Case 8:23-ov-00439-AM-DTG  Document 3 Filed 06/12/23 Page 1ot 1
AO 120 (Rev. 08/10)
TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas on the following
[ Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
06:23-cv- 00439 6/9/2023 Western District of Texas
PLAINTIFF DEFENDANT
Everlight Electronics Co., Lid. Walmart Inc.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 9,604,733 5/2/2017 Everlight Electronics Co., Ltd.
2 9,905,742 2/27/2018 Everlight Electronics Co., Ltd.
3 7,554,126 6/30/2009 Everlight Electronics Co., Ltd.
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [0 Answer [ Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy

FH_000001

Copy 3—Upon termination of action, mail this copy to Director
to Director Copy 4—Case file copy

IKEA Supply AG
Exhibit 1002 Page 1 of 361




Case 6:21-cv-00906-ADA-DTG Document 59 Filed 02/08/23 Page 1 of 1

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 13 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas on the following
[J Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED J.S. DISTRICT COURT
6:21-cv-906 8/31/2021 Western District of Texas
PILAINTIFF DEFENDANT

EVERLIGHT ELECTRONICS CO., LTD.

AMAZON.COM, INC.
AMAZON.COM SERVICES LLC

TRithf/‘?k?(RN o %‘?{TTER%FD};AJJEEII HOLDER OF PATENT OR TRADEMARK
1 7,554 1286 6/30/2009 Everlight Electronics Co., Lid.
2
3
4

In the above—entitled case, the following patent(s)/ trademark{s) have been included:

PHILIP J. DEVLIN

DATE INCLUDED INCLUDED BY
] Amendment O Answer (] Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT . . .
TRADEMARK NO. OR TRADEMARK HOILDER OF PATENT OR TRADEMARK

1 7,554,126 6/30/2009 Everlight Electronics Co., Ltd.

2

3

4

3

In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
2/7/23-Stipulation ol dismissal. Document 58.

CLERK (BY) DEPUTY CLERK * DATE

N) avl, 02/08/2023

Copy 1—Upon initiation of action, mail this copy to Director  Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director  Copy 4—Case file copy

FH_ 000002

IKEA Supply AG
Exhibit 1002 Page 2 of 361




Case 6:21-cv-00906 Document 4 Filed 08/31/21 Page 1 of1

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Texas on the following
[ Trademarks or ~ [APatents. ( [J the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:21-cv-806 8/31/2021 Western District of Texas

PLAINTIFF DEFENDANT

EVERLIGHT ELECTRONICS CO., LTD. AMAZON.COM, INC.

AMAZON.COM SERVICES LLC
PATENT CR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 7,554,126 6/30/2009 Everlight Electronics Co., Lid.

2

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[] Amendment ] Answer [J Cross Bill [1 Other Pleading
PATENT OR DATE OF PATENT
TRADEMAREK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 7,654,126 6/30/2009 Everlight Electronics Co., Ltd.

2

3

4

5

In the above-—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

FH_ 000003 IKEA Supply AG
Exhibit 1002 Page 3 of 361



Case §:21-cv-00808 Document 4 Filed 0831421 Page lof i

AQ 120 (Rev. 08/10}
O Mail Stop 8 REPORT ON THE
’ Bireetor of the U.8. Patent and Trademark OGifice FILING OR DETERMINATION (OF AN
P.O. Box 1458 ACTION REGARDING APATENT OR
Alexandria, VA 22313-145¢ TRADEMARK
In Compliance with 35 U.8.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. Dustrict Count Western District of Texas on the folowing
) Trademarks or - [ Patems. ([ the patent action invoives 33 (.80, § 292.);

DOCKET NO. DATE FILED U8, BISTRICT COURT

6:21-cv-800 8/31/2021 Western District of Texas
PLAINTIFF DEFENDANT
EVERLIGHT ELECTRONICS CO,, LTD. AMAZON.COM, INC.

AMAZON.COM SERVICES LLC
PATENT OR DATE OF PATENT . D AT DEMARK
TRADEMARK NQO, OR TRADEMARK HOLDER OF PATENT OR TRADEM!
17,554,128 8/30/2009 Everlight Electronics Co., Lid,
2
4
5
In the above—cntitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY
1 Amendment [ Answer 3 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT T RER (Y D AT DEMARK
TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OR TRADEM:

1 7,554 126 S/30/2009 Everlight Elecironics Co., Lid.
o)
4
5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon initiation ¢f action, mail thic copy to Director  Copy 3—Upon termination of action, mail this copy te Birector
{opy 2—Upon filing document adding patent(s), mail this copy to Birector Copy 4—Case file copy

FH_ 000004 IKEA Supply AG
Exhibit 1002 Page 4 of 361




United States Patent and Trademark Office

Office of the Chief Finaneial Qfficer

Document Code WEEER
Usar 87142
Sale Accounting Dale09/25/2020

Sale ltem Reference Number Effective Date
11662547 09/24/2020
Document Number Fee Code Fee Code Description Amount Paid Payment Method
1202090F32115626 1553 MAINTENANCE FEE DUE AT 11.5 $7,400.00 Wire
YEARS
FH_000005 IKEA Supply AG

Exhibit 1002 Page 5 of 361



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
11/662,547 03/12/2007 Kazushi Higashi 2007_0415A
CONFIRMATION NO. 8413

52349 IMPROPER CPOA LETTER
WENDEROTH, LIND & PONACK L.L.P.
1030 15th Street, N.W. 0 O A
Suite 400 East 000000070970879
Washington, DC 20005-1503 Date Mailed: 09/26/2014

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the power of attorney filed 09/22/2014. The power of attorney in this application is not
accepted for the reason(s) listed below:

+» The power of attorney is from an assignee and the statement required by 37 CFR 3.73(c) has not been
received.

/ltaba/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

FH_000006 IKEA Supply AG
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Electronic Acknowledgement Receipt

EFSID: 20198284
Application Number: 11662547
International Application Number:
Confirmation Number: 8413

Title of Invention:

SEMICONDUCTOR LIGHT-EMITTING ELEMENT, MANUFACTURING METHOD
AND MOUNTING METHOD OF THE SAME AND LIGHT-EMITTING DEVICE

First Named Inventor/Applicant Name:

Kazushi Higashi

Customer Number: 52349
Filer: Andy M. Han
Filer Authorized By:
Attorney Docket Number: 2007_0415A
Receipt Date: 22-SEP-2014
Filing Date: 12-MAR-2007
Time Stamp: 01:01:32

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment

no

File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
408629
1 Power of Attorney ELO1_0084US_POA.pdf no 1
0d51dd0bbce0d36054364afbf19985bbfe7
49¢3a
Warnings:
Information: IKEA Supply AG

FH_000008

Exhibit 1002 Page 8 of 361




Total Files Size (in bytes):| 408629

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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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.

FH_ 000009 IKEA Supply AG
Exhibit 1002 Page 9 of 361




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

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/662,547 06/30/2009 7554126 2007_0415A 8413
52349 7590 06/10/2009

WENDEROTH, LIND & PONACK L.L.P.
1030 15th Street, N.W.

Suite 400 East

Washington, DC 20005-1503

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 291 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Customer Service Center of the Office of Patent Publication at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Kazushi Higashi, Osaka, JAPAN;
Shinji Ishitani, Hyogo, JAPAN;

FH_000010
IR103 (Rev. 11/05) IKEA Supply AG

Exhibit 1002 Page 10 of 361



Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alcxandria. Virginia 22313-1450

WWW,USPLO. GOV

BIB DATA SHEET
CONFIRMATION NO. 8413

SERIAL NUMBER FILINg Ac%rE 371(c) CLASS GROUP ART UNIT ATTORNE(;DOCKET
11/662,547 03/12/2007 257 2822 . 2007_0415A
A RULE
APPLICANTS

Kazushi Higashi, Osaka, JAPAN;
Shinji Ishitani, Hyogo, JAPAN;

** CONTINUING DATA ****ssssmkmmhxsnnssusss v
This application is a 371 of PCT/JP05/17467 09/22/2005

*h FORE'GN APPL'CATIONS RAHRAKRRAAXEARARRRIN RN AR,
JAPAN 2004-279049 09/27/2004

** [F REQUIRED, FOREIGN FILING LICENSE GRANTED **

08/04/2007
Foraign Priority claimed W ves Do STATE OR SHEETS TOTAL |INDEPENDENT
35 USC 118(a-d) conditions met W Yes LIno | [ Metafter COUNTRY |[DRAWINGS | CLAIMS CLAIMS
Acknowiodged  amnars S s - JAPAN 17 13 4
ADDRESS

WENDEROTH, LIND & PONACK L.L.P.
1030 15th Street, N.W.

Suite 400 East

Washington, DC 20005-1503

UNITED STATES

TITLE

SEMICONDUCTOR LIGHT-EMITTING ELEMENT, MANUFACTURING METHOD AND MOUNTING
METHOD OF THE SAME AND LIGHT-EMITTING DEVICE

|0 All Fees |
|0 1.16 Fees (Filing) |
FILING FEg |FEES: Authority has been given in Paper - :
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT |9 1.17 Fees (Processing Ext. of time) |
1400 No. for following: |EI 1.18 Fees (Issue) l
|D Other '
|D Credit |
BIB (Rev. 05/07).
FH_000011 IKEA Supply AG

Exhibit 1002 Page 11 of 361



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450

Alcxandria. Virginia 22313-1450
WWW.USpto. gov

[ APPLICATION NO. ] FILING DATE L FIRST NAMED INVENTOR IATI'ORNEY DOCKET NO.| CONFIRMATION NO.—l
11/662,547 03/12/2007 Kazushi Higashi 2007_0415A 8413
7590 06/02/2009 | EXAMINER ]
WENDEROTH, LIND & PONACK L.L.P. POTTER, ROY KARL
1 030 1 Sth Street' NW | ART UNIT PAPER NUMBER |
Suite 400 East i
Washington, DC 20005-1503 2822

DATE MAILED: 06/02/2009

PRIORITY ACKNOWLEDGMENT

L) 1. Receiptis acknowledged of priority papers submitted under 35 U.S.C. 119. The papers have been
placed of record in the file. o .

2. Applican{'s claim for Bnonty, based on gers filed in parent Application Number
EQ 2[905 2" l‘_-fé'l mitted under 35 C. 119, is acknowledged.

J 3. The priority papers, submitted , after payment of the issue fee are
3 acknowledged

While the priority claim or certified copy filed will be placed in the file record, neither will be
reviewed and the patent when published will not include the priority claim.

See 37 CFR 1.55(a)(2).
@ not acknowledged since the processing fee in 37 CFR 1.17(i) has not been received.

[J 4. For utility and plant applications filed on or after November 29, 2000, the priorit claim is not
entered because the claim was not presented within the time limit requlred by 37 CFR 1. 55§a)(1)
A petition to accept a delayed claim for priority under 35 U.S.C. 119(a) - (dglor (f), or 365(a) may be
filed. See 37 CFR 1.55(c) and MPEP 201. l4(a§

Chods B,

571-272-4200 or 1-888-786-0101
Applicalion Assistance Unit
Office of Data Management

Page 1 of 1
PTOL-147 (Rev. 03/08)

FH 000012 IKEA Supply AG
Exhibit 1002 Page 12 of 361



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

é)roprlate All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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

Eapers Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

52349 7590 03/31/2009
Certificate of Mailing or Transmission
WENDEROTH, LIND & PONACK L.L.P. I hereby certify that this Fee(s) Transmittal is being deposited with the United
1030 15th Street, N.W States Postal Service with sufficient postage for first class mail in an envelope
N [ addressed to the Mail Stop ISSUE FEE address above, or being facsimile
Suite 400 East transmitted to the USPTO (571) 273-2885, on the date indicated below.

Washington, DC 20005-1503

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/662.,547 03/12/2007 Kazushi Higashi 2007_0415A 8413
TITLE OF INVENTION: SEMICONDUCTOR LIGHT-EMITTING ELEMENT, MANUFACTURING METHOD AND MOUNTING METHOD OF THE
SAME AND LIGHT-EMITTING DEVICE
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 06/30/2009
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
POTTER, ROY KARL 2822 257-079000
(lfF(I:{hzluggg?a())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list WENDEROTEH, LIND & PONACK, L.DL.D.

(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached.

(2) the name of a single firm (having as a member a 2

[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

w

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)

Panasonic Corporation Osaka, Japan

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividual A Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
(A 1ssue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) & Payment by credit card. Fesma-RIQ2038is-attached.
(] Advance Order - # of Copies (1 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).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

/Michael S. Huppert/

Authorized Signature 2009.05.21 14:50:33 -04'00' Date

Michael S. Huppert 40,268
Typed or printed name Registration No. !

May 21, 2009

This collection of information is required by 37 CEFR 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 v. epending 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 toalt'f}lle 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.

FH_000013 IKEA Supp

PTOL-85 (Rev. 08/07) Approved for use through 08/3 1/201%‘: 51-003 L?, t and Trademark Office; U.S. DEPARTMENT OF COMMERCE
xhibit 1007 (igage 13 of 38T




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of :  Mail Stop: ISSUE FEE

Kazushi HIGASHI et al. :  Confirmation No. 8413

Serial No. 11/662,547 : [Group Art Unit 2822

Filed March 12, 2007 :  Examiner Roy Karl Potter]
SEMICONDUCTOR LIGHT-EMITTING Attorney Docket No. 2007 _0415A

ELEMENT, MANUFACTURING METHOD
AND MOUNTING METHOD OF THE SAME
AND LIGHT-EMITTING DEVICE

REQUEST FOR ACKNOWLEDGMENT OF PRIORITY PAPERS

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

Form PCT/IB/304 which indicates receipt of the priority document through the
International Bureau was filed on March 12, 2007 in the above-identified application. However,
the Examiner has not acknowledged receipt of the certified copy in this National Stage
Application from the International Bureau.

Note, on the Notice of Allowability PTOL-39 the box has not been checked.

In view of the above, early acknowledgment of the receipt of the priority papers is
respectfully requested.

Respectfully submitted,

Kazushi HIGASHI et al.

/Michael S. Huppert/
By 2009.05.21 14:51:29 -04'00'

Michael S. Huppert
Registration No. 40,268
Attorney for Applicants

MSH/kjf

Washington, D.C. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721-8250

May 21, 2009 IKEA Supply AG
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Electronic Patent Application Fee Transmittal

Application Number:

11662547

Filing Date:

12-Mar-2007

Title of Invention:

SEMICONDUCTOR LIGHT-EMITTING ELEMENT, MANUFACTURING METHOD
AND MOUNTING METHOD OF THE SAME AND LIGHT-EMITTING DEVICE

First Named Inventor/Applicant Name:

Kazushi Higashi

Filer:

Michael S. Huppert/Kelly Fore

Attorney Docket Number:

2007_0415A

Filed as Large Entity

U.S. National Stage under 35 USC 371 Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l n
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
IKEA Supply AG
Patent-Appeals-and-Interference: -
PP Exhibit 1002 Page 15 of 361
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1510 1510
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1810
FH_000016 IKEA Supply AG
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Electronic Acknowledgement Receipt

EFS ID: 5377155

Application Number: 11662547

International Application Number:

Confirmation Number: 8413

SEMICONDUCTOR LIGHT-EMITTING ELEMENT, MANUFACTURING METHOD

Title of Invention: AND MOUNTING METHOD OF THE SAME AND LIGHT-EMITTING DEVICE

First Named Inventor/Applicant Name: Kazushi Higashi
Customer Number: 52349
Filer: Michael S. Huppert/sarah pedersen
Filer Authorized By: Michael S. Huppert
Attorney Docket Number: 2007_0415A
Receipt Date: 21-MAY-2009
Filing Date: 12-MAR-2007
Time Stamp: 15:29:33
Application Type: U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment yes

Payment Type Credit Card
Payment was successfully received in RAM $1810

RAM confirmation Number 1580

Deposit Account 230975

Authorized User HUPPERT MICHAEL S.

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. 1.492 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamil}a[}icﬂq Rro&essing fees

hhEavatAhvs G
O

TINT/TX ublt}l_}l] X
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
259052
1 Issue Fee Payment (PTO-85B) AttachA_P04008401_FEE.pdf no 1
613f8d4de06e1e18212f60684e2362672cag
ed64
Warnings:

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Information:

96536
2 Miscellaneous Incoming Letter ATTACHB_P04008401_REQ.PDH no 1

465aafclecc273488b7c8da00a845754e1d )]
eb7a

Warnings:

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Information:

31969
3 Fee Worksheet (PTO-875) fee-info.pdf no 2
36e781b29a107cff10f950d3 1a6d2 cfc00c0y
Warnings:
Information:
Total Files Size (in bytes); 387557

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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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.

FH 000018 IKEA Supply AG
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Kazushi HIGASHI et al. : Mail Stop: PCT
Serial No. 11/662,547 . Attorney Docket No. 2007 _0415A

Filed March 12, 2007

lTHE COMMISSIONER 1S AL ¥

SEMICONDUCTOR LIGHT-EMITTING T SARGE ANY DEFICIER * &
ELEMENT, MANUFACTURING METHOD FEES FOR THIS PAPER 1w ba¥ue
AND MOUNTING METHOD OF THE ACCOUNT NO. 23-0975

SAME AND LIGHT-EMITTING DEVICE
[Corresponding to PCT/JP2005/017467
Filed September 22, 2005]

INFORMATION DISCLOSURE STATEMENT

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

Sir:

Pursuant to the provisions of 37 CFR 1.56, 1.97 and 1.98, Applicants request consideration
of the references listed on attached form PTO-1449 and any additional information identified below
in paragraph 3. A legible copy of each reference listed on the Form PTO-1449 is enclosed, except

a copy is not provided for:

(X] each U.S. Patent and U.S. Patent application publication;

[ each reference previously cited in the international application
PCT/ ; and/or
(] each reference previously cited in prior parent application Serial No.
la. [X] This Information Disclosure Statement is submitted:

within three: months of the filing date (or of entry into the National Stage) of the
above-entitled application, or

FH 000019 IKEA Supply AG
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1b.

lc.

before the mailing of a first Office Action on the merits or the mailing of a first Office
Action after the filing of an RCE,

and thus no certification and/or fee is required.

[] This Information Disclosure Statement is submitted

after the events of above paragraph 1a and prior to the mailing date of a final Office Action
or a Notice of Allowance or an action which otherwise closes prosecution in the application,
and thus:

(1) [] the certification of paragraph 2 below is provided, or

(2) [] the fee of $180.00 specified in 37 CFR 1.17(p) is enclosed.

[] This Information Disclosure Statement is submitted:

after the mailing date of a final Office Action or Notice of Allowance or action which
otherwise closes prosecution in the application, and prior to payment of the issue fee, and
thus:

the certification of paragraph 2 below is provided, and

the fee of $180.00 specified in 37 CFR 1.17(p) is enclosed.

It is hereby certified

a. [] thateach item of information contained in this Information Disclosure Statement
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 the Statement,
or

b. [] that no item of information contained in the Information Disclosure Statement 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, was known to any individual designated in §1.56(c)
more than three months prior to the filing of the Statement.

FH_000020 IKEA Supply AG
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3. [] Consideration of the following list of additional information (including any copending or
‘abandoned U.S. application, prior uses and/or sales, etc.) is requested.

4. For each non-English language reference listed on the attached form PTO-1449, reference
is made to:
a. []  afull or partial English language translation submitted herewith,
b. [] aforeign patent office search report (in the English language) submitted herewith,

c. ] the concise explanation contained in the specification of the present application at
page,

d. [X] the concise explanation set forth in the attached English language abstract,
e. [| the concise explanation set forth below or on a separate sheet attached to the
reference:

5. [] A foreign patent office search report citing one or more of the references is enclosed.

Respectfully submitted,
Kazushi HIGASHI et al.

oy it Tlr

Michael S. Huppert
Registration No. 40,268

Attorney for Applicants
MSH/kjf
Washington, D.C. 20006-1021
Telephone (202) 721-8200
Facsimile (202) 721-8250
May 3, 2007
-3-
FH 000021 . IKEA Supply AG
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1 i
Sheet 1 of 1 ' INFORMATION DISCLOSURE STATEMENT
FORM PTO 1449 (modifiad) ' ATTY DOCKET NO. O|/3g&1AL No.
2007_0415A 862,547
U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE APPLICANT 414}, 0 %)
LIST OF REFERENCES CITED BY APPLICANT(S) Kazushi HIGASH! al. J . A2
(Use several sheets if necessary) 2 ‘4?/ v
FILING DATE f)lyo GROUP
Date Submitted to PTO: May 3, 2007 March 12, 2007 s it
T
U.S. PATENT DOCUMENTS
*EXAMINER DOCUMENT DATE NAME CLASS SUBCLASS FILING DATE IF
INITIAL NUMBER APPROPRIATE
it .
AA 7,095,061 8/2006 Steigerwald et al.
AB
AC
AD
AE
AF
AG
AH
Al
FOREIGN PATENT DOCUMENTS
DOCUMENT DATE COUNTRY CLASS SUBCLASS TRANSLATION
NUMBER YES  NO
/RP/ AJ 2002-57374 2/2002 JP Abstract
/RP/ AK 2003-303992 10/2003 JP Abstract
/RP/
AL 6-177434 6/1994 JP Abstract
/RP/ AM 11-340514 12/1999 JP Abstract
IRP/ AN 2004-80050 3/2004 JP Abstract
/ R P/’ AO 11-204830 7/1999 JP Abstract
OTHER DOCUMENT(S) (Including Author, Title, Date, Pertinent Pages, Etc.)
AP
AQ
EXAMINER !’RO}/ Potter/ (93/26/2009} pate consiperen  03/26/2009

*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 cop)
this form with next communication to applicant.

FH 000022 IKEA Supply AG
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO.
11/662,547 03/12/2007 Kazushi Higashi 2007_0415A 8413
52349 7590 05/11/2009 |

EXAMINER
WENDEROTH, LIND & PONACK L.I.P.
1030 15th Street, N.W. POTTER, ROY KARL
Suite 400 East ART UNIT PAPER NUMBER
Washington, DC 20005-1503 | |
2822
| MAIL DATE | DELIVERY MODE
05/11/2009 PAPER

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.

proL-sof R Q0023 IKEA Supply AG
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UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR / ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
11662547 3/12/07 HIGASHI ET AL. 2007_0415A
EXAMINER

WENDEROTH, LIND & PONACK L.L.P.
1030 15th Street, N.W.

Suite 400 East

Washington, DC 20005-1503

Roy K. Potter

ART UNIT PAPER
2822 20090507
DATE MAILED:

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

proceeding.

Commissioner for Patents

This communication is being sent with an initialed and signed copy of an Information Disclosure Statement submitted by the

Applicant.

PTO-90C (Rev.04-03)

FH_000024

/Roy K Potter/

Primary Examiner, Art Unit 2822

IKEA Supply AG
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of :  Mail Stop: ISSUE FEE

Kazushi HIGASHI et al. :  Confirmation No. 8413

Serial No. 11/662,547 : [Group Art Unit 2822

Filed March 12, 2007 :  Examiner Roy Karl Potter]
SEMICONDUCTOR LIGHT-EMITTING Attorney Docket No. 2007 _0415A

ELEMENT, MANUFACTURING METHOD
AND MOUNTING METHOD OF THE SAME
AND LIGHT-EMITTING DEVICE

REQUEST FOR EXAMINER-INITIALED FORM PTO-1449

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

Sir:

On May 3, 2007 in the above-identified application an Information Disclosure Statement along
with the required From PTO-1449 was submitted. However, as of this date, after issuance of a Notice of
Allowance and Fee(s) Due, Applicants have not received an “Examiner-Initialed” copy of the Form PTO-
1449, which was submitted on May 3, 2007.

Accordingly, the Examiner is requested to provide a copy of the Form PTO-1449 indicating that
the cited references have been considered.

Respectfully submitted,

Kazushi HIGASHI et al.

/Michael S. Huppert/

By 2009.04.23 14:20:13 -04'00'
Michael S. Huppert
Registration No. 40,268
Attorney for Applicants

MSH/kjf

Washington, D.C. 20005-1503
Telephone (202) 721-8200
Facsimile (202) 721-8250
April 23, 2009

FH_ 000025 IKEA Supply AG
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Electronic Acknowledgement Receipt

EFSID: 5206389
Application Number: 11662547
International Application Number:
Confirmation Number: 8413

Title of Invention:

SEMICONDUCTOR LIGHT-EMITTING ELEMENT, MANUFACTURING METHOD
AND MOUNTING METHOD OF THE SAME AND LIGHT-EMITTING DEVICE

First Named Inventor/Applicant Name:

Kazushi Higashi

Customer Number:

52349

Filer:

Michael S. Huppert/sarah pedersen

Filer Authorized By:

Michael S. Huppert

Attorney Docket Number: 2007_0415A
Receipt Date: 23-APR-2009
Filing Date: 12-MAR-2007
Time Stamp: 15:39:39

Application Type:

U.S. National Stage under 35 USC 371

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
Post All C icati 96766
1 ostAllowance Lommunication = AttachA_P04008401_REQ.pdf no 1
Incoming
764478b6bb5e3b2649f2feeffce121c9¢d628
b5

Warnings:

FH_000026 TKEA Supply AG
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The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Information:

Total Files Size (in bytes); 96766

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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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.

FH_ 000027 IKEA Supply AG
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

52349 7590 03/31/2009 | = INER |

WENDEROTH, LIND & PONACK L.L.P.

POTTER, ROY KARL

1030 15th Street, N.W. | ART UNIT PAPER NUMBER |

Suite 400 East Py,

Washington, DC 20005-1503 DATE MAILED: 03/31/2009

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.
11/662,547 03/12/2007 Kazushi Higashi 2007_0415A 8413

TITLE OF INVENTION: SEMICONDUCTOR LIGHT-EMITTING ELEMENT, MANUFACTURING METHOD AND MOUNTING METHOD OF THE
SAME AND LIGHT-EMITTING DEVICE

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1510 $300 $0 $1810 06/30/2009

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

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:
I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. 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.

III. 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.

Page 1 of 3
IKEA Supply AG
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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
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

é)roprlate All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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

Eapers Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

52349 7590 03/31/2009
Certificate of Mailing or Transmission
WENDEROTH, LIND & PONACK L.L.P. I hereby certify that this Fee(s) Transmittal is being deposited with the United
1030 15th Street, N.W States Postal Service with sufficient postage for first class mail in an envelope
N [ addressed to the Mail Stop ISSUE FEE address above, or being facsimile
Suite 400 East transmitted to the USPTO (571) 273-2885, on the date indicated below.

Washington, DC 20005-1503

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/662.,547 03/12/2007 Kazushi Higashi 2007_0415A 8413
TITLE OF INVENTION: SEMICONDUCTOR LIGHT-EMITTING ELEMENT, MANUFACTURING METHOD AND MOUNTING METHOD OF THE
SAME AND LIGHT-EMITTING DEVICE
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 06/30/2009
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
POTTER, ROY KARL 2822 257-079000
1. ChangGe ())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363 1

(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2

[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 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).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CEFR 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 v. epending 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 toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Ofll!g,]@'SA D§1}Hﬁp ]éﬂ%Né(QCOMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
11/662,547 03/12/2007 Kazushi Higashi 2007_0415A 8413
52349 7590 03/31/2009 | EXAMINER |
WENDEROTH, LIND & PONACK L.L.P. POTTER, ROY KARL
1030 15th Street, N.W. | ART UNIT PAPER NUMBER |
Suite 400 East

2822
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Application No. Applicant(s)
. . 11/662,547 HIGASHI ET AL.
Roy K. Potter 2822

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY 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. [] This communication is responsive to
2. X] The allowed claim(s) is/are 1-13.

3. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)X Al b)[J Some* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ 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 resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [ to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / 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. (] 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. ] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [1 Notice of Draftperson's Patent Drawing Review (PT0O-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment

Paper No./Mail Date 3/12/07, 10/7/08
4. [ Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance

of Biological Material

9. [] Other .

/Roy K Potter/
Primary Examiner, Art Unit 2822

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20090215
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Application/Control Number: 11/662,547 Page 2
Art Unit: 2822

REASONS FOR ALLOWANCE
Claims 1 — 13 are allowed. The following is an examiner’s statement of reasons

for allowance:

The prior art does not teach or suggest the recited semiconductor light emitting
element or method for manufacturing a semiconductor light emitting element including
an N-type semiconductor layer covering a light transmitting substrate, a P-type
semiconductor layer formed so as to cover an area on the N-type semiconductor layer,
but excluding an area for a first thin film N-electrode, a first thin film P-electrode located
on the P-type semiconductor layer with a first insulating layer insulating the first N-
electrode and the first P-electrode from each other; the semiconductor light- emitting
element further including a second N-electrode formed on the first N-electrode and the
insulating film and having an area larger than the joined face between the first N-
electrode and the N-type semiconductor layer and electrically connected to the first N-
electrode and also a second P-electrode joined to the first P-electrode and having an
area smaller than the joined face between the N-type semiconductor layer and the P-

type semiconductor layer.

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.”
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Application/Control Number: 11/662,547 Page 3
Art Unit: 2822

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Roy K. Potter whose telephone number is 571 272
1842. The examiner can normally be reached on M-F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Zandra Smith can be reached on 571 272 2429. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

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, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Roy K Potter/
Primary Examiner, Art Unit 2822
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UNITED STATES PATENT AND TRADEMARK OFFICE

BIB DATA SHEET

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

CONFIRMATION NO. 8413

Kazushi Higashi, Osaka, JAPAN;
Shinji Ishitani, Hyogo, JAPAN;

** CONTINUING DATA *+*+essssmiimiinbiohbikins
This application is a 371 of PCT/JP05/17467 09/22/2005

*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd
JAPAN 2004-279049 09/27/2004

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

SERIAL NUMBER FILINgAgI)_rE 371(c) CLASS GROUP ART UNIT ATTORN'\IJE(\)(.DOCKET
11/662,547 03/12/2007 257 2822 2007_0415A
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SUITE 800

WASHINGTON, DC 20006
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35 USC 119(a-d) conditions met b ves N0 | [ Metafter COUNTRY [DRAWINGS [ CLAIMS CLAIMS
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ADDRESS

TITLE

Light-Emitting Device

Semiconductor Light-Emitting Element, Manufacturing Method and Mounting Method of the Same and

|0 Al Fees |
i 10 1.16 Fees (Filing) |
FEES: Authority has been given in Paper

FILING FEE : :
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 11662547 HIGASHI ET AL.
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Roy K Potter 2822
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Issue Classification
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Sheet 1 of 1 . INFORMATION DISCLOSURE STATEMEGT4 A

50 U
SERIAL NO.
NEW

FORM PTO 1449 (modified) ATTY DOCKET NO.

2007_0415A
U.S. DEPARTMENT OF COMMERCE —

PATENT AND TRADEMARK OFFICE

APPLICANT
LIST OF REFERENCES CITED BY APPLICANT(S) Kazushi HIGASHI et al.
(Use several sheets if necessary)
3 FILING DATE GROUP
Date, Submitted to PTO: March 12, 2007 March 12, 2007

U.S. PATENT DOCUMENTS

*EXAMINER DOCUMENT DATE NAME CLASS SUBCLASS FILING DATE IF
INITIAL NUMBER APPROPRIATE

AB

AC

AD

AE

AF

AG

AH

Al

FOREIGN PATENT DOCUMENTS

DOCUMENT DATE COUNTRY CLASS SUBCLASS TRANSLATION

NUMBER YES NO
/RP/ AJ 2000-114595 4/2000 JP Abstract
IRP/ AK 2004-103975 4/2004 JP Abstract
/RP/ AL 2002-151739 5/2002 JP Abstract
/RP/ | AM 2005-136177 5/2005 JP Abstract
IRP/ | AN 11-161197 6/1999 JP Abstract
=i AO 11-354836 12/1999 JP Abstract

OTHER DOCUMENT(S) (Including Author, Title, Date, Pertinent Pages, Etc.)

AP

AQ

examiner _/Rovy Potter/ (03/23/2009) DATE CONSIDERED 03/23/2008

*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 cop)
this form with next communication to applicant.
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Sheet 1 of 1 INFORMATION DISCLOSURE STATEMENT
FORM PTO 1449 (modified) ATTY DOCKET NO. SERIAL NO.
2007 _0415A 11/662,547
U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE
APPLICANT
LIST OF REFERENCES CITED BY APPLICANT(S) Kazushi HIGASHI et al.
(Use several sheets if necessary)
FILING DATE GROUP
Date Submitted to PTO: October 7, 2008 March 12, 2007 2811
U.S. PATENT DOCUMENTS
*EXAMINER DOCUMENT DATE NAME CLASS SUBCLASS FILING DATE IF
INITIAL NUMBER APPROPRIATE
AA
AB
AC
AD
AE
AF
AG
AH
Al
FOREIGN PATENT DOCUMENTS
DOCUMENT DATE COUNTRY CLASS SUBCLASS TRANSLATION
NUMBER YES NO
/RP/’ BA 1529364 9/2004 CN
/’RPI/ BB 2002-43623 212002 JP Abstract
BC
BD
BE

OTHER DOCUMENT(S) (Including Author, Title, Date, Pertinent Pages, Etc.)

CA Chinese Office Action (in English language) issued July 11, 2008.

CB

cC

EXAMINER DATE CONSIDERED

/ 1
1By Potter] (03/22/9000) 03/23/2009

*EXAMINER: Initial if reference considere}j, 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.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of
Kazushi HIGASHI et al. : Mail Stop: PCT
Serial No. 11/662,547 : Attorney Docket No. 2007 _0415A
Filed March 12, 2007

SEMICONDUCTOR LIGHT-EMITTING
ELEMENT, MANUFACTURING METHOD
AND MOUNTING METHOD OF THE
SAME AND LIGHT-EMITTING DEVICE
[Corresponding to PCT/JP2005/017467
Filed September 22, 2005]

INFORMATION DISCLOSURE STATEMENT

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

Sir;

Pursuant to the provisions of 37 CFR 1.56, 1.97 and 1.98, Applicants request
consideration of the references listed on attached form PTO-1449 and any additional information
identified below in paragraph 3. A legible copy of each reference listed on the Form PTO-1449
is enclosed, except a copy is not provided for:

[l each U.S. Patent and U.S. Patent application publication;

[l each reference previously cited in prior parent application Serial No.

la. [X] This Information Disclosure Statement is submitted:

within three months of the filing date (or of entry into the National Stage) of the
above-entitled application, or

before the mailing of a first Office Action on the merits or the mailing of a first Office
Action after the filing of an RCE,

FH 000043 IKEA Supply AG
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Ib.

le.

3.

[1

and thus no certification and/or fee is required.

[1 This Information Disclosure Statement is submitted

after the events of above paragraph 1a and prior to the mailing date of a final Office
Action or a Notice of Allowance or an action which otherwise closes prosecution in the
application, and thus:

(1) [] the certification of paragraph 2 below is provided, or

(2) [] the fee of $180.00 specified in 37 CFR 1.17(p) is enclosed.

[1 This Information Disclosure Statement is submitted:

after the mailing date of a final Office Action or Notice of Allowance or action which
otherwise closes prosecution in the application, and prior to payment of the issue fee, and
thus:

the certification of paragraph 2 below is provided, and

the fee of $180.00 specified in 37 CFR 1.17(p) is enclosed.

It is hereby certified

a. [X] that each item of information contained in this Information Disclosure
Statement 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 the Statement, or

b. [] thatno item of information contained in the Information Disclosure Statement
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, was known to any individual designated in §1.56(c)
more than three months prior to the filing of the Statement.

Consideration of the following list of additional information (including any copending or
abandoned U.S. application, prior uses and/or sales, etc.) is requested.
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4. For each non-English language reference listed on the attached form PTO-1449, reference

is made to:

a. [] afull or partial English language translation submitted herewith,

b. [X] a foreign patent office search report (in the English language) submitted
herewith,
c. [] the concise explanation contained in the specification of the present application at

page,

d. [] the concise explanation set forth in the attached English language abstract,

e. [] the concise explanation set forth below or on a separate sheet attached to the
reference:
5. [1 A foreign patent office search report citing one or more of the references is enclosed.

The Commissioner is authorized to charge any deficiency or to credit any overpayment
associated with this communication to Deposit Account No. 23-0975, with the EXCEPTION of
deficiencies in fees for multiple dependent claims in new applications.

MSH/kjf

Washington, D.C. 20006-1021
Telephone (202) 721-8200
Facsimile (202) 721-8250
October 7, 2008

FH_000045

Respectfully submitted,

Kazushi HIGASHI et al.

/Michael S. Huppert/

By 2008.10.07 13:11:56 -04'00'
Michael S. Huppert
Registration No. 40,268
Attorney for Applicants
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2007 _0415A 11/662,547
U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE
APPLICANT
LIST OF REFERENCES CITED BY APPLICANT(S) Kazushi HIGASHI et al.
(Use several sheets if necessary)
FILING DATE GROUP
Date Submitted to PTO: October 7, 2008 March 12, 2007 2811
U.S. PATENT DOCUMENTS
*EXAMINER DOCUMENT DATE NAME CLASS SUBCLASS FILING DATE IF
INITIAL NUMBER APPROPRIATE
AA
AB
AC
AD
AE
AF
AG
AH
Al
FOREIGN PATENT DOCUMENTS
DOCUMENT DATE COUNTRY CLASS SUBCLASS TRANSLATION
NUMBER YES NO
BA 1529364 9/2004 CN
BB 2002-43623 2/2002 JP Abstract
BC
BD
BE
OTHER DOCUMENT(S) (Including Author, Title, Date, Pertinent Pages, Etc.)
CA Chinese Office Action (in English language) issued July 11, 2008.
CB
cC
EXAMINER DATE CONSIDERED

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. Include copy of
this form with next communication to applicant.
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—E BT E — R htEE, Eo_SHENTEE S
Sl P ERTT 55 S T B AR E M
7. WRFIESR 6 Frid Ry Ti, ﬁﬁﬁ&$,i¢ﬁk%m#%%—

30 BEHREIECIRE.
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10

15

20

8 IFIER 6 FTBMKI oM, FIMEAET, KPR 2 mikiE:d
—HE. BE. A48, BRAE. ShE. FENE. RERE. B,
wHIA. S, BE. BRER. ETRIEER. PC K. S&BLEY
REAERME Pz —.

Ov IMNHESR 1 FrRR T, HASMTEET, E‘#’ﬁkﬁ’t’:ﬂ:#%%*
FHEHB R IRE.

10+ IRLRIZSR | FrR R eTotE, HASEET, HiX LED ERAT
HEFEN— GaP FER. FF(Glass). %A (Sapphire). BRALRE(SIO). . ik
LB (GaAsP). 4L EF(ZnSe). Bi{LEE(ZnS). WER L (ZnSSe) . AHEK
HAERWHEFZ—.

I, WARFER 10 FrRYENTH, HEEETF, HPEER EBER
WEFEAN =50 WaRkEAERNNEPZ —FEFEiEk. |
12 WRAER | FrRBRIETofE, HSTEET, MEFEE —ER, X
EWAYEER —TRHUBBRZRETHNEYME, HhiRE—mRk

R B BRI AMAEET R TER F NS — S, gZ

AR — SR R EET S — R TER s

it =2F" 9

13 WAFIER 12 FFRRENTTH, HASMEET, KPS Ewsm i
W EE — R TR AT LS E.

14, WAFIER 13 FFAREIeToM, HAHMEET, P St ERNE

A HEER-ENRYR. B RERASRNNE P RN A

L ORmBE,

25

30

15« WACFIEESK 12 FrRRIeTot:, HAFEAT, Hoh Ty Mg
W HE — AR TR L o A B .

16, WAFER 12 FFRMRN TN, HSEET, HPiERETHE
H—HER. . BALE. BLRE. SIS, FHENE. REME.
B &NIA. S8, BALTH. mEIR. ENRISREIR. PC K. S4B L
EYREEAERNMEFL—.

17, BRFIESR 12 Frd R Ie o, HISEET, X REYMNEET
WA, BREMBHEFS —&51,
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18, WAUHESR 12 FERMIR Lo, HASEAET, HPREWNEKRE
R HRE—RLE.
19, MBCRIESR 1 FrRIRETHE, HASEET, HPixs—mE b
- RAHFRTHE—mRH AL E. -
5 20, WACHER 19 FiRKR T, HASERTF, HP g —EHmmig
AREED—EMER, ME—MEFERTEE—RTFEEEENER
- ERART S %S — Rk k. | |
21, WRFIER 20 Frid RN, HASELET, HPixg— Ef
 BRERTEEN SR, LR, R, BR. ER. B8, XFBR
10 HAARWHFZ—. |
22, WRAER | FTRENATTE, HESEET, KPiXE—RRRs
CRREEATESEASE _HHNEFEENEEEMAE, BSRs—2
H SR RCTIRE KA R B .
23, WARFER 1| FIRIRATH, BSEET, Hhixg—E My
15 ERFRRTZEEMEENRL BTRFE—MHENBI &R, 55—
FEEAER U4 PO AR P R — R B R R — I e AR
24, WRCFIER 23 FrRiR A TTM, HASEAEAT, HPZs— &
FEAR R b —FR O BB AR
25, WACFIESK 23 PRk R TTHE, HASEAT, HbhZREmE B
20 EUERE—S-EMINE BETRES MBS ERE, WX
| % P U T B R F 5 AR P R 55 AR L4 LR
TR R G KR R T ﬁﬁﬁ&%,ﬁzgﬁﬁ%
‘@ﬁﬁz
— LED Ei#K;
25 —E&EE AFEE—E—HRER— %_Mﬂa,ﬁ¢% kLR
RIERTZ LED R XH, E-MEEEERTZE—MHE LS
B, E—HMHESE_MEEZ AN EREEE —RLK;
—HE TR, ERT RS SMEENRS LRE:
—#—aifk, BRTEE MRS ERE;
30 ELb—IEMNE, SRTES-RBRAESME, 9T
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REEMHERS—HEERS 4R, BEEMNBAREES—T
58— MR RS AR, &

EL—REME, RTZS—BB5E_hEY e, FTRFE—
PHEHE R S — R B TR |
27, WRFIER 26 Frd iR LTk, E%&E?,i¢ﬁ%— B4R
58 B UK FAE .

28, WRAESR 26 FrRIIRHTTH, HIFEAET, EPiEE—

ESE—aR2 AMTEEEE —SHEME. KISSmE. RIER

HASRMEFZ—.

20, WAFIER 26 FrRMRNTOMH, HIHMEET, MTEEE —%
R, K EREHUNEE —B— -RHRERE-SHE, HEE—S8ET
EHE—H— RN SRS —RiRREEE, E-SEENTEE—
5Bl R SR T R e .

30, WACRIESR 20 ORI R T, HISEAT, PR A7
WED M. B, BLE. BRI, S48, REME. RERE.
WS, &RIA. S4b8E. BEULEE. BER. ERIRER. PC R, 548
%%%&ﬁﬁ%ﬁm§¢z~o -

« BRFIER 29 FTAMIEITN, REEET, HPEgh  oH
%jj——EBEE% R '
32, WHCFIER 26 FrRRR T, HAGEET, WaEET— K,
R A S RE WAL ERZRCE AN EME, HR s — R
M — S SR AMENERET —BTER FHE—Sasy, &
CEEUMERE SR ATEANEETE —RTFER NS S HhE
%

33, WHRFESR 26 FrANRATH, HEEET, HPiZEMR M8
RAHEH— R, KER, IR, B, £, 58, LFBRES
HRHEBPZ—,

34, WRFER 26 FTRAKRETH, HEMEET, EPZRE  ME
NETRE—FEEE.

35, WARFIER 26 FTRMRTH, HEEET, HhxsE— 8if
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RECRBEETNESENE MEELEE, B4 HE—AESEER
JThRERI RFTRIRL.
36, WIRUHIER 26 FRRMI RO, HASTAET, HbhEE— M
ESs_wmRr ANTHERET —BHERE. RESME. REER
5 HASRmEFZ—.
- 37, WAHIESKR 26 iR RAITTHE, ﬁ%&iﬁ‘, Hi% LED &
R T IEFEN — GaP EAR . T (Glass). ¥ A (Sapphire). E)’éﬂGE(SiC)
- BERR ALK (GaAsP). TH{LEE(ZnSe)- ﬁ*ﬁﬂs%%(ZnS) W 4L £F (ZnSSe)
EREHAESRWETZ—.
10 38, WAUFIER 37 FERRN M, HISEET, HbixEs E%
AN =50 MRRIAARMIF Z R BT R
39. WACFIZER 26 FRRRIRETOH, FUMEZET, HPEaE il Rn
BT ZE—MRENAL, BTRFE—MRENHRSER, EHME
 AEREZEMEE. -
15 40, WACRIEESR 39 FRRMIRIGTEA, HASMEET, EPimmaieEn
— R B % . |
41, MACFIZESR 39 FTRIIRNTM, HAFEET, RPFREMHESR
ANATRE—REREE, ZEREETHRE —F S MU, 3
- TREBESHHENS ERE, TS RRUTERT S E
20 PIESETHORLRRIAALI S LR
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| ATHRE RGIER RS R T

5 AR
EERRERT—FRAETE, A —RHTEEEEARSLS
R E R RFAF W R T

TREAR
10 B "IREQLED; Light-Emitting Diode) i FE & &EHarK. 4

b RREBAE BRELS. RNEER. TENRBEERANISER
R, ERBSENE TR TEER. SESST. KEET.
ERBER. BiRBE. HREFEEH L.
HRRTMH, FIIFEREREIRE, WE 1A REB 1 (B) iR,
15 HENSTH 10 TERE—LEDER 11 HEFRREE—S—HEE 131
E—SB_MHE 135 FAATMRNERE 13, BEE—HBE 131 5%
ZHHE 135 ZEUBREBRE —EE XN RN PN 1H 133, Tk
TAERIEFIRFED PN FHE 133, Hit, BDABRESE-HEE 136
K#ERIr PN FHH 137, EEBSBERKEEDN HI(MR FTEXEAR R
20 KENH2), BERSE—HBE 131 LREWFLRE, ME 8K 17
B AR TZRENE MR 131 $9RE. X, HTikTAESRY
WS, BREFMKMNE-MEBE 135 XERT—EHERE
(TCL)19, BTEMREME 19 ELRE BEE—F 815, E—HK17
SR AR 15 MR —FELE PN S 133 K-S Bk, EkbeETE
25 THESIEIFHFE L.
B, WATFEERETMH 10 WS H PN SE 133 U E RS
IR L1, BETERFERT THIGRA:
1. PN 511 133 BRI IEE B e L1 B E RO E_EBR 15
PTRELFS B, MEXTHERBREETTME 10 M LBERERE.
30 2. ATHE—HBIR 17 WRETWLABKRIES PN FEH 137, HXTHEHR
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B RGEARE HI, BB ERELEE.
| 3. ATHE—HIE 17 HEREMLABBRELSE_HEE 135, &R
FE—HiR 17 EE_HE 15 AER—KFEEE, mbBREEEs1EL
By PR
5 4. BTH4 PN ST 137 B#BER, X RERRIERZ IS
E, MITHERBEZFEPERNMXEEEA, EILmEETa4rER
Far, BAARERTHEIIERETH. |
Ak, WHRRBRHE—FERRTE, WE 2 BFin, BA—&
- BEETHREFlip Chip LED), BEBRLTRE 20 TERFEINKTEH
10 BERFETAHQO)TLEE, F—81k 17 RE_EIK 150 BoAEHR—F
— BB MBI ER)279 RE_SRONER 259 ME—&RT—EK 29 £
RIS — PEREREE 297 KRB SRR 205 BIEER. WL, F—FBK
B 297, E—8B MR 279, B—HIk 17 REZBE 150, F-8HEN
Bk 259, E- S HLREE 295 BIT R — R RS, HRMAPNSFE 133 T
15 {EER¥, W PN FH 133 Fir-AR S ERaGotdE L2 BIR £/ LED £k 11
RS HE, SEAEETER 150 FriakE BRi, Fhlkhu%%ﬁztﬂ
NBERRE.
X, BEZ@EE 150 T:ﬁﬁ%ﬂ’ﬁfifﬁﬁ%ﬂ@@%ﬁﬂﬁ?ﬂﬁﬁ BRE7E
ZRE 13 5ERR 150 ZREF—RBE 155, MItETRE PN F i
20 133 B4 EFERFEAECHORASESIZEEHRHEAE, DRI —RH
X L4,
B, FHAERREEZRETURBRENR T HEE, BHE
%ﬁ?ﬁmﬁiﬁﬂi&ﬁ
. ATE—BER 17 WRELRUVABERES PN ﬂﬁ(m) FEXT
25 Hh%%ﬁk%f?%tﬁm%ﬁﬁ%ﬁﬁ |
2. HTE—HIR 17 WRETRLABRBIE -MEEA36), &
FREE— AR 17 REZBIR 150 DEF—KFLLE, HXTHEIELHI1E
R,
3. BTHR4r PN FE(37)H#BR, AXERIerER RS Z 25
30 &, MUIERBEZETEENRELEEA, MEERRLTHRER
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&, HAFRRERTFRIIRRIETT ;.
4. B—mR 17 REZHE 15 REA—KPLE, MYELE—Shm
MRk 279 SE T SH M 259 BRI NMURAER, FER SV i B
.
5 5. ﬁmkﬁmﬁﬁgﬁﬁm&%ﬁﬁ@&* TREEA R VR,
L RIER RS E R
RKEANRE
Sy, WA —F R BRI T, AMUT AR S IE
TR, UREELSHEERRAERE, H, SR RE_aE
10 XA ARETFRA—ACPRE, WHANTRENHE KEAFRAHE
BIE .
xﬁ%ngam,E%&&—ﬁﬁ%gkﬁwﬁzﬁmﬁ%m#
AT RO v b3 B P R TC BT IS BB A A A5
ERUWREE K, ZETRE—F TR R RIRM RN T,
15 AXEREE-MHEER PN RENBRER, SHUERRBERGE
FXRE RS HNE.
EEFHN— B, ETRE—FIRERIIER KRN R THE,
R EE BT ATFR—AKEME, TWEHTE S ERHT.
ERFNN—E K, EFRE—FATRRRI AR R TE,
20 EEBANERORGERRR, FUTHEREERICTHNER S,
IRETE R T RT3 BT
Kk ERER, B, EXRVN—HETHEG R, XEERER
BFEE: —FTREEEEEARBNRTE, REIEMERAES.
. —LED ##f; —E&E, AFE—S—HHER—E-HHE, EPE
25 —MEERBRT LED EK LERH, B-MMEERRTE—MEEL
FRH, B—HHESE-MHEZANERERE— PN RE: Eb—
E—EHINE, TEFE-MEE, FEMEE RSN,
B EHMNEARKFEE RS ER —S—EHEiR, e —E
R AT SRR EMS S MR RS, —E—aik F
30 F—RERMEEMERTE-MBEENHS LEE, BT58—EMS
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REBMERE: KR8 T8%K BRTE_MHEENEHS LRE.

MESEE

A1 (A): B¥ATFERRETANLERER,

B 1 (B): B¥FEPHERCTNEMRLE;

B2 B%AERRIITENHERER, .

B3 (A): BER\RATAH—RELHGINMERER:
B3 (B): BRERVME 3 (A FURSSHESI MR
CE4 (A): ERRIERITAX NS REE,

B4 (B): BEEHIME4 (A) il iaEmnE,;
5 (A): RARERNTM X —EHEBIREREE,

K5 (B): RERHWE S (A) FraSlflftEsmaE,

B 6: RARFENAETERRNTHENHERER, .

B 7 (A): BARX—SCHEG S REE;

7 (B): BEEBEMET (A) Firscis i,

B8 (A): RARIEN—LHB HHEREE,

B8 (B): RAREME SR (A) FrnscHifl i mmm;

B9 (A): RARAXN —LHEHNEEEE;

B9 (B): BERHEWEI (A) FrntHt] s ioE;

B 10 (A): BAEREX—EHBIHERER,

10 (B): BAERHWE 10 (A) FrRLMImMERNE, &

B 11 BRI EETE .

BARLHET =
Bk, E2MEE 3 (A) BB 3 (B), %ﬁ%ﬂ%iﬁﬂﬁﬁiﬁ‘ﬁmﬁ——ﬁ
LRGSR E R HRE: mBFR, ARBRETH 30 TER
#ZE—LEDEIR 3 LKFRRE —H— 5B E 3B E—8 M E 335
FrA&TIRNERE 33, $—HKE 331 BRT LED #& 31 LXRE/E,
BTELREREREMEE?3S BAESE—HEEB S5E - HEE335
ZE BRERE — PN FEHBRENRX 333, Ay —FEE K%

‘ 0 v
FH_000056 IKEA Supply AG

Exhibit 1002 Page 56 of 361



200310101051. 5 W o8 H HE5/10|

B THRMBEE S HEXNE L MBREEDS—AITREE MEE 335

KB E—EE 331 HE—EMVHE 371, HTE5—EHME 371 k=

HRFE—ER 37 MRAE LSS — EESEENNERER 377 &

REMWREE 379, ELHEEEE 377 A RE—EE S HEMNE —iF

5 {HERHR 375, B—EMEE 375 TE—RTREREE 379 L RENE

—HRR 37 AEEE, MWHE—BIR 37 WESERELTRERSEE 379

WEBEMME. X, ITIETARRTHSSH, EREMKKNE=

- MERE 335 FERE —REEAEREHEME(TCL)39, BTiEHEm
- E 39 FRERE S HE 35,

10 BT, ZXRAAFHAEIEHME 371 RE—EMHEBEE 375 TEE
—HR 37 MESHRKXPFEHEE—HEE 331, AFEEEHNEREEY
WEB R KERNE 4 EE136)5 PN RE(137). FiBl, £—Hig 37
EERTEMEE 335 ¥4 LRENBEERTE, ME5E-HK 35
BEEEMSRARNAKEALE, SERE—RRANEE —BRA15)HMN

15 B FRBEREBAARFE, HIEHERTE L6 4E '

FIHEAT « | |

BE, HSHEE 4 (A) KB 4 (B), BHXKREN—LHRH KRS
BEEAEMNE; mEfR, EEERETE LRSS NIERES
SIZIEAHEYE, Bk, EFEE—BE 370, F2EE 350 BIX

20 ERTABNMEZTHE MHE 335 W LERE, HoMNa—RERRR
RIACThEERIF AT HIAL. HP, FBF—mik 370 5 _HEERE 335 ZHik
F—REREE 379, B —B#% 370 WME—Ematk 375 M58
—MBELE 331 B —ERHEERR. X, F—EMELL 375, F—EHM
FE 371 RMMEREE 377 U ELBERSEMLWEESESATE

25 HREE 379 SMIE, RA4RBRIITEBRRIITHUERBRANTE.
ERFRAFWN. SATEIERETEWER. o

X, HBTE—8BK 370 RE_H1IR 350 BEFREHITIR, BEiL, PN
FEFAARNERGRAZESE —HBE 370 BREZEE 350 HRALL

BR—REDLE L4, MBS EEBPHEFT M. X, HTik PN AM|

30 HWEAREAENRY R, EHAES-MEER 335 N ERERATEE &

11

FH_000057 IKEA Supply AG
' Exhibit 1002 Page 57 of 361



200310101051. 5 # OB B FEe/10m

AR E(TCL)E R iBE:A 2 355, IR FEREBRTESE—HE 370
 EEEMBMERNPNFE, BAUFETEELS. |
iR, EBREBEARE 355 IFAT A —BE RICTHEEMIM RFTEIRE, RER
HEAN-RAE, RAETE PN AEF~ENEERERS, UERh—
5 REEL4.
R,%§%E5(A%&ESCB,%%$&%X“§%ﬂ%%ﬁﬁ
EERHERE: WEFR EEEEER 3 (A FIREHHRE s8R
352 BAMEETHE_MEE 335 (AR LRE, MRAHSMCEMNER
HREMEE 379, BAEXRERER 379 NERUEAARRRES—E
10 {BMFE 371, MAERREE 377 RE—IEME 375, fulk, PN REFAE
LR TEERE T SRS iR 352 MRSEATSS I EERKH
FHE, BB — RS Ld.
54, EEHAE 6, RASRAN —LHEAINMEREE,; WEHR
. FEHSRHBIT, HEERW EREHERNRIETHE@)TUBE,
15 BEE—HBE 370 TELRSE -SRIk 479 TE R F—EIR 49 e
— KK 497 BEEE, X, FHEIK 350 UEHBE-SHMR 459
TS — R TRER 49 LS SRR 405 Mk, Mk, EIETRRN
— B8 % Rt AR (FlipChipU0). "
B4R, HE—SHNR 479 RE-ZSHMER 459 BT H—EH S8
20 HHERREHER. 9ER. SERYRRENSEWRITHR, TER 49
MR N — MR WA, RIS, BbRE. S8, FERE. RE
WAE. MBEE. &RIA. SALS. EALE. RBEHR. EDRIREEIR. PC AREL
H&BILEY.
BT, ZEHHENTTH 50 BEIECEMERAK PR S —EK 370
25 KE_—®K 350, Hik, HEEHMELIBENE —SBIR 479 &5
Zed Mk 459 MAENREHRANMERE, WA 7 E e
BT, XAEAE—FROR 479 REZS BN 459 FIAER SRR
HE, MABRTRERNLTH 50 MAHREL, 5 DABRE TART
R
30 WE, BTFEXTH 50 MENRKXE PN FH 333 #%@B@Kﬁcﬁﬁﬂf

12
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15

20

25

30

AR, Bt BT S5%EESRE RS HE — S U s
SV L2 BR ST L4 4h, ORI — S T IR L3, TN UARS
MERICIERE, INTTH 0 R0 KRG fo 0, ToARR MR —
AEN TR BRI BMERE R TIRE, TR AT

(R . |
BEE, BWSHEE 7 (A BB 7 (B), B NARE X —LHEHN

HEREERALE, MEFR, EEIHEPR, TERERNTHE 6

RIS M RE 335 R B —HiE 57 MR BN RE — T B S M
& 335 REAE—FEE 331 BIREME 576, BB 576 X ATk
BRH —WHMASKMOEEE 577, UEAR LREHGOLEEE
B 377 RREREER 379. EREME 576 W—LRERE—2—E
R 571 RE—EMEWE 575, MHE—ERBEE 575 T58@F8E—
HELE 335 A RMERIE — B 57 R iEE.

LG, AT TERBETHSSME, EHES MR 335
W RE A RE —EPEMAE(TCL)RKBEME 39, BT SHEME
(TCL)ERBRIBHEMZ 39 FHRAE R ZE —BEK 35. X, FBEME 576
ARTETMEE 335 MESME, MEERBME 576 HNLRESE
—riR 57, ME—HEE 57 HBSINETERREEL—TREFE M
FHE 335 RESEHRE 331 TR ST8 EESEM R
579, BTt TIERRIMENS. BTFTEREESF, TEERA
FRESIIE 576 LIMEASE—miR 57 58 ik 35 MEMNER, Hik, £

— iR 57 ST mAR 35 BT RETEMEER 335 WS LEE, B

FR—KPFRE, MEHTEERERENFET.

MR, FEMERR 578 RESEMELE 579 EWRES— SR,
K&K, R, B, EE. B, LFEREEE5RBR, FlnEk
SCHEGIR, B IEfREEAR 578 A—AURAERE, TE=IEMELR 579 UK

—BEE ML ERER.

HIb, 1%‘*0@@ 8 (A) kK 8 (B), %ﬁ%ﬂ%ﬂiﬁfﬁl“%ﬁﬁﬁﬂﬁ
MEREERMAERIE; mBR, EFERE¥ FRTHEINE—S
% 570, HEEE 350 UAERGTRNERTE-MEE 335 B LERT.
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K, BB 570 TEHE—EFEE 575 TSE—HEE 331 B
—EMEEXR. X, B—IEMBR 575, B MR 578 BE
SRR 579 TUESSARSSR/LAERSRSHG TS HEE
335 B—Mih, HS5E—=Bik 570 sk

5 LR, EHE R 570, SR 350 MREME. RES M
BLE 335 588k 350 ZAFBRENRNE. iSRS 0
J= 355, FRERH PN FEFAERIEECE T RES, PRI —REHE
¥ L4, MERTFRIEZERRT.

X, ESEE 9 (A) RKE 9 (B), BB %E—HisHH

10 BEEEERGENLE WEFR, EREHHT, RIEREERE

W T =50(A1GaA) BRIUTE (A1GalnP) RIETTAE. —2% BEEIR
89, Blinf{hEK(GaAs)ER LEKE—FERE 83. HEF, Z&HE 83 @
EEN-—ZTRETHLEDIFR. X, FTEZHRE 835 I ELRER
RAE—BNRER 81, BN GaP B4R, HH(Glass). 1 =75 (Sapphire). B
15 fLEE(SIC). BEm{LER(GaAsP). MILEE(ZnSe). FRALFE(ZnS). WERILEE
(ZnSSe)TATE, HRAFE ST HIFHT Gaas EHAR 89 F LI Ekk.
BE, TE—MHE 83 REOHERE U ETE—MEE 831 &%
S8 HHEHE 835 MIRRESUNE 576 RS —FEENIE 571, WOREESMIE 576
ANEEREETEEREE —BEE 577, BFE—REMME 571 ANFEE
20 WHEEEMRBEIRST5, HFAUERTE—HMEE 831 MoREHE —HIK
570 FMEIER. AR 350 UREEREM 576 MR TH—HEE 8311
HeHMaRE, HE5FE—HIK 570 Bl—SBiEE.

B4, HZHE 10 (A) RE 10 (B), BHyHANERANX —LHiF
| HIAE AR E B R AEME; mEFR, TSR, FReERLTH
25 90 FIASEEMEF - RFE_MEIE 335 EESE—WHEE 331 WE=

EREEEFRE —EMRMNE7, BEE-MEE 335 W EREAERE
—RERERRANRNEREME. KBEMERRXEE 77, BTX
W 77T REZMHEE 335 BURE—REE 677, EREE 677 HE
MAUEERE —FE MMM 651, BUFSE_HK 65 THEHERLHB R
30 B 77 MEEEBETEMRE 335. &S MR 335 MELERE

FH_000060 | 4 IKEA Supply AG
Exhibit 1002 Page 60 of 361



200310101051. 5 % B B FE9/10|

MREE 677 TTRE—F MBI 674, ST 674 T i ik
THE—BE 67, WA TEERITSE. BEEAIERRS.
KEEE— B 67 55 Bk 65 M FR—KFEABEHEH.

B, BMEE 335 BUAAUEED—A AR S MU

5 R 678 MIRAFRRIE—FFMEBER 674, S NEIUEM LG 678 MEE
H—REEK 676 S5 HE—mk 67 fEEgE, -

e, BEHEE 11, RAXEUX —SHEANHEREE, wEH
7> KT, TEREIRELTTE 40mE 4 (A) FmBERT
—ZAR Ol B R — B Y 9017 iy, FA—BENE 94 SiEE 99 T

10 FLEE.
RIETTH 40 BIE—mAR 370 AT B — % —SBEIL 977 M5 —®B Tix
FEIR 01 LB —F LR 979 BER. FIE, Sk 350 MEH—
BSHS5|4k 957 MEETEER ol B—MAKE -5 BB 059 HthiE
. RS —SR%E 079, £ SmIL 977, B—EiR 370 BRE
15 1% 350, E_SETIL 957, E SRR 959 MW RIETTME 40 1 PN
FEIEA, UFEETEBRS T L2, L3, TEmBEysEN TS HE—
BBiE 370. BBk 350 MREENEAMSSIEERBEF T, U&
A—RETNIR L4, AR ERHERVRSGRAER AT BB RT,
BAT 2 ISR R TR E U B RAIB R R R EH RS
20 HBER, BULETELEITR R K MR R A P A |
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(22)Date of filing : 27.07.2000 (72)Inventor : TAMEMOTO HIROAKI

(54) OPTICAL SEMICONDUCTOR ELEMENT AND ITS MANUFACTURING METHOD
(57 Abstract:
PROBLEM TO BE SOLVED: To provide an optical semiconductor element
including a light emitting element for converting electricity into light being

" radiated and a light receiving element for converting received incident light into
electricity, and its manufacturing method in which short circuit and current
leakage are prevented, inclination of an optical semiconductor chip against a
basic material is prevented, and bonding strength is enhanced.
SOLUTION: An optical semiconductor element comprising a pair of first and
second electrodes provided on a semiconductor, and an insulating protective
film covering the pair of electrodes except at least a part thereof is provided
with a third electrode which is connected electrically with the first and/or
second electrode, is larger than the opening of the insulating protective film on
the first and/or second electrode, and is disposed through a space to the side
face of the insulating protective film.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov’

FILING or 371(0)

| APPLICATION NUMBER DATE GRP ART UNIT | FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
11/662,547 03/12/2007 2811 1100 2007_0415A 13 4
CONFIRMATION NO. 8413
52349 FILING RECEIPT

WENDEROTH, LIND & PONACK L.L.P.
2033 K. STREET, NW

SUITE 800

WASHINGTON, DC20006

Date Mailed: 08/08/2007
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 write to the Office of Initial Patent
Examination's Filing Receipt Corrections. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please
submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO
processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections

Applicant(s)
Kazushi Higashi, Osaka, JAPAN;
Shinji Ishitani, Hyogo, JAPAN;

Power of Attorney: The patent practitioners associated with Customer Number 52349
Domestic Priority data as claimed by applicant
This application is a 371 of PCT/JP05/17467 09/22/2005
Foreign Applications
JAPAN 2004-279049 09/27/2004

If Required, Foreign Filing License Granted: 08/04/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
US11/662,547

Projected Publication Date: 11/15/2007
Non-Publication Request: No
Early Publication Request: No

Title
Semiconductor Light-Emitting Element, Manufacturing Method and Mounting Method of
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the Same and Light-Emitting Device
Preliminary Class
257

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application
generally has the same effect as a regular national patent application in each PCT-member country. The
PCT process simplifies the filing of patent applications on the same invention in member countries, but
does not result in a grant of "an international patent” and does not eliminate the need of applicants to file
additional documents and fees in countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must
make an application for patent in that country in accordance with its particular laws. Since the laws of many
countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidance from specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the
USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S.
patent application serves as a request for a foreign filing license. The application's filing receipt contains
further information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically,
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at
800-786-9199, or it can be viewed on the USPTO website at
http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http:/www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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.
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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).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
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| U.S. APPLICATION NUMBER NO. | FIRST NAMED APPLICANT ] ATTY. DOCKET NO. |
11/662,547 Kazushi Higashi 2007_0415A ‘
[ INTERNATIONAL APPLICATION NO. ]
PCT/JP05/17467
WENDEROTH, LING & PONACK L L P. [ arumeome ] erouryoare |
2033 K STREET. NW » 09/22/2005 09/27/2004
SUITE 800 B
WASHINGTON, DC 20006 CONFIRMATION NO. 8413

371 ACCEPTANCE LETTER
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*0C000000025207291*

Date Mailed: 08/08/2007

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a
Designated / Elected Office (37 CFR 1.495), has determined that the above identified international application has
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United
States Patent and Trademark Office.

The United States Application Number assigned to the application is shown above and the relevant dates are:

03/12/2007 03/12/2007
DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), (c)(2) and  DATE OF COMPLETION OF ALL 35 U.S.C. 371
(c)(4) REQUIREMENTS REQUIREMENTS

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C.
371 (c)(1), (c){2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN
ABOVE. The filing date of the above identified application is the international filing date of the international
application (Article 11(3) and 35 U.S.C. 363). Once the Filing Receipt has been received, send all
correspondence to the Group Art Unit designated thereon.

The following items have been received:

Copy of the International Application filed on 03/12/2007
Copy of the International Search Report filed on 03/12/2007
Copy of IPE Report filed on 03/12/2007 }

Copy of Annexes to the IPER filed on 03/12/2007
Preliminary Amendments filed on 03/12/2007
Information Disclosure Statements filed on 03/12/2007
Oath or Declaration filed on 03/12/2007

Request for Immediate Examination filed on 03/12/2007
U.S. Basic National Fees filed on 03/12/2007

Priority Documents filed on 03/12/2007

Specification filed on 03/12/2007
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Page 2 of 2

¢ Claims filed on 03/12/2007
e Abstracts filed on 03/12/2007
e Drawings filed on 03/12/2007

The following defects have been observed:

e Annexes have not been entered because English Translation missing sent in 5/3/07.

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5)

PATRICIA A BOOKER
Telephone: (703) 308-9140 EXT 204

PART 3 - OFFICE COPY

FORM PCT/DO/EQ/903 (371 Acceptance Notice)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)
Applicant’s or agent’s file reference FOR FURTHER ACTION See itermn 4 below
666189
Internaticnal application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/JP2005/01746G7 22 September 2005 (22.09.2005) 27 September 2004 (27.09.2004)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.

1.  This international preliminary report on patentability (Chapter I} is issued by the International Bureau on behalf of the
Intemational Searching Authority under Rule 44 bis.1(a).
2. This REPORT consists of a total of 6 sheets, including this cover sheet.

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a reference
to the international preliminary report on patentability (Chapter I) instead.

3.  This report contains indications relating to the following items:

Box No. 1 Basis of the report
Box No. Il Priority
Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial

applicability
Box No. IV Tack of unity of invention

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

XOO XO 00K

Box No. VI Certain documents cited
Box No. VII Certain defects in the international application
Box No. VIII Certain observations on the intcrational application

4.  The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1 bul
not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority
date (Rule 44bis .2).

Date of issuance of this report
27 March 2007 (27.03.2007)

Authorized officer

The International Bureau of WIPQO

34, chemin des Colombettes .
1211 Geneva 20, Switzerland Masashi Honda

Facsimile No. +41 22 338 82 70 e-mail: ptO8.pct@wipo.int
Form PCT/IB/373 (January 2004)
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s tarviagooty DO/ EO WORKSHEET
o atnaa Boo , Patent Application Specialist/ National Stage Diyisio
U.S. Appl. No. l{ Q@_ZW : International Appl. No. PCT/ %dﬂg//%/

Application filed by :  (J 20 months [ 30 months

WIPO PUBLICATION INFORMATION :
Publication No.: wozoé /ﬂ% }/ Publication Language : QO English G German Q Japanese [} Chinese O Koreap

O French Q Spanish O Russian O Other :
PUDlicaﬁon ate : & 20¢ Not Published tQus. only designated QEp request Published : P request

INTERNATIONAL APPLICATION PAPERS IN THE APPLICATION FILE :

Intefnational Application (RECORD cory) O pcTassoe

rticle 19 Amendments W PCT/RO/101
PCT/IPEA/409 IPER : Qe Qs Qs O au : T/ISA/210 - Search Report: Qep Qp O s Qau

Qus Qrr Qov Oes Qru Qar Qxr a__ FR. Ocy Qs Qru Qar Qkr QO Qwrone
D nexes to 409

rch Report References
PCT/ISA/237: Qrr Qo Qs O au Priority Document (s) No. _ /
Qus Qr Qcov Qes Qru Qar Oxr a_ QanN

Q pcTaPEA/09 or PCT/ISA/237 was NOT AVAILABLE at the time Q yfiority Document was NOT AVAILABLE at the time of paralegal review
of paralegal review

- Other : /4207'4 150%// 373

m/ RECEIPTS FROM THE APPLICAN other than checked above) :
ltl/sic National Fee (or authigs 1 relfninary Amendment(s) Filed on :

same as 371 request date 2. 3.

Desgcription

Drawing Figure(s) - (# of drwgs. l 2 ) Assignment Document (forwarded (o Assignment Branch)

d
O 1 anslation of Article 19 Amendments a Assignee Statement Under 37 CFR 3.73(b)
entered U not entered : U Assignee PG Publication Notice
O not a page for page substitution
(|
Q

Information Disclosure Statement(s) Filed on :
1. O same as 371 request date 2. 3.

Q1 zeplaced by Article 34 Amendment

Annexes to 409

Q entered ot extered :
0 Aot a page for page substitution
no translation QO other:

Verflied Small Status Statement

Oath/ Declaration (executed)

d Application Data Sheet ) D Oath/ Declaration o unsigned Q2 no citizenship O other
O Power of Attorney O A Diskegte Q quepce [Astinf-
a - Change of Address ' Other : ,
J | I B
NOTES : O LA used as Specification O Other : ~~

Date Acceptable Oath/ Declaration Received /

35 U.S.C. 371 - Receipt of Request (PTO-1390)W ; ! 1 ’W/O%

Date of Completion of requirements under 35 U.S.C. 371

Date of Completion of DO/ EO 903 - Notification of Acceptance

Date of Comptetion of DO/ EQ 905 - Notification of Missing Requirements

Date of Comptetion of DO/ EO 909 - Notification of Abandonment

Date of Completion of DO/ EO 916 - Notification of Defective Response

Date of Completion of DO/ EQ 922 - Notification to Comply w/ Requirements for Patent
Applications Containing Nucleotide and/or Amino Acid Sequence Disclosures ) N 1 A
Date of Completion of DO/ EO 923 INEA-SUppTy 733
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Patricia BooRer

Application or Docket Number

PATENT APPLICATION FEE DETERMINATION RECORD

Effective December 8, 2004 //_ G@z $Y7

CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN
TYPE D OR SMALL ENTITY
(Column 1) {Column 2)
U.S. NATIONAL STAGE FEES ' RATE FEE RATE FEE
BASIC FEE BASIC FEE OR |Basic Fee w
EXAMINATION FEE : EXAM. FEE exam ree 7247
) )
SEARCH FEE ’ SEARCH FEE SEARCH FEE 9&@
FEE FOR EXTRA SPEC. PGS. minus 100 = /50 = X$125= X $250=
TOTAL CHARGEABLE CLAIMS [3 minus 20 =], X $25= OR| X$50=
INDEPENDENT CLAIMS Lf minus 3 =[,. 1 , X $100 = OR| X $200= ZQ )
MULTIPLE DEPENDENT CLAIM PRESENT [] +$180 = OR| +$360=
* If the difference in column 1 is less than zero, enter "0" in column 2 - TOTAL OR TOTAL 1/0 )
CLAIMS AS AMENDED - PART II "OTHER THAN
(Column 1) e - (Golumn2) < (Golumn 3) SMALL ENTITY OR . SMALL ENTITY
" CLAIMS HIGHEST ADDI- ‘ ADDI-
REMAINING NUMBER PRESENT
< Pt PREVIOUSLY vty RATE | TIONAL RATE TIONAL
= AMENDMENT PAID FOR FEE FEE
z :
g Total * Minus ox = X$25= OR] X$60=
=
2 |independent |* Minus el = X $ 100 = OR} X $200 =
<
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM [] +$180 = OR| +$360=
TOTAL ADDIT. TOTAL ADDIT.
FFF OR FFF
(Column 1) (Column 2) (Column 3)
CLAIMS TGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
o AFTER PREVIOUSLY EXTRA RATE | TIONAL RATE | TIONAL
E AMENDMENT PAID FOR FEE FEE
w i
g Total * Minus ** = X$25= OR] X$50=
z -
g Independent |* Minus = X $100 = OR| X $200=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM ] +$180 = OR| +$360=
TOTAL ADDIT. TOTAL ADDIT.
FFF OR FFF

If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
If the "Highest Number Previously Paid For" IN THIS SPACE is less than '20°, enter "20",
*** if the "Highest Number Previously Paid For" IN THIS SPAGE s 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.

LE g

FORM PTO-875 (Rev. 02r2005) Patent and Trademark Office - U.S. DEPARTMENT OF COMMERCE
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) MULTIPLE DEPENDENT CLAIM SERIAL No. FILING DATE
N .
FEE CALCULATION SHEET i 0L 28Y7
(FOR USE WITH FORM PTO-875) APPLICANT(S)
CLAIMS .
AFTER AFTER N
AS FILED 1" AMENDMENT 2™ AMENDMENT AS FI_LED XS AMF;:;&ENT zﬂfggﬁm
IND. | DEP. | IND. | DEP. § IND. | DEP. IND. | DEP. § IND. | DEP. | IND. | DEP.
1 ' / 51
2 / 52
3 53
4 54
S 55
6 56
7 57
8 , l 58
9 L, 59
10 ! 60
11 61
12 62
13 63
14 64
15 65
16 66
17 67
18 68
19 69
20 70
21 71
22 72
23 73
24 74
25 75
26 76
27 77
28 78
29 79
30 80
31 81
32 82
33 83
34 84
35 85
36 86
37 87
38 88
39 89
40 90
41 91
42 92
43 93
44 94
45 95
46 96
47 97
48 98
49 99
50 . 100
roraL ovD $| 4|8 3
[TOTAL DEP « ‘ ‘ TOTAL DEP.
TOTAL TOTAL
CLAIMS / CLAIMS
U.S. DEPARTMENT of COMMERCE
PTO - 1360 (REV, 11/04) Patent and Trademark Office
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Kazushi HIGASHI et al. : Mail Stop: PCT
Serial No. 11/662,547 . Attorney Docket No. 2007 _0415A

Filed March 12, 2007

lTHE COMMISSIONER 1S A

SEMICONDUCTOR LIGHT-EMITTING T ARGE ANY DEFICIER * &
ELEMENT, MANUFACTURING METHOD FEES FOR THIS PAPER 1w ba®us
AND MOUNTING METHOD OF THE ACCOUNT NO. 23-0975

SAME AND LIGHT-EMITTING DEVICE
[Corresponding to PCT/JP2005/017467
Filed September 22, 2005]

INFORMATION DISCLOSURE STATEMENT

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

Sir:

Pursuant to the provisions of 37 CFR 1.56, 1.97 and 1.98, Applicants request consideration
of the references listed on attached form PTO-1449 and any additional information identified below
in paragraph 3. A legible copy of each reference listed on the Form PTO-1449 is enclosed, except

a copy is not provided for:

(X] each U.S. Patent and U.S. Patent application publication;

[ each reference previously cited in the international application
PCT/ ; and/or
(] each reference previously cited in prior parent application Serial No.
la. [X] This Information Disclosure Statement is submitted:

within three: months of the filing date (or of entry into the National Stage) of the
above-entitled application, or

FH 000099 IKEA Supply AG
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1b.

lc.

before the mailing of a first Office Action on the merits or the mailing of a first Office
Action after the filing of an RCE,

and thus no certification and/or fee is required.

[] This Information Disclosure Statement is submitted

after the events of above paragraph 1a and prior to the mailing date of a final Office Action
or a Notice of Allowance or an action which otherwise closes prosecution in the application,
and thus:

(1) [] the certification of paragraph 2 below is provided, or

(2) [] the fee of $180.00 specified in 37 CFR 1.17(p) is enclosed.

[] This Information Disclosure Statement is submitted:

after the mailing date of a final Office Action or Notice of Allowance or action which
otherwise closes prosecution in the application, and prior to payment of the issue fee, and
thus:

the certification of paragraph 2 below is provided, and

the fee of $180.00 specified in 37 CFR 1.17(p) is enclosed.

It is hereby certified

a. [] thateach item of information contained in this Information Disclosure Statement
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 the Statement,
or

b. [] that no item of information contained in the Information Disclosure Statement 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, was known to any individual designated in §1.56(c)
more than three months prior to the filing of the Statement.

FH_000100 IKEA Supply AG
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3. [] Consideration of the following list of additional information (including any copending or
‘abandoned U.S. application, prior uses and/or sales, etc.) is requested.

4. For each non-English language reference listed on the attached form PTO-1449, reference
is made to:
a. []  afull or partial English language translation submitted herewith,
b. [] aforeign patent office search report (in the English language) submitted herewith,

c. ] the concise explanation contained in the specification of the present application at
page,

d. [X] the concise explanation set forth in the attached English language abstract,
e. [| the concise explanation set forth below or on a separate sheet attached to the
reference:

5. [] A foreign patent office search report citing one or more of the references is enclosed.

Respectfully submitted,
Kazushi HIGASHI et al.

oy T iteS Tl

Michael S. Huppert
Registration No. 40,268

Attorney for Applicants
MSH/kjf
Washington, D.C. 20006-1021
Telephone (202) 721-8200
Facsimile (202) 721-8250
May 3, 2007
-3-
FH 000101 . IKEA Supply AG
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1 i
Sheet 1 of 1 ' INFORMATION DISCLOSURE STATEMENT
FORM PTO 1449 (modified) ' ATTY DOCKET NO. O|/3g&!AL No.
2007 _0415A 162,547
U.S. DEPARTMENT OF COMMERCE -
PATENT AND TRADEMARK OFFICE APPLICANT 414}, 0 %)
LIST OF REFERENCES CITED BY APPLICANT(S) Kazushi HIGASH! al. J ;‘? N
(Use several sheets if necessary) é 7l
FILING DATE f)lyo GROUP
Date Submitted to PTO: May 3, 2007 March 12, 2007 s it
T
U.S. PATENT DOCUMENTS
*EXAMINER DOCUMENT DATE NAME CLASS SUBCLASS FILING DATE IF
INITIAL NUMBER APPROPRIATE
AA 7,095,061 8/2006 Steigerwald et al.
AB
AC
AD
AE
AF
AG
AH
Al
FOREIGN PATENT DOCUMENTS
DOCUMENT DATE COUNTRY CLASS SUBCLASS TRANSLATION
NUMBER YES  NO
AJ 2002-57374 2/2002 JP Abstract
AK 2003-303992 10/2003 JP Abstract
AL 6-177434 6/1994 JP Abstract
AM 11-340514 12/1999 JP Abstract
AN 2004-80050 3/2004 JP Abstract
AO 11-204830 7/1999 JP Abstract
OTHER DOCUMENT(S) (Including Author, Title, Date, Pertinent Pages, Etc.)
AP
AQ
EXAMINER DATE CONSIDERED

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. Include cop)
this form with next communication to applicant.
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Searching PAJ ' 171 R—S

PATENT ABSTRACTS OF JAPAN

(11)Publication number : 2002-057374
(43)Date of publication of application : 22.02.2002

s

(51)Int.Ci. HO1L 33/00

(21)Application number : 2000—-239708 (71)Applicant : MATSUSHITA ELECTRIC IND CO LTD
(22)Date of filing : 08.08.2000 (72)Inventor : MURATA HIROSHI

SANADA KENICHI

r

(54) SEMICONDUCTOR LIGHT-EMITTING DEVICE

(57)Abstract -

PROBLEM TO BE SOLVED: To prevent occurrence of a short with
no interference between conductive bonds when a light—emitting
element is mounted and fixed on a substrate and a lead frame using
the conductive bond.

SOLUTION: A flip chip semiconductor light—emitting element 1 is
mounted on a mounting surface, and a side opposite to the
mounting surface side is taken as a main light take—out surface with
continuity through the electrodes on a p—side and an n—side of the
semiconductor light—emitting element 1. Conductive bonds 10a and
10b are applied on the mounting surface as separate spots for
bonding the electrodes on the p—side and the n—side or micro
bumps 4 and 5 formed to them. An insulating spacer resin 11 is so
provided as to run between the applied points of the conductive
bonds 10a and 10b for blocking interference between them.

LEGAL STATUS
(Date of request for examination]
[Date of sending the examiner's decision of rejection]

[Kind of final disposal of application other than the
examiner's decision of rejection or application converted
registration}

[Date of final disposal for application]
[Patent number]
[Date of registration]

[Number of appeal against examiner's decision of
rejection]

[Date of requesting appeal against examiner's decision of
rejection]

[Date of extinction of right]
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PATENT ABSTRACTS OF JAPAN
(11)Publication number : 06—-177434
(43)Date of publication of application : 24.06.1994
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HOIL 23/31
(21)Application number : 04—351947 ' (71)Applicant : NICHIA CHEM IND LTD
(22)Date of filing : 08.12.1992 (72)Inventor : YAMADA MOTOKAZU

NAKAMURA SHUJI

¥

(54) BLUE COLOR LIGHT-EMITTING DEVICE AND ITS MANUFACTURE

(57)Abstract:

PURPOSE: To realize a blue color light emitting device which
facilitates the elimination of a short—circuit by a method wherein an
insulating protective film is formed on n—type and p—type gallium
nitride compound semiconductor layers except on the parts of a
pair of electrode layers.

CONSTITUTION: An LED chip 2 has a sapphire substrate 4 and a
compound semiconductor layer. The compound semiconductor layer
is composed of an n—type GaN layer 6. an n—type InGaN layer 8 and
a p—type GaN layer 10 which are built up on the sapphire substrate
4 successively. An electrode layer 12 and an electrode layer 14 are
provided on the p~type GaN layer 10 and the n—type GaN layer 6
respectively. The parts of the n—type InGaN layer 8 and the p—type
GaN layer 10 are removed by etching. An insulating protective film
16 is formed over the exposed n—type GaN layer 6 and the
remaining p—type GaN layer 10. A pair of lead frames 22 and 24 are
bonded to the nickel and aluminum electrode layers 12 and 14 with
conductive adhesive layers 18 and 20 therebetween respectively.
With this constitution, the short—circuit between the electrodes can
be eliminated by the insulating protective film 16 and a blue color
light—emitting device having an improved reliability can be realized.

LEGAL STATUS
[Date of request for examination] 23.02.1996
[(Date of sending the examiner's decision of rejection]

[Kind of final disposal of application other than the
examiner's decision of rejection or application converted
registration]

[Date of final disposal for application]
[(Patent number] 2914065
[Date of registration] 16.04.1999

[Number of appeal against examiner's decision of
rejection]

[Date of requesting appeal against examiner's decision of
rejection]

[Date of extinction of right}
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(21)Application number : 10-141873 (71)Applicant : NICHIA CHEM IND LTD
(22)Date of filing : 22.05.1998 (72)Inventor : TAKAOKA YOSHIKAZU

(54) FLIP-CHIP OPTICAL SEMICONDUCTOR ELEMENT

(57)Abstract:

PROBLEM TO BE SOLVED: To emit light at a high luminance with
few short—circuits by providing a protective film covering the
surface of nitride semiconductor layers with a laminate, comprising
a first layer made of an insulating film, a metal layer formed on the
first layer, and a second layer made of an insulating film and formed
on the metal layer. )

SOLUTION: After forming an n—type nitride semiconductor film and
a film of a p—type nitride semiconductor on a sapphire substrate
104, the p—type nitride semiconductor is etched in part to thereby
expose the surface of the n—type nitride semiconductor layer. After
forming electrodes 110, 111 and 112 on the p and n—type nitride
semiconductors, a silicon oxide film is formed over the whole
surface. Etching is effected, using the silicon oxide film as a mask to °
thereby expose part of the electrode surfaces, and an insulating film 3
which is a first layer 101 is formed. Then, a platinum film is formed e T : .
to thereby form a metal layer 102 on the layer 101. Furthermore, a DT TR T GO
second layer 103 of an insulating layer is formed on the layer 102 by
processing the silicon oxide film by a plasma CVD method. As a
result, a three—layered protective film is formed.

LEGAL STATUS
[Date of request for examination] 08.03.2001
[Date of sending the examiner's decision of rejection]

[Kind of final disposal of application other than the
examiner's decision of rejection or application converted
registration]

[Date of final disposal for application]
[Patent number] 3531475
[Date of registration] 12.03.2004

[Number of appeal against examiner's decision of
rejection])

[Date of requesting appeal against examiner’s decision of
rejection]

[Date of extinction of right]
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PROBLEM TO BE SOLVED: To provide a high—luminance flip chip
optical semiconductor element capable of being used as a light—
emitting element for various indicators and printer heads of optical
printers or a light—receiving element for solar batteries, and causing
almost no short—circuit regardless of the positional accuracy when
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[REIFEFXROKEH)
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L7V AhL. BtV Z90L, BELERROVOARVASEDSEBRINIDRLYE
~—B2HIFERAICEHO TV vy 7F v 7BRXXBHURT.

[&3RIE 3]
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EOCTAYERAVIRBREFLL . LBV EL IE2ABNN R RLEDFy > P&
TIoYrra2a¥F 3.

[o003]
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2¥ 3.
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I2YDBPTFEDSsE. ULEDRS 7. XREAR L YVERBODVD A NWEBERXIERL 7V v
7F o 7 RXEBARITI TR U TIOYERANDYTI.
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BEOBLURBKBEFrS3 s L. I RBI10I1RXEXERIVREXETIUREMEL(CRHNT I
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*BHURICHFOTENPELCTHHRTICOYH2F 3. BRI, BLRBUEKETNHE
TEHZEMDE 7T TIICVIRENRATICYHFEBEL L.

[o018]

(sEF102. 202. 302)

SERI1O02BDEH CRFBEEIBRNTIB2RI103ENLZIEATIABRYDY
O2BAIYRYERROACH LT IMFETILOZ2HI. BRI 02, ARy ¥
YR eHIREXRLYLLYBE., dHMNPHER (R TICYyr2v Ift. RMEO
HHOVBYLIHFELYPT. £, B1RB1 01 ETBRALLEBREDEL(ANTIE

FH 000136 ‘ IKEA Supply AG
Exhibit 1002 Page 136 of 361

10

20

30

40

50



(5) JP 2004 80050 A 2004.3.11

E(AEPRBWESY) TRBRTICYCLKY, RXAFEBONXARIELZLIEETED
Ty F .
(oo0191

DETHLRERERB 102K BHLYO/ T YORATILENI. B, BEHEAR-—Z
 BEUNXR - EBHNTI 7 A SCEHORATHLULIIEO2HARTEROSEE R
tBRTICYU2F3. eEROABHAPR YL ZIRE. Zv ¥ AL, B, 2. PILsC
G, IYTRATFY., EVFFYRTLLORARCREBU B RBRCREYTLNIT.
{o020]

SBRBEAIY VAL —YaYEBRBLCHBELT I TO2HIEN., SEBBRLF A
Z2viELBLEORBELL. B, R, FBHEFE . ELWEBRORYEF v v
ZOHBTIXRCHL ZENERZELED. LBL. A3 YYATL—YaYERILYTH
RtROLEEETR2BXTIC B E LU £, 2BER1020B3EREXRTH
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AR . RABCHBCPANTFrRELI (LI LOCHBOREEFFULOYE LV L
3. '

(00626 :

YT FRHBCLIRBRVPBEERCH 2B 103 YL IR TIEEBARRZ I Y v 7
FyZ7RYF«+ 7B RNOZELDEBERICHFUZ. REFLYC YCLAIZILDERE
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EI9TAECHI1E1 01 YR IMIEHERBIER T HE.
(o0038]

BO7Z, ¥R ITINEZARYy IV ITERBEACEREI . Y-y E2>»5FF YL
AR YUY TZTICYCKY . EBER1 025 3IBIB00AQ>SF S EHRBI ¢
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(21)Application number : 10-312453 (71)Applicant : TOYODA GOSEI CO LTD
(22)Date of filing : 02.11.1998 (72)Inventor : MORI MASAKI

KOTAKI MASAHIRO
TAMAKI MASATO

e

(54) MANUFACTURE OF SEMICONDUCTOR LIGHT EMITTING ELEMENT

(57)Abstract:

PROBLEM TO BE SOLVED: To lessen bonding defect and short
circuit failure between electrodes in a light emitting diode having a
pair of positive and negative electrodes on the same plane, and
improve an emitted light intensity.

SOLUTION: A light emitting diode 10 has a pair of positive and
negative electrodes i.e., electrode 7 of an i—layer 5 and electrode 8
of a high—carrier—concn. n+ layer 3, an SiO2 insulation layer 9 is
formed on a part of the electrode 7 and the entire i—layer 5, so that
the exposed areas of the electrodes 7, 8 are approximately equal to
thereby approximately equalize the heights of solder bumps 17, 18
formed on the electrodes 7, 8 and lessen the bonding defect of a
lead frame 20 of the light emitting diode 10 to lead members 21, 22,
By covering near parts of the electrode face to the electrode 8 with
the insulation layer 9, the electrode 7 is separated from the
electrode 8 to lessen the short circuit failure, the area of the
electrode 7 can be possibly large. and hence the light emitting diode
10 can improve the emitted light intensity. '

LEGAL STATUS |
[Date of request for examination] 02.12.1998
[Date of sending the examiner's decision of rejection]

[Kind of final disposal of application other than the
examiner's decision of rejection or application converted
registration]

[Date of final disposal for application]
[Patent number] 3262087
[Date of registration] 21.12.2001

[Number of appeal against examiner's decision of
rejection]

[Date of requesting appeal against examiner's decision of
rejection]

[Date of extinction of right]
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of
Kazushi HIGASHI et al. : Mail Stop: PCT
Serial No. 11/662,547 : Attorney Docket No. 2007_0415A
Filed March 12, 2007

SEMICONDUCTOR LIGHT-EMITTING

ELEMENT, MANUFACTURING METHOD TO T IaGE ANY DEFICIENCY 1 THE
AND MOUNTING METHOD OF THE FEES FOR THIS PAPER TO DEPOSIT
SAME AND LIGHT-EMITTING DEVICE ACCOUNT NO. 23-0975
[Corresponding to PCT/JP2005/017467

Filed September 22, 2005]

SUBMISSION OF ENGLISH VERSION OF IPER

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

Sir:
An English language version of the International Preliminary Examination Report is

submitted herewith for the Examiner's consideration.
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DESCRIPTION
SEMICONDUCTOR LIGHT-EMITTING ELEMENT, MANUFACTURING METHOD AND

MOUNTING METHOD OF THE SAME AND LIGHT-EMITTING DEVICE

TECHNICAL FIELD
The present invention relates to a semiconductor

light-emitting element, a manufacturing method and a mounting

method of the same and a light-emitting device formed by mounting

such semiconductor light-emitting elements on a circuit board.

BACKGROUND ART

In recent years, a technique in which a number of
bare chips of semiconductor light-emitting elements are mounted
on a circuit board, typically represented by a light emitting
diode (hereinafter, referred to as “LED”), to manufacture
illuminating and display devices or the like has been widely
utilized. With respect to the mounting technique for mounting
the bare chips for the LED (hereinafter, referred to as “LED
chip”) on a circuit board, a flip chip junction utilizing bumps,
for example, described in Patent Document 1 and Patent Document
2, has been generally used.

Fig. l6isacross-sectional viewthat schematically
shows a state in which LED chips having a typically conventional
structure are mounted on a circuit board. Fig. 17 is a bottom

view of the conventional LED chip. Fig. 16 is the drawing that

f/\
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schematically shows a cross section taken along line C-C of Fig.
17.

An LED chip 101 has a light-transmitting substrate
111 (hereinafter, referredto as “element substrate”), ann-type

semiconductor layer 112 formed on the element substrate 111 so

- as to cover the element substrate 111, a p-type semiconductor

layer 113 formed so as to cover an area on the n-type semiconductor
layer 1lla from which an area 112a for an n-electrode (see Fig.
17) on the corners of the n-type semiconductor layer 112 is
excluded, an n-electrode 114 formed on the area 112a for the
n-electrode on the n-type semiconductor layer 112, and a
p-electrode 115 formed on the p-type semiconductor layer 113.

The LED chip 101 is electrically connected to a
circuit board 140 by respectively joining the n-electrode 114
and the p-electrode 115 to ; plurality of bumps 142 formed on
theelectrodel4lonthecircuitboardl140byutilizingultrasonic
waves. The LED chip 101, thus electrically connected to the
circuit board 140, is allowed to emit light when an electric
current flows through a pn junction 123 between the n-type
semiconductor layer 112 and the p-type semiconductor layer 113.

Patent Document 1: Japanese Unexamined Patent
Publication No. 11-161197

fatent Document 2: Japanese Unexamined Patent

Publication No. 11-354836

- FH_000155 IKEA Supply AG
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DISCLOSURE OF THE INVENTION
Issue to be improved by the Invention

| Conventionally, an LED chip having a size of 0.3
mm in each side of square has been commonly used, and in recent
years, the applications thereof have been expanded because of
its advantages, such as low power consumption and mercury-less
structure, so that large-size LED chips (for example, having
a size of 1 mm or more in each side of square), which can achieve
a high power output withhighefficiency and are suitably applied
to a middle/large-size liquid crystal backlight, a special
illuminating device and a car headlight, have been widely
developed. In the above-mentioned conventional mounting
technique using the flip chip junction, however, when the size
of the LED chip exceeds 0.5 mm in each side of square, it becomes
necessary to form a number of bumps on the p—-electrode in order
to allow the LED chip touniformly emit 1light. To form a number
of bumps on the p-electrode is not desirable because of a higher
possibility of a reduction in the yield of junctions and of

short-circuiting and connection failure, due to positional

- deviations at the time of mounting.

On the other hand, in the field of mounting
electronic componehts, with respect to large-size electronic
components, in general, a mounting process onto a circuit board
is carriedout at lowcostsbyusinga conductivé bondingmaterial

such as solder and silver paste. However, in the case of the

~ FH_000156 | IKEA Supply AG
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conventional LED chip 101, since the light emission is execuf:ed
through the pn junction 123 as described above, the junction
face between the n-type semiconductor layer 112 and the
n-electrode 114 needs to be made as small as possible and the
junction face between the n-type semiconductor layer 112 and
the p-type semiconductor laver 113, which cor;esponds to the
light-emitting area, needs to bemade larger, in order to enlarge
the light-emitting area. For this reason, even if the LED chip
101 is made larger, the area on the n-electrode 114 is not
necessarily made larger.

Therefore, upon mounting the conventional LED chip
101, sincetheareaonthen-electrodell4issmall, itisdifficult
touse a conductive bondingmaterial required for a large joining
area such as solder and anisotropic conductive resin (for example,
a width of 0.1 mm or more with a joining area of 0.04 mm? or
more in the case of solder, and a width of 0.20 mm or more with
a joining area of 0.08 mm? or more in the case of anisotropic
cbnductive resin), and it is inevitably necessary to carry out
a mounting process through a flip chip junction by utilizing
bumps as described above. Moreover, since, after positioning
the bumps on such small n-electrodes, the mounting process has
to be executed, high mounting precision is required. For this
reason, theproductionefficiency is lowered to cause areduction
in the productivity.

In order to improved the above-mentioned issues,

FH_000157 IKEA Supply AG
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the present invention has been devised, and its main.objective
is to provide a semiconductor light-emitting element which can
be mounted on a circuit board by using a conductive bonding
material, typically represented by solder, at low costs, a
manufacturing method and a mounting method for such a
semiconductor light-emitting element, as well as a
light-emitting device in which such semiconductor

light-emitting elements are mounted on a circuit board.

MEANS FOR IMPROVING THE ISSUES

In order to achieve the above object, the present
invention has the following constitutions.

Accordingfx>afirstaspectofthepresentinvention,
there is provided a semiconductor light-emitting element
comprising:

a light-transmitting element substrate:;

an n—type semiconductor layer formed on the element
substrate so as to cover the element substrate;

a p-type semiconductor layer formed so as to cover
an area on the n-type semiconductor layer from which an area
for ann-electrodeon then-type semiconductor layer is excluded,
for emitting light in cooperation with the n-type semiconductor
layer;

a first n-electrode that is a thin film formed on

the area for the n-electrode of the n-type semiconductor layer;

FH 000158 IKEA Supply AG
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a first p-electrode that is a thin film formed on
the p-type semiconductor layer;

a first insulating layer that is formed so as to
insulate the first n-electrode and the first p-electrode from
each other;

a secondn-electrode formedon the first n-electrode
and the first insulating layer as a thin film having an area
larger than a joined face between the n-type semiconductor and
the first n-electrode so that the second n-electrode is
electrically connected to the first n-electrode, the second
n-electrode being insulated from the first p-electrode by the
first insulating layer; and

a second.p—electfode formed as a thin film having
an area smaller than a Jjoined face between the n-type
semiconductor layer and the p-type semiconductor layer, the
second p-electrode being electrically connected to the first
p-electrode.

Accordingtoasecondaspectof thepresent invention,
there is provided the semiconductor light-emitting element
comprising:

a light-transmitting element substraﬁe;

an n—type semiconductor layer formed on the element
substrate so as to cover the element substrate;

a p—type semiconductor layer formed so as to cover

an area on the n-type semiconductor layer from which an area

FH_000159 IKEA Supply AG
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forann-electrodeof then-type semiconductor layer is excluded,
foremittinglightlecooperatiénvﬁjﬂlthen—typesemiconductor
laver;

a first n-electrode that is a thin film formed on
the area for the n-electrode of the n-type semiconductor layer;

a first p-electrode that is a thin film formed on
the p-type semiconductor layer:;

afirstinsulatinglayerhavingatleastoneopéning
for the n-electrode and one opening for the p-electrode formed
therein, which covers the first n-electrode and the first
p-electrode so as to insulate the first n-electrode and the first
p-electrode from each other, except for the opening for the
n-electrode and the opening for the p-electrode,

a second n-electrode formed on the first insulating
layer as a thin film having an area larger than a joined face
between then-type semiconductor layerandthe firstn—-electrode,
the secondn-electrodebeingelectrically connected to the first
n-electrode through the opening for the n-electrode of the first
insulating layer; and

a second p-electrode formed on the first insulating
layer as a thin film having an area smaller than a joined face
between the n-type semiconductor layer and the p-type
semiconductor layer, the second p-electrode being electrically
connected to the first p-electrode through the opening for the

p-electrode of the first insulating layer.
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Accordingtoathirdaspectof thepresent invention,
there is provided the semiconductor light-emitting element as
defined in the second aspect,

wherein a conductive layer that is formed on the
first insulating layer on the p-type semiconductor layer so as
to have an area that is smaller than the area of the joined face
between the n-type semiconductor layer and the p-type
semiconductor layer and is larger than the area on the second
p-electrode, the conductive layer being electrically connected
to the first p—electrode through the opening for the p-electrode
of the first insulating layer; and

a second insulating layer that is formed between
the conductive layer and the secondn-electrode so as to insulate
the conductive layer and the second n-electrode from each other,

wherein the second p-electrode is formed on the
conductive layer as a thin film having an area that is larger
than the joined face between the p-type semiconductor layer and
the first p-electrode and the second p-electrode iselectrically
connected to the first p-electrode through the conductive layer.

Accordingtoa fourthaspect of thepresent invention,
there is provided the semiconductor light-emitting element as
defined in the second or third aspects,

wherein a plurality of openings for the p—-electrode
of the first insulating layer are formed so as to be dispersed

virtually uniformly.

- FH_000161 IKEA Supply AG
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Accordingtoafifthaspectof thepresent invention,
there is provided the semiconductor light-emitting element as
defined in any one of the first to third aspects,

wherein the second n-electrode and the second
p-electrode have virtually same size.

Accordingtoasixthaspectof thepresent invention,
there is provided the semiconductor light-emitting element as
defined in any one of the first to third aspects,

wherein the conductive bonding material layer is
any one of the members selected froma group consistingof solder,
silver paste and anisotropic conductive resin.

According to a seventh aspect of the present
invention, thereisprovidedalight-emittingdevice comprising:

the semiconductor light-emittingelement according
to the first aspect;

a circuit board having a plurality of electrodes;
and

a conductive bonding material layer that
electrically connects and fixes the second n-electrode and the
second p-electrode to the electrodes on the circuit board.

According to an eighth aspect of the present
invention, thereisprovidedthelight-emittingdeviceasdefined
in the seventh aspect,

wherein the conductive bondingAmaterial layer is

any one of the members selected froma group consistingof solder,
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silver paste and anisotfopic conductive resin.

Ac-cofding toaninthaspectof thepresentinvention,
there is provided a method for manufacturing a semiconductor
light-emitting element comprising:

preparing a bare light-emitting element compfising
an n-type semiconductor layer formed on a light-transmitting
element substrate so as to cover the element substrate; a p-type
semiconductorlayerformedcxlanareacxlthen—typesemiconductor
layer from which an area for the n-electrode on the n-type
semiconductor layer lis excluded, for emitting light in
cooperation with the n-type semiconductor layer; a first
n-electrode that is a thin film formed on the area for the
n-electrode of the n-type semiconductor layer; and a first
p-electrode that isa thin film formed on the p-type semiconductor
layer;

forming a first insulating layer so as to insulate
the first n-electrode and the first p-electrode from each other;

forming a second n-electrode on the first
n-electrode and the first insulating layer as a thin film having
an area larger thanajoined facebetween the n-type semiconductor
and the first n-electrode, so that the second n-electrode is
electrically conneci:ed tothe first n-electrode andis insulated
from the first p-electrode by the first insulating layer; and

forming a second p—electrode on the first

p-electrode as a thin film having an area smaller than a joined
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face between the n-type semiconductor layer and the p-type
semiconductor layer, so that the second p-electrode is
electrically connected to the first p-electrode.

Accordingtoatenthaspectof thepresent invention,
there is provided a method for manufacturing a semiconductor
light-emitting element comprising:

preparing a bare light-emitting element comprising
an n-type semiconductor layer formed on a light-transmitting
element substrate so as to cover the element substrate; a p-;type
semiconductor layer formedon an area on the n-type semiconductor
layer from which the area for the n-electrode of the n-type
semiconductor layer is excluded, for emitting 1light in
cooperation with the n-type semiconductor 1layer; a first
n-electrode that is a thin film formed on the area for the
n-electrode of the n-type semiconductor layer; and a first
p—electrodethatjj;athinfilmfbrmedculthepétypesemiconductor
layer;

forming a first insulating layer having at least
one of each of an opening for the n-electrode and an opening
for the p-electrode so as to cover the first n-electrode and
the first p-electrocde;

| forming, on the first insulating layer, a second

n-electrode that is a thin film having an area larger than a
joinedfacebetweenthenrtypesemiéonductorlayerandthefirst

n-electrode, so that the second n-electrode is electrically
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connected to the first n-electrode through the opening for the
n-electrode of the first insulating layer; and

forming, on the first insulating layer, a second
p—electrode that is a thin film having an area smaller than a
joined face between the n-type semiconductor layer and thep-type
semiconductor layer, so that the second p-electrode 1is
electrically connected to the first p-electrode through the
opening for the p-electrode of the first insulating layer.

Accordingtoanllthaspectof thepresent invention,
there is provided the method for manufacturing a semiconductor
light-emitting element as defined in the tenth aspect,

wherein the first insulatinglayer is formed through
sputtering.

According toa 12th aspect of the present invention,
there is provided the method for manufacturing a semiconductor
light-emitting element as defined in any one of the ninth to
11th aspects,

wherein the second n-electrode and the second
p-electrode are formed through sputtering or plating.

Accordingtoeal3thaspect6fthepresentinvention,
there 1is provided a method for mounting semiconductor
light-emitting elements, comprising:

'placing solder between the second n-electrode as
well as the second p-electrode of the semiconductor

light-emitting element according to the first aspect and a
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plurality of electrodes on a circuit board, and carrying out
a reflow treatment thereon, thereby the semiconductor
light-emitting elements aremounted on the circuit board through

solder.

EFFECTS OF THE INVENTION

In accordance with the semiconductor
light-emitting element of the present invention and the
manufacturing method and mounting method of the same, since the
area on the second n-electrode to be joined to the electrode
of a circuit board is made larger than the first n-electrode
with the area on the second p-electrode being made smaller than
that of the first p-electrode, it becomes possible to carry out
a mounting process on a circuit board at low costs by using a
conductive bonding material such as solder.

Moréover, in accordance with the light-emitting
device of the present invention, since the semiconductor
light-emitting element can be mounted on a circuit board at low
costs by using a conductive bonding material such as solder,
it is possible to achieve high productivity, high junction

quality and high yield.

BRIEF DESCRIPTION OF DRAWINGS

These and other aspects and features of the present
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inventionwill become clear fromthe followingdescription taken
in conjunction with the preferred embodiments thereof with
reference to the accompanying drawings, in which:

Fig. 1 1is a cross-sectional view showing a
light-emitting device provided with an LED chip in accordance
with a first embodiment of the present invention;

Fig. 2 is a bottom view of the LED chip in accordance
with the first embodiment of the present invention;

Fig. 3 is a cross—-sectional view showing a bare chip
inaccordancewith the first embodiment of the present invention;

Fig. 4 is a cross-sectional view showing another
light-emitting device provided with the LED chip in accordance
with the first embodiment of the present invention;

Fig. 5 is a flow chart that shows a manufacturing
method and a mounting method for an LED chip;

Fig. 6isa cross—sectional viewused for explaining
a manufacturing method for an LED chip in accordance with the
first embodiment of the present invention;

Fig. 7is across-sectional view used for explaining
a manufacturing method for the LED chip in accordance with the
first embodimeﬁt of the present invention;

Fig. 8 is a drawing that shows an LED light source
usinganumber of LEDchips inaccordancewiththe first embodiment
of the present invention;

Fig. 9is across-sectional viewof a light-emitting

FH 000167 IKEA Supply AG

Exhibit 1002 Page 167 of 361



10

15

15

device provided with an LED chip in accordance with a second
embodiment of the present invention;

Fig. 10 is abottomviewof the LED chip in accordance
with the second embodiﬁent of the present invention;

Fig. 11 is a bottom view showing the LED chip from
which electrodes have been detached, in accordance with the
second embodiment of the present invention:;

Fig. 12 is a flow chart that shows a manufacturing
method for the LED chip in accordance with the second embodiment
of the present invention;

Fig.1l3isacross-sectionalviewofalight-emitting
device provided with another LED chip in accordance with the
second embodiment of the present invention;

Fig. 14 is a flow chart that shows a manufacturing
method for another LED chip in accordance with the second
embodiment of the present invention:

Fig.l5isacross-sectional viewofa light-emitting
device provided with an LED chip in accordance with another

embodiment of the present invention;

20 Fig. 16 1is a cross-sectional view showing a
light-emitting device provided with a conventional LED chip;
and

Fig. 17 is a bottom view of the conventional LED
chip. |

25
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BEST MODE FCR CARRYING OUT THE INVENTION
Before the description of the present invention
proceeds, it is to be noted that like components are designated
bylikereference numerals throughout the accompanyingdrawings.
Referring to Figures, the following description
willdiscussembodiments inaccordancewiththepresent invention

in detail.

<<First Embodiment>>

Fig. 1 is a longitudinal cross-sectional view that
shows a light-emitting device in which an LED chip 1, which is
one example of a semiconductor light-emitting element in
accordance with a first embodiment of the present invention,
is mounted on a circuit board 40 through solder 31, which is
one example of a conductive bonding material'layer, and Fig;
2 is a bottom view of the LED chip 1. Fig. 1 schematically shows
a cross section taken along line A-A in Fig. 2. Here, in the
cross-sectional viewof Fig. 1, for convenience of explanation,
one portion thereof is indicated in an exaggerated manner. The
following explanationwill be given so as to laminate respective
layers and respective electrodes downward in the Figure.

In Fig. 1, the LED chip 1 is provided with a bare
chip 10 (see Fig. 3) including an element substrate 11, an n-type
semiconductor layer 12 formed on the elemenﬁ substrate 11 so

as to cover the element substrate 11, a p-type semiconductor
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layer 13 formed on an area 12b for the p-type semiconductor layer
of the n-type semiconductor layer 12 from which a corner area
l12a for ann-electrode is excluded, a first n—-electrode 14 formed
on the area 12a for the n-electrode and a first p-electrode 15
formed on the p-type semiconductor layer 13.

Moreover, the LED chip 1 is provided with a first
insulating layer 16 formed so as to cover the first n-electrode
14 and the first p-electrode 15, and is formed so as to insulate
the first n-electrode 14 and the first p-electrode from each
other, a second n-electrode 17 that is formed on the first
insulating layer 16 (that is, the lowest side of the LED chip

1l in Fig. 1), and penetrates the first insulating layer 14 to

. beelectricallyconnectedtothe firstn-electrode 14 and a second

p-electrode 18 that is electrically connected to the first
p-electrode 15.

The element substrate 11 is a lighf transmitting
substrate having a virtually reqgular square shape, which is made
of, for example, sapphire. The n-type semiconductor layer 12
is formed so as to cover the entire face of the lower face lla
(inFig. 1) of theelement substratell. Thep-type semiconductor
layer 13 is formed so as to cover the area 12b for the p-type
semiconductor layer of the n-type semiconductor layer 12. The
first n-electrode 14 is formed by a thin film having a thickness,

for example, in a range from 0.1um to 0.3um, through sputtering,

plating or the like, so as to cover virtually the entire face
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of the area 12a for the n-electrode. The area l2a for the
n-electrode is prepared as an area that is sufficiently smaller
than the area 12b for the'p—type semiconductor layer (forexample,
10 3 of the area for the p~-type semiconductor layer), as shown
in Fig. 2, so as to allow the area on a p—n junction 23 forming
a light-emitting face to become sufficiently large. The first
p-electrode 15 is formed by a thin film having a thickness, for
example, in a range from O.lpum to O0.3um, through sputtering,
plating or the like, so as to cover virtually the entire face
of the p-type semiconductor layer 13. The lower face l4a of
the first n-electrode 14 and the lower face 15a of the first
p-electrode 15 are formed to be set in virtually the same level
in height, based upon the lower face 11la of the element substrate
11.

In order to restrain electric leakage and
electrostatic breakdowh, the first insulatinglayer 16 is formed
SO as to cover virtually the entire face including a gap between
the first n-electrode 14 and the first p-electrode 15, the lower
face 1l4a of the first n-electrode 14 and the lower face 15a of
the firstp-electrode1l5. Here, sincethe first insulatinglayer
16 is formed in this manner, the second n-electrode 17, which
will be described later, is prevented from being connected to
the first p-electrodel1l5. Inotherwords, the secondn-electrode
17, which will be described later, is insulated from the first

p-electrode 15. The first insulating layer 16 is formed by an
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oxide film, anitridefilmorthelikeofsilicon, withathickness,
for example, in a range from O0.lum to 1.0um. An opening 1l6a
for the n-electrode and a plurality of openings 16b for the
p-electrode are respectively formedonthe firstinsulatinglayer
le.

Each of the second n-electrode 17 and the second
p-electrode 18 is formedon the first insulating layer 16 through
sputtering, platingorthelike, byathinfilmhavingathickness,
for example, in a range from O0.lum to 0.3um, and as shown in
Fig.'2, these are designed to form isosceles triangles that have
virtually the same size, and are placed so as to face each other
across one of the diagonal lines of the element substrate 11.
In other words, the lower face 17a of the second n-electrode
17 is allowed to have an area larger than the joined face between
the n-type semiconductor layer 12 and the first n-electrode 14,
andthe lower facel8aof thesecondp-electrode 18 isconsequently
formed into an area smaller thah the joined face between the
n-type semiconductor layerl2 andthep-type semiconductor layer.
In other words, in the LED chip i, the first n-electrode 14 and
the first p-electrode 15 are respectively replaced by the second
n-electrode 17 and the second p-electrode 18 that are formed
into virtually f.he same size. Moreover, the second n-electrode
17 is electrically connected to the first n-electrode 14 through
the opening 16a for the n-electrode of the first insulating layer

16, and the second p-electrode 18 is electrically connected to
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the first p-electrode 15 through a plurality of the openings
leb for the p-electrode. In this case, the lower face 17a of
the second n-electrode 17 and the lower face 18a of the second
p-electrode 18 are formed to be set in virtually the same level
in height, based upon the element substrate 11. Here, on each
of the layers and each of the interfaces of the LEDchip1l, another
layer or film that is extremely thin may be formed on demand
to reinforce the joint between the electrode and the surface
and to reinforce the insulation.

The LED chip 1 in accordance with the first
embodiment i1s arranged as described above.

In the LED chip 1 that is constructed as described
above, as shown in Fig. 1, the second n-—-electrode 17 and the
second p-electrode 18 are electrically connected and fixed onto
the electrode 41 on the circuit board 40 through solder 31 that
is one example of the conductive bonding material layer. Thus,’
the light-emitting device provided with the LED chip 1 in
accordance with the first embodiment is completed.

Here, the sizes (areas) of the second n-electrode
17 and the second p-electrode 18 are determined as sizes that
can be mounted on the circuit board 40 in accordance with the
conductive bonding material layer, such as solder 31 and
anisotropicconductive resin, used for the joiningprocess. For
example, in the case when the solder 31 is used as the conductive

bonding material, the sizes of the second n-electrode 17 and
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the second p-electrode 18 are respectively prepared based upon
a level of 0.1 mm or more in width and 0.04 mm® or more in area.
Moreover, as shown in Fig. 4, in the case when an anisotropic
conductive resin 32 is used as the conductive bonding material,
the sizes of the secondn-electrode 17 and the second p-electrode
18 are respectively prepared based upon a level of 0.20 mm or
more in width and 0.08 mm® or more in area, and an area in the
anisotropic conductive resin 32 with which metal particles come '
into contact to allow a current to flow is preferably set to
5 % or more of the above-mentioned area.

In the light-emitting device provided with the LED
chip'l in accordance with the first embodiment, a current is
applied between the second n-electrode 17 and the second
p-electrode 18 through the circuit board 40 so that light is
generated between the n-type semiconductor layer 12 and the
p-type semiconductor layer 13. The light thus generated is
emitted upward and sideward in Fig. 1 through the element
substrate 11.

With respect to the openings 16b for the p-electrode
formed on the first insulating layer 16, since the distribution
of a current density in the interlayer between the n-type
semiconductor layer 12 and p-type semiconductor layer 13 gives
an influence to the light-emitting intensity, a plurality of
the openings 16b are preferably formed so as to be dispersed

virtually uniformly. With this arrangement, the uniformity of
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the distribution of the light-emitting intensity is improved,
and the luminance of the LED chip 1 is efficiently improved.

Here, in the LED chip 1 of the first embodiment,
the second n-electrode 17 and the second p-electrode 18 are
designed to form isosceles triangles that have virtually the
same size, and are placed so as to face each other across one
of the diagonal lines of the element substrate 11; however, the
present inventionisnot intendedtobelimitedbythis structure.
The second n-electrode 17 and the second p-electrode 18 may be
at least designed to have virtually the same size, and are placed
so as to face each other across a line passing through the center
of the LED chip 1, and for example, the second n-electrode 17
and the second p-electrode 18Amay have a rectangular shape.

Here, the second n-electrode 17 and the second
p-electrode 18 may be designed to have different sizes (areas);
however, the formation having virtually the same size is less
likely to cause issues such as a tilt in the LED chip 1 upon
mounting onto the circuit board 40 and the occurrence of a
Manhattan phenomenon. Moreover, in the case when a conductive
bondingmaterialsuchasthesolder31thatrequiresawidejoining
area is used, the formation having virtually the same size is
more advantageous than the arrangement in whicﬁ the second
n-electrode 17 and the second p-electrode 18 are made to have
different sizes with one of them formed into a smaller size,

in that a higher mounting precision is not required. Moreover,
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since high mounting precision is not required, it is possible
toimprovetheproductionefficiencyandconsequenﬁlytoimprove
the productivity. Here, themounting time for one conventional
LED chip is about 1.0 second, while the mounting time for one
LED chip 1 of the first embodiment is 0.1 second or less; thus,
the improvement in productivity of about 10 times or more has
been confirmed.

Referring to Figs. 5 to 7, the following description
will discuss a manufacturing method and a mounting method for
theLEDchipl. Fig. 5isaflowchart that showsthemanufacturing
method and the mounting method for the LED chip 1. Fig. 6 and
Fig. 7 are cross-sectional views that show manufacturing
processes of the LED chip 1. In Fig. 6 and Fig. 7, one-dot chain
lines X, X indicate positions to be cut by the succeeding dicing
proceés.

First, through manufacturing processes carried out
in the same manner as the normal LED chip, a joined body of the
bare chips 10 is formed as shown in Fig. 6 (step S11).

More specifically, in the manufacturing method for
the Jjoined body of the bare chips 10, first, an n-type
semiconductor layer 12 is formed so as to cover the entire face
of the>lower face 1lla of a joihed body of a plate-like
light-transmitting element substrate 11 formed by, for example,
sapphire. Next, a p-type semiconductor layer 13 is formed on

an area 12b for the p-type semiconductor layer of the n-type
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semiconductor layer 12 fromwhichthe area 12a for then-electrode
of the n-type semiconductor layer 12 is excluded. Next, after-
some thin films (thin films or the like that reinforce the joining
between the electrode and the face) have been formed on the area
12a for the n-electrode through sputtering on demand, the first
n-electrode 14 serving as a metal thin film is further formed
thereon through sputtering, and after some thin films have also
been formed on the p-type semiconductor layer 13 on demand, the
first p-electrode 15 serving as a metal thin film is formed
thereon.

After the joined body of the bare chips 10 has been
prepared as described above, the first insulating layer 16 is
next formed through sputteringsoastocovervirtuallytheentire
surface of the first n-electrode 14 and the first p-electrode
15 (step S12). Next, resist is applied, and then exposed and
developed so that, as shown in Fig. 7, an opening 16a for the
n-electrode that communicates with the first n-electrode 14 aﬁd
an openings 16b for the p-electrode that communicates with the
first p-electrode 15 are formed in the first insulating layer
16 (step S13).

Next, after having formed a metal thin filmof gold,
copper or the like 6n the first insulating layer 16 through
sputtering, if necessary, a thin film of titanium, chromium or
the like is preliminarily formed so as to reinforce adhesion

of the electrode. Next, themetal thin film, formed on the first
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insulating layer 16, ié equally divided through a
photolithography method so that the second n-electrode 17 that
isathin filmhaving an area larger than the joining face between
the n-type semiconductor layer 12 and the first n-electrode 14
is formed on the first insulating layer 16 and the second
p-electrode 18 that is a thin film having an area smaller than
the joining face between the n-type semiconductor layer 12 and
the p-type semiconductor layer 13 is also formed thereon (step
S14) . With this arrangement, the joined body of the LED chip
1 is completed. Hefe, the second n-electrode 17 and the second
p-electrode 18 are easily formed in the succeeding step of the
production of the bare chip 10 through sputtering (and another
additional process such as etching). Moreover, since the first
insulating layer 16 is an extremely thin layer, the second
n-electrode 17 and the second p-electrode 18 are electrically
connected to the first n-electrode 14 and the first p-electrode
15 respectively‘through.the opening 1l6a for the n-electrode aﬁd
the openings 16b for the p-electrode, when simply placed on the
first insulating layer 16.
Next,thejoinedbodyoftheLEDchip1,nmnufactured
as described above, is cut by dicing at the position of the one
dot cﬁain line X-X shown in Figs. 6 and 7 into each LED chip
1 one by one (step S15). Thus, the manufacturing process of
the LED chip 1 is completed. Here, it has been explained that

in the manufacturing process of the LED chip 1, the second
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n-electrode 17 and the second p-electrode 18 are formed through
sputtering; however, these electrodes may be formed through
plating (and an additional process).

Next, the LED chip 1 is a‘ttached onto cream-state

5 solder or plating solder that is formed on the electrode 41 on
the circuit board 40 by printingor plating, and this is subjected
to a reflow treatment. Thus, as shown in Fig. 1, the second
n-electrode 17 and the second p-electrode 18 are electrically
connected and fixed onto the electrode 41 on the circuit board

101 40 through the solder 31 (step S16). As described above, the
LED chip 1 is mounted on the circuit board 40.

In accordance with the first embodiment, since the
second n-electrode 17 and the second p-electrode 18 of the LED
chip 1 are set to a size that covers about half the LED chip

15 1, it is not necessary to achieve high mounting precision as
required in the case of the flip-chip junction in which bumps
are utilized, and the mounting process can be easily executed
at low costs, by using a conductive bonding material layer such
as solder, silver pasteandanisotropic conductive resin. Thus,

26 a light-emitting device in which the LED chip 1 is mounted makes
it possible to achieve, high junction gquality, high yield and
high productivity.

Moreover, when the LEDchipisallowed toemit 1ight,
generated heat reaches about 80°C, and in the conventional

25 mounting technique through the above-mentioned flip-chip
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junction, since the contact area between the LED chip and the
circuit board is small (only bumps), the resulting issue is that
the heat of the LED chip is noﬁ sufficiently released. However,
inaccordancewith the first embodiment, the joining area between
the LED chip 1 and the circuit board 40 by connecting the first
n-electrode 14 to be connected to the n-type semiconductor layer
12 to the second n-electrode 17 so that the joining strength
to the circuit board 40 is increased and the heat releasing
property is also improved because the joining area between the
LED chip 1 and the circuit board 40 is expanded. Moreover, since
the first n-electrode 14 and the first p-electrode 15 are covered
with the first insulating layer 16, it is possible to restrain
electrical leak and electrostatic breakdown.

| Moreover, in accordance with the first embodiment
of the present invention, in particular, when a number of LED
chips 1 are mounted on the circuit board 40 at high density,
a large—size LED chip 1 (for example, 1 mm or more) can be fixed
as one lot, making it possible to further cut the production
costs. When, onto the circuit board 40 on which a number of
large-size LEDchips 1 aremounted at ahighdensity (for example,
in a lattice shape or a staggered shape) as described above,
for example, a lens array 45 having micro-lenses 451
corresponding to the respective LED chips 1, phosphors 46 and
reflection plates 47 corresponding to the respective LED chips

1 are attached, the resulting device can be utilized as an LED
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light source 2 for illumination, such as a middle/large-sized
liquid crystal back light, a special illuminating device and

a car headlight.

<<Second Embodiment>>

Fig. 9 is a longitudinal cross-sectional view that
showsalight-emittingdeviceinwhichanLEDchiplainaccordance
with a second embodiment of the present invention, is mounted
on a circuit board 40 through solder 31, which is one example
of a conductive bonding material layer. Fig. 10 is a bottom
view of the LED chip la, and Fig. 11 ié a bottom view in a state
before the formation of the second n-electrode 17 and the second
p-electrode 18 of the LED chip la. Fig. 9 is a drawing that
schematically shows a cross section at a position of line B-B
in Fig. 10 and Fig. 11. Here, in the cross-sectional view of
Fig. 9, for convenience of explanation, one portion thereof ié
indicated in an exaggerated manner. Moreover, a portion with
slantinglinesinFig. l1lisnotgivento indicate cross-sectional
lines, but given to help understanding of the areas of the
conductive layer 14 (portion with thin slanting lines) and a
second insulating layer (portion with thick slanting lines);

The LED chip la of the second embodiment is different
from the LED chip 1 of the first embodiment in that a conductive
layer 19 and a second insulating layer 20 are further formed.

Since the other points are the same, with respect to members
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indicated by the same reference numerals, the overlapped
exXplanations will be omitted.

As shown in Figs. 9 and 11, the conductive layer
19 (portion with thin slanting lines in Fig. 11) is formed on
the first insulating layer 16 above the p-type semiconductor
layer 13withan area that is smaller than the joining face between
the n-type semiconductor layer 12 and the p-type semiconductor
layer 13, and larger than the area on the second p-electrode
18, and electrically connected to the first p-electrode 15
through a plurality of openings 16b for the p-electrode of the
first insulating layer 16. The conductive layer 19 is a thin
film having a thickness, for example, in a range from O.lum to
0.3um, and is formed through sputtering and plating.

The second insulating layer 20 (portion with thick
slanting lines of Fig. 11) is formed between the second
n-electrode and the conductive layer 16 so as to insulate the
secondn-electrode 17 and the conductive layer 16 fromeach other.
In other words, the second insulating layer 20 is formed on an
area 1%a on the side of the first insulating layer 16 and the
first n-electrode 14 so as to cover the area 19a on the first
n-electrode 14 side rather than the second p-electrode 18 of
the conductive layer19. Thesecondinsulating layer‘20 is formed
by a thin film having a thickness, for example, in a range from

O0.1pm to 1.0um, through sputtering, plating or the like. The

second p-electrode 18 is formed on an area 19b that is not covered
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with the second insulating layer 20 of the conductive layer 19
so as to be electrically connected to the first p-electrode 15
through the conductive layer 19 anq the opening 16b for the
p-electrode of the first insulating layer 16.

In accordance with the LED chip la of the second
embodiment, as shown in Figs. 9 to 11, even when the openings
leb for the p-electrode of the first insulating layer 16 are
formed at positions overlapping with the second n-electrode 17
when viewed from the bottom side of the LED chip la, the first
p-electrode 15 and the second p~-electrode 18 can be electrically
connected with each other at many portions through the openings
léb for the p-electrode and the conductive layer 19. Therefore,
in comparison with the LED chip 1 of the first embodiment, a
plurality of openings 16b for the p-electrode are formed in more
dispersed manner so that an electric current can be supplied
sufficiently to the entire first p-electrode 15, thereby making
it possible to further improve the uniformity of light emission
of the LED chip la. Moreover, since the area on the second
n-electrode 17 needs not be made smaller, it is possible to use
a conductive bonding material such as solder that requires a
wider Jjoining area.

Here,'upon.manufacturing the LED chip la, as shown
in Fig. 12, a step can be added between the step S13 and the
step S14 of Fig. 5, in which: after having formed the conductive

layer 19 (step S21) on the first insulating layer 16 through
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sputtering or the like, the second insulating layer 20 (step
S22) is formed so as to cover the area 19a on the first n—el‘ectrode
14 side of the conductive layer 19.

Here, in the second embodiment, the conductive layer
19 and the second n-electrode 18 are formed separately; however,
these may be formed integrally.

Moreover, in the case where the height from the
element substrate 11 to the lower face 17a of the second electrode
17 and the height from the element substrate 11 to the lower
face 18a of the second p-electrode 18 need not be made equal
toeachother,thatis,forexample,inthecasewhenthemounting
process can be executed while the orientation of the LED chip
1b is regulated, as shown in Fig. 13, provision may be made so
that the joining process is directly carried out on the area
19b that is not covered with the second insulating layer 20 of
the conductive layer 19 through the solder 31.

Upon manufacturing the LED chip 1b having the

-above-mentioned structure, as shown in Fig. 14, instead of the

stepSl4ofFig.5,thefollowingstepsmaybeadded:afterforming
theconductivelayar19(stepSBl)<m1thefirstinsulatinglayer
16 through sputtering or the like, the second insulating layer
20 is formed so as to cover the area 19a of the conductive layer
19 on the first n-electrode 14 side through sputtering or the
like (step S32), and the second n-electrode 17 is formed so as

to cover the area 16c covering the first n-electrode 14 of the
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first insulatinglayer 16 andthe area20aof the secondinsulating
layer 20 on the first n-electrode 14 side (step S33) through
sputtering, plating or the like.

The first and second embodiments of the present
invention have been explained above; however, the present
invention is not intended to be limited by the first and second
embodiments, and can be modified in many ways.

For example, in Figures, the opening 16a for the
n-electrode and the openings 16b for the p~electrode to be formed
on the first insulating layer 16 are designed to have a round
shape; however, an opening having a cut-out shape (that is,
connected to the edge of the first insulating layer 16) may be
used.

Moreover, the first insulating layer 16 is formed .
so as to cover the first n-electrode 14 and the first p~electrode
15, and the opening 16a for the n-electrode and the openings
16b for the p-electrode are formed so that the first n-electrode
14 and the secondn-electrode 17, aswell as the first p-electrode
15 and the second p-electrode 18, are electrically connected
to each other; however, the present invention is not intended
to be limited by this structure. For example, as shown in Fig.
15, it is only necessary for the first insulating layer 16 to
be formed to insulate the first n-electrode 14, the first
p-electrode 15 and the second n-electrode 17 from one another,

and theupper facel8bof the secondp-electrode 18maybe connected
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to the entire lower face 15a of the first p-electrode 15. 1In
this case, it is not necessary to fofm the opening 16a for the
n-electrode and the openings 16b for the p-electrode in the first
insulating layer 16.

By properly combining arbitrary embodiments of the
aforementioned various embodiments, the effects owﬁed.by each
of them can be made effectual.

Although the present invention has been fully
described in connection with the preferred embodiments thereof
with reference to the accompanying drawings, it is to be noted
that various changes and modifications are apparent to those
skilled in the art. Such changes and modifications are to be
understood as included within the scope of the present invention
as defined by the appended claims unless they depart therefrom.

The disclosure of Japanese Patent Application
No.2004-279049 filedonApril 14, 2005 including specification,
drawing and claims are incorporated herein by reference in its

entirety.

20‘ INDUSTRIAL APPLICABILITY
A semiconductor light-emitting element, a
manufacturingmethod and a mountingmethod of such semiconductor
light-emitting element, and a light-emitting device having a
circuit board on which the semiconductor light-emitting element
25 H is mounted, can be mounted on a circuit board at low costs by
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using a conductive bonding matefial, such as solder, and achieve
features such as high productivity, high junction quality and
high yield so that they are effectively utilized for devices,
such as, inparticular, amiddle/large-sized liquidcrystal back

5 1light, a special illuminating device and a car headlight.
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CLAIMS

1. A semiconductor light-emitting element
comprising:

a light-transmitting element substrate;

an n-type semiconductor layer formed on the element
substrate so as to cover the element substrate;

a p-type semiconductor layer formed so as to cover
an area on the n-type semiconductor layer from which an area
forann—electrodeonfhen—typesemiconductorlayerisexcluded,
for emitting light in cooperation with the n-type semiconductor
layer;

a first n-electrode that is a thin film formed on
the area for the n—electrode of the n—type semicoﬂductor layer;

a first p-electrode that is a thin film formed on
the p-type semiconductor layer;

a first insulating layer that is formed so as to
insulate the first n-electrode and the first p-electrode from
each other;

a secondn-electrode formedon the first n-electrode
and the first insulating layer as a thin film having an area
larger than a joined face between the n-type semiconductor and
the first n-electrode so that the second n-electrode is
electrically connected to the first n-electrode, the second

n-electrode being insulated from the first p-electrode by the
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first insulating layer; and

a second p-electrode formed as a thin film having
an area smaller than a Jjoined face between the n-type
semiconductor layer and the p-type semiconductor layer, the
second p-electrode being electrically connected to the first

p-electrode.

2. A semiconductor light-emitting element
comprising:

a light-transmitting element substrate:;

an n—-type semiconductor layer formed on the element
substrate so as to cover the element substrate;

a p-type semiconductor layer formed so as to cover
an area on the n-type semiconductor layer from which an area
forann-electrode on the n-type semiconductor layer is excluded,
for emitting light in cooperation with the n-type semiconductor
layer:;

a first n-electrode that is a thin film formed on
the area for the n-electrode of the n-type semiconductor layer;

a first p-electrode that is a thin film formed on
the p-type semiconductor layer;

a first insulating layer having at least one opening
for the n-electrode and one opening for the p-electrode formed
therein, which covers the first n-electrode and the first

p-electrode so as to insulate the first n-electrode and the first
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p-electrode from each other, except for the opening for the
n-electrode and the opening for the p-electrode,

a second n-electrode formed on the first insulating
layer as a thin film having an area larger than a joined face
betweenthen—typesemiconductorlayerandthefifstn—electrode,
thesecondn—electrodebeinQelectricallyconnectedtothefirst
n-electrode through the opening for the n-electrode of the first
insulating layer; and

a second p-electrode formed on the first insulating
layer as a thin film having an area smaller than a joined face
between the n-type semiconductor 1layer and the p-type
semiconductor layer, thesecondp-electrodebeingelectrically
connected to the first p-electrode through the opening for the

p—electrode of the first insulating layer.

3. The semiconductor light-emitting element
according to claim 2, further comprising:

a conductive layer that is formed on the first
insulating layer on the p-type semiconductor layer so as to have
an area that is smaller than the area of the joined face between
then-type semiconductor layer andthe p-type semiconductor layer
and is larger than the area on the‘second p-electrode, the
conductive layer being electrically connected to the first
p—electrode through the opening for the p-electrode of the first

insulating layer; and
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a second insulating layer that is formed between
the conductive layer and the secondn-electrode so as to.insulate
the conductive layer and the second n-electrode from each other,

wherein the second p-electrode is formed on the
conductive layer as a thin film having an area that is larger
than the joined face between the p-type semiconductor layer and
the first p-electrode and the second p-electrode is electrically

connected to the first p-electrode through the conductive layer.

4. The semiconductor 1light-emitting element
according to claim 2 or 3, wherein a plurality of openings for
the p-electrode of the first insulating layer are formed so as

to be dispersed virtually uniformly.

5. The semiconductor 1light-emitting element
according to any one of claims 1 to 3, wherein the second

n-electrode and the second p-electrode have virtually same size.

6. The semiconductor 1light-emitting element
according to any one of claims 1 to 3, wherein the conductive
bonding material layer is any one of the members selected from
a group consisting of solder, silver paste and anisotropic

conductive resin.

7. A light-emitting device comprising:
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the semiconductor light-emittingelement according
to claim 1;

a circuit board having a plurality of electrodes;
and

a conductive bonding material layer that
electrically connects and fixes the second n-electrode and the

second p-electrode to the electrodes on the circuit board.

8. The light-emitting element according to claim
7, wherein the conductive bonding material layer is any one of
the members selected from a group consisting of solder, silver

paste and anisotropic conductive resin.

9. A method for manufacturing a semiconductor
light-emitting element comprising:

preparing a bare light-emitting element comprising
an n-type semiconductor layer formed on a light-transmitting
element substrate so as to cover the element substrate; a p-type
semiconductor layer formed on an area on the -n—type
semiconductor layer from which an area for the n-electrode on
the n-type semiconductor layer is excluded, for emitting light
in cooperation with the n-type semiconductor layer; a first
n-electrode that is a thin film formed on the area for thé
n-electrode of the n-type semiconductor layer; and a first

p-electrodethatisathin film formed on the p-type semiconductor
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layer;

forming a first insulating layer so as to insulate
the first n-electrode and the first p-electrode from each other;

forming a second n-electrocde on the first
n-electrode and the first insulating layer as a thin film having
anarea larger thana joined facebetween the n-type semiconductor
and the first n-electrode, so that the second n-electrode is
electrically connectedto the first n-electrode andis insulated
from the first p-electrode by the first insulating layer; and

forming a second p-electrode on the first
p-electrode as a thin film having an area smaller than a joined
face between the n-type semiconductor layer and the p-type
semiconductor 1layer, so that the second p-electrode is

electrically connected to the first p-electrode.

10. A method for manufacturing a semiconductor
light-emitting element comprising:

preparing a bare light-emitting element comprising
an n-type semiconductor layer formed on a light-transmitting
element substrate so as to cover the element substrate; a p-type
semiconductor layer formed on an area on the n-type semiconductor
layer from which the area for the n-electrode of the n-type
semiconductor layer is excluded, for emitting 1light in
cooperation with the n-type semiconductor layer; a first

n-electrode that is a thin film formed on the area for the
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n-electrode of the n-type semiconductor layer; and.a first
p-electrode that isathin film formed on the p-type semiconductor
layer;

forming a first insulating layer having at least
one of each of an opening for the n-electrode and an opening
for the p-electrode so as to cover the first n-electrode and
the first p-electrode;

forming, on the first insulating layer, a second
n-electrode that is a thin film having an area larger than a
joined face between the n-type semiconductor layer and the first
n-electrode, so that the second n-electrode is electrically
connected to the first n-electrode through the opening for the
n-electrode of the first insulating layer; and

forming, on the first insuiating layer, a second
p-electrode that is a thin film having an area smaller than a
joinedfacebetweenthen—typesemiconductorlayerandthep—type
semiconductor layer, so that the second p-electrode is
electrically connected to the first p-electrode throﬁgh the

opening for the p-electrode of the first insulating layer.
11. The method for manufacturing a semiconductor
light-emitting element according to claim 10, wherein the first

insulating layer is formed through. sputtering.

12. The method for manufacturing a semiconductor
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light-emitting element according to any one of claims 9 to 11,
wherein the second n-electrode and the second p-electrode are

formed through sputtering or plating.

13. A method for mounting semiconductor
light-emitting elements, comprising:

placing solder between the second n-electrode as
well as the second p-electrode of the semiconductor
light-emitting element according to claim 1 and a plurality of
electrodes on a circuit board, and then carrying out a reflow
treatment thereon, thereby the semiconductor light-emitting

elements are mounted on the circuit board through solder.
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ABSTRACT

An LED chip (1) of the present invention has a
structure inwhich ann-type semiconductor layer (12) andap-type
semiconductor layer (13) are successively formed on the lower
face of an element substrate (11), with the p—type semiconductor
layer (13) being formed on an area except for an area for an
n-electrode (12a). A first n-electrode (14) is formed on the
area for the n-electrode (12a) and a first p-electrode (15) is
formed on the p-type semiconductor layer (13). A first
insulating layer (16) having openings (16a) and (16b) is formed
on the first n—-electrode (14) and the first p-electrode (15),
andasecqndn—electrode(17)andasecondp—electrode(18)having
virtually the same size are formed on the first insulating layer
(16) . With this arrangement, the electrode on the n-type
semiconductor layer (12) can be made larger, thereby a mounting
process of LED chips (1) onto acircuit board (40) canbe executed

by using solder (31) at low costs.
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Matsushita Ref*: P040084-01 Application Serial No.

(* must be filled) .
Japan Firm Name: AOYAMA & PARTNERS Japan Firm Ref: _548884
US Firm Name: __ WLP US Firm Ref:

DECLARATION AND POWER OF ATTORNEY FOR U.S. PATENT APPLICATION
(2) M Original  (b) O Supplemental - (c) O] Substitute (d) O PCT (e) O Design

As a below named inventor, | hereby declare that: my residence, post office address and citizenship are as stated
below next to my name; and | believe that | am the original, first and sole inventor (if only one name is listed below) or an original,
first and joint inventor (if plural inventors are named below) of the subject matter which is claimed and for which a patent is
sought on the invention entitled: '

Title of Ihvention:

SEMICONDUCTOR LIGHT-EMITTING ELEMENT, MANUFACTURING METHOD AND
MOUNTING METHOD OF THE SAME AND LIGHT-EMITTING DEVICE

R P o BT re s pepa

(9) OO the specification in the U.S.
Application:

and with amendments (if applicable):

i PCT-USiAatipnal:éntryun
(h) M the specification in the
International Application:

wherifiling.this Déclaration before and &

PCT/JP2005/017467 September 22, 2005,

(Check here only for US national entry under 35 U.S.C. 371) and with amendments (lf applicable):

I hereby state that | have reviewed and understand the contents of the above-identified specification, including the
claims, as amended by any amendment(s) referred to above.

| acknowledge my duty to disclose to the U.S. Patent and Trademark Office all information known to me to be material
to patentability as defined in Title 37, Code of Federal Regulations, §1.56. S

I hereby claim foreign priority benefits under Title 35, United States Code, §119 (a-d), §172, or §365(b) of any foreign
application(s) for patent or inventor's certificate, or §365(a) of any PCT international application which designated at least one
country other than the United States of America, listed below, and have also identified below any foreign application for patent or
inventor's certificate, or of any PCT international application having a filing date before that of the application on which priority is
claimed: ' .

(Foreign Pricrity Infarmation)
COUNTRY APPLICATION NO. DATE OF FILING PRIORITY
‘ CLAIMED

 Japan _ 2004-279049 September 27, 2004 : YES

a] Additidnal foreign or international application numbers are listed on a supplemental priority sheet attached hereto.
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I hereby claim the benefit under Title 35, United States Code §119(e) of any United States Provisional application(s)

listed below.
(US Py i Application Inf

APPLICATION NO. U.S. PROVISIONAL APPLICATION FILING DATE

o Additional U.S. provisional application numbers are listed on a supplemental priority sheet attached hereto.

| hereby claim the benefit under Title 35, United States Code §120 of any United States application(s), or §365(C) of
any PCT international application designating the United-States of America, listed below and, insofar as the subject matter of
each of the claims of this application is not disclosed in the prior United States or PCT international application in the manner
provided by the first paragraph of Title 35, United States Code §112, | acknowledge the duty to disclose information material to
patentability as defined in Title 37, Code of Federal Regulations, §1.56 which occurred between the filing date of the prior

application and the national or PCT international filing date of this application.
: {Domestic Priosity Information)

APPLICATION NO. U.S. FILING DATE STATUS: PATENTED, PENDING, ABANDONED

o Additional: U.S..or international application numbers are listed on a supplemental priority sheet attached hereto.

POWER OF ATTORNEY: As a named inventor, | hereby appoint the attomeys and agents associated with U.S. Patent and
Trademark Office Customer Number identified bellow to prosecute this application and to transact all business in the U.S. Patent
and Trademark Office connected therewith, and direct that all correspondence be addressed to that customer number.

[l

| hereby authorize the U.S. attorneys and agents associated with the customer number to accept and follow instructions
from Matsushita Electric Industrial Co., Ltd., and any affiliated or subsidiary company thereof, received via their corporate
representatives and/or their foreign patent attorneys or agents, if any, as to any action to be taken in the U.S. Patent and
Trademark Office regarding this application without direct communication between the U.S. attorneys or agents and myseif.

Direct Correspondence to:

CUSTOMER NUMBER 52349

| further declare that all statements made herein of my own knowledge are true, and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge that wiliful false
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United
States Code, and that such willful false statements may jeopardize the validity of the application or any patent issuing thereon.

INVENTOR (s) , :
Full Name of Sole or First FIRST NAME LAST NAME - SIGNATURE /E)I}TE OF?IGNATURE
Inventor : Kazushi HIGASHI , . -0 Wl
| /%M X/'?“"/{‘ kbt o FFTE=F 20 7
Residence & Citizenship CITY, STATE or COUNTRY . . CITIZENSHIP
Osaka, JAPAN JAPAN
Post office address ADDRESS cITY STATE OR COUNTRY ZIP CODE
c/o Matsushita Electric Industrial Co., Ltd.
1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8501 JAPAN
Full Name of FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE
Second Inv?ntor Shinji ISHITANI . :Z < J Lol Feb'f“ﬂ")’ 5 2007
Residence & Citizenship CITY, STATE or COUNTRY CITIZENSHIP
Hyogo, JAPAN JAPAN
Post office address ADDRESS - cITY ' STATE OR COUNTRY ZIP CODE
c/o Matsushita Electric Industrial Co., Ltd.
1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8501 JAPAN
-2.
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In re application of
Kazushi HIGASHI et al. : Mail Stop: PCT
Serial No. NEW : Attorney Docket No. 2007_0415A
Filed March 12, 2007

SEMICONDUCTOR LIGHT-EMITTING ELEMENT,

THE COMMISSIONER IS AUTHORIZED
MANUFACTURING METHOD AND MOUNTING TO CHARGE ANY DEFICIENGY IN THE
METHOD OF THE SAME AND LIGHT-EMITTING FEES FOR THIS PAPER TO DEPOSIT
DEVICE ACCOUNT NO. 23-0975

[Corresponding to PCT/JP2005/017467
Filed September 22, 2005]

PRELIMINARY AMENDMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Prior to initial examination of the above-identified application, kindly amend the

application as follows:
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FH 000216 N IKEA Supply AG
- Exhibit 1002 Page 216 of 361

~



AMENDMENTS TO THE ABSTRACT

Replace the abstract with the enclosed substitute abstract.
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AMENDMENT TO THE CLAIMS

1.(Original) A semiconductor light-emitting element comprising:

a light-transmitting element substrate;

( an n-type semiconductor layer formed on the element substrate so as to cover the
element substrate;

a p-type semiconductor layer formed so as to cover an area on the n-type
semiconductor layer from which an area for an n-electrode on the n-type semiconductor layer is
excluded, for emitting light in cooperation with the n-type semiconductor layer;

a first n-electrode that is a thin film formed on the area for the n-electrode of the
n-type semiconductor layer;

a first p-electrode that is a thin film formed on the p-type semiconductor layer;

a first insulating layer that is formed so as to insulate the first n-electrode and the
first p-electrode from each other;

a second n-electrode formed on the first n-electrode and the first insulating layer
as a thin film having an area larger than a joined face between the n-type semiconductor and the
first n-electrode so that the second n-electrode is electrically connected to the first n-electrode,
the second n-electrode being insulated from the first p-electrode by the first insulating layer; and

a second p-electrode formed as a thin film having an area smaller than a joined
face between the n-type semiconductor layer and the p-type semiconductor layer, the second p-

electrode being electrically connected to the first p-electrode.

2.(Original) A semiconductor light-emitting element comprising:

a light-transmitting element substrate;

an n-type semiconductor layer formed on the element substrate so as to cover the
element substrate;

a p-type semiconductor layer formed so as to cover an area on the n-type

semiconductor layer from which an area for an n-electrode on the n-type semiconductor layer is

FH 000218 IKEA Supply AG
Exhibit 1002 Page 218 of 361



excluded, for emitting light in cooperation with the n-type semiconductor layer;

a first n-electrode that is a thin film formed on the area for the n-electrode of the
n-type semiconductor layer;

a first p-electrode that is a thin film formed on the p-type semiconductor layer;

a first insulating layer having at least one opening for the n-electrode and one
opening for the p-electrode formed therein, which covers the first n-electrode and the first p-
electrode so as to insulate the first n-electrode and the first p-electrode from each other, except
for the opening for the n-electrode and the opening for the p-electrode,

a second n-electrode formed on the first insulating layer as a thin film having an
area larger than a joined face between the n-type semiconductor layer and the first n-electrode,
the second n-electrode being electrically connected to the first n-electrode through the opening
for the n-electrode of the first insulating layer; and

a second p-electrode formed on the first insulating layer as a thin film having an
area smaller than a joined face between the n-type semiconductor layer and the p-type
semiconductor layer, the second p-electrode being electrically connected to the first p-electrