shimizu et al. 

Examiner: Raj R. Gupta 

DETAILED ACTION 

This Office Action responds to the amendment filed on 11/5/2013. 

Acknowledgment 

Page 2 

1. The amendment filed on 11/5/2013, responding to the Office Action mailed on 8/5/2013, 

has been entered. The present Office Action is made with all the amendments being fully 

considered. 

Drawings 

2. The drawings were received on 11/5/2013. These drawings are acceptable. 

Vizio EX1008 Page 0994



Application/Control Number: 12/559,042 

Art Unit: 2829 

EXAMINER'S AMENDMENT 

3. An examiner's amendment to the record appears below. Should the changes and/or 

additions be unacceptable to applicant, an amendment may be filed as provided by 37 CPR 

Page 3 

1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 

payment of the issue fee. 

4. Authorization for this examiner's amendment was given in a telephone interview with 

Corina Tanasa (Reg. No. 64042) on 7/22/2013. 

5. The application has been amended as follows: 

a. In the claims: 

1. Cancel claims 26 and 27. 

Allowable Subject Matter 

6. Claims 1-19, 22, and 24 are allowed. 

7. As allowable subject matter has been indicated, applicant's reply must either comply with 

all formal requirements or specifically traverse each requirement not complied with. See 37 

CPR l.lll(b) and MPEP § 707.07(a). 

8. The following is an examiner's statement of reasons for allowance: the prior art of record 

does not anticipate nor render obvious the claimed a transparent material directly covering said 

light emitting chips, said transparent material including a first region and a second region, 

wherein said first region is in the vicinity of at least one of said light emitting chips, and said 

second region is in the vicinity of the surface of said transparent material, closer to the surface of 

said transparent material than said first region, and a phosphor contained in said transparent 

material and absorbing a part of light emitted by said light emitting chips and emitting light of 
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Application/Control Number: 12/559,042 

Art Unit: 2829 

Page 4 

wavelength different from that of the absorbed light, wherein a concentration of said phosphor in 

said first region in said transparent material is larger than a concentration of said phosphor in 

said second region in said transparent material, wherein the concentration of said phosphor in 

said second region in said transparent material is larger than zero, when taken in concert with all 

the other limitations of claims, or equivalents as set forth in each independent claim. 

9. Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to RAJ R. GUPTA whose telephone number is (571)270-5707. The 

examiner can normally be reached on Monday-Thursday 9am-6pm. 

11. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, HaT. Nguyen can be reached on (571)272-1678. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

12. 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). If you would 
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Application/Control Number: 12/559,042 

Art Unit: 2829 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/RAJ R GUPTA/ 
Examiner, Art Unit 2829 
November 12,2013 

/HA TRANT NGUYEN/ 
Supervisory Patent Examiner, Art Unit 2829 

Page 5 
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Application No. Applicant(s) 

12/559,042 SHIMIZU ET AL. 
Response to Rule 312 Communication 

Examiner Art Unit 

RAJ R. GUPTA 2829 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-

1. [gl The amendment filed on 05 November 2013 under 37 CFR 1.312 has been considered, and has been: 

a) [gl entered. 

b) D entered as directed to matters of form not affecting the scope of the invention. 

c) D disapproved because the amendment was filed after the payment of the issue fee. 

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) 

and the required fee to withdraw the application from issue. 

d) D disapproved. See explanation below. 

e) D entered in part. See explanation below. 

/HA TRANT NGUYEN/ 
Supervisory Patent Examiner, Art Unit 2829 

U.S. Patent and Trademark Off1ce 

/RAJ R GUPTN 
Examiner, Art Unit 2829 

PTOL-271 (Rev. 04·01) Reponse to Rule 312 Communication Part of Paper No. 20131112 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12559042 SHIMIZU ET AL. 

Examiner Art Unit 

RAJ R GUPTA 2829 

CPC 

Symbol Type Version 

::::::::::: 
:•:•:•:•:•:•• 

::::::::::: :•:•:~:•:•• 
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CPC Comlm•auv11 Sets 

Symbol Type Set .... Version na''""'!:l 

[:•:•:•:•: ·····~····· [:•:•:•:•: ·····~····· 

/RAJ R GUPTA! 
Examiner. Art Unit 2829 07/23/2013 Total Claims Allowed: 

21 
(Assistant Examiner) (Date) 

/HA TRAN T NGUYEN/ 
Supervisory Patent Examiner.Art Unit 2829 11/13/2013 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 24 

U.S. Patent and Trademark Office Part of Paper No. 20t 3t t t 2 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12559042 SHIMIZU ET AL. 

Examiner Art Unit 

RAJ R GUPTA 2829 

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

257 98 H 0 1 L 33 I 50 (201 0.01.01) 

H 0 1 L 33 I 52 (2010.01.01) 

CROSS REFERENCE(S) 

CLASS SUBCLASS {ONE SUBCLASS PER BLOCK) 

257 99 

/RAJ R GUPTA! 
Examiner. Art Unit 2829 07/23/2013 Total Claims Allowed: 

21 
(Assistant Examiner) (Date) 

/HA TRAN T NGUYEN/ 
Supervisory Patent Examiner.Art Unit 2829 11/13/2013 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 24 

U.S. Patent and Trademark Office Part of Paper No. 20131112 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12559042 SHIMIZU ET AL. 

Examiner Art Unit 

RAJ R GUPTA 2829 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 1 11 17 

2 2 12 18 

18 3 19 19 

15 4 20 

16 5 21 

17 6 20 22 

3 7 23 

4 8 21 24 

5 9 25 

6 10 26 

7 11 27 

8 12 

9 13 

10 14 

13 15 

14 16 

/RAJ R GUPTA! 
Examiner. Art Unit 2829 07/23/2013 Total Claims Allowed: 

21 
(Assistant Examiner) (Date) 

/HA TRAN T NGUYEN/ 
Supervisory Patent Examiner.Art Unit 2829 11/13/2013 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 24 

U.S. Patent and Trademark Office Part of Paper No. 20131112 
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Receipt date: 09/14/2009 12559042 - GAU: 2814 

SEP 1 4 2009 

Change(s) applie 

to document, 

/D.S.D/ 
10/11/201) 

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

Substitute for fonn 1449/PTO Complete if Known 

Application Number NEW 

INFORMATION DISCLOSURE Filing Date SEP 1 4 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 7PUS7 

U.S. PATENT DOCUMENTS 
Document Number Publication Date Name of Patentee or 

Pages, Columns, Lines, Where 
Examiner Cite Relevant Passages or Relevant 
Initials* No.1 Number-Kind Codi ( 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-4,314,910 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, 699,4 78 10-17-1972 Pinnow et al. 
AY* US-i17Qii,5'J7 08-25-1998 Nitta 5,798,577 

~ AZ* US-5,202, 777 04-13-1993 Sluzky et al. 
AA1* US-3,819,97 4 06-25-1974 Stevenson et al. 
AB1* US-5,847,507 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-B1 01-22-2002 Komoto et al. 
AJ1* US-5, 949,182 09-07-1999 Shealy et al. 
AK1* US-3,748,548 07-24-1973 Haistv et al. 
AL1* US-5,512,210 04-30-1996 Sluzky et al. 
AM1* US-5,630, 7 41 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 T' Initials* No.1 Counby 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/ETP/Ias 
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Receipt date: 12/04/2009 12559042 - GAU: 2814 

Change(s) appl 

to document, 

/D-5-D/ 
10/11/201) 

DEC 0 4 2009 
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 

B Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OM control number. 

Substitute for form 1449/PTO 
Complete if Known 

Application Number 12/559,042, Conf. #7704 

INFORMATION DISCLOSURE Filing Date September 14, 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 0020-514 7PUS7 

U.S. PATENT DOCUMENTS 

Examiner 
Document Number Publication Date Name of Patentee or 

Pages. Columns. Lines. Where 
Cite 

Initials* No.1 

AA* 
i :d A8* 

AC* 
AD* 
AE* 
AF* 
AG* 
AH* 
AI* 
AJ* 
AK* 
AL* 

Examiner Cite 
Initials* No. 1 

8A* 

Number-Kind Code2 ( if known) MM-DD-YYYY Applicant of Cited Document 
1998 

US-5,798,537 08-25-~ Nitta 
US-5,998,925-A 12-07-1999 Shimizu et al. 
US-6,069,440-A 05-30-2000 Shimizu et al. 
US-6,608,332-82 08-19-2003 Shimizu et al. 
US-6,614,179-81 09-02-2003 Shimizu et al. 
US-7,026,756-82 04-11-2006 Shimizu et al. 
US-7,071,616-82 07-04-2006 Shimizu et al. 
US-7,126,274-82 10-24-2006 Shimizu et al. 
US-7,215,074-82 05-08-2007 Shimizu et al. 
US-7,329,988-82 02-12-2008 Shimizu et al. 
US-7,362,048-82 04-22-2008 Shimizu et al. 
US-7,531 ,960-82 05-12-2009 Shimizu et al. 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Publication 
Name of Patentee or Date 

Country Code3 -Number4-Kind Code5 (if known) MM-DD-YYYY 

EP-0-550-937 -A 1 09-02-1992 

Applicant of Cited Document 

Date 
Considered 

Relevant Passages or Relevant 
Figures Appear 

Pages, Columns, Lines. 
Where Relevant Passages 
Or Relevant Figures Appear 

,.. 

07/27/2010 
*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. '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 approprtate 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. 

Birch. Stewart, Kolasch & Birch, LLP ADM/ETP/Ias 
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ATTORNEY DOCKET NO. CONFIRMATION NO. 
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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 0 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 
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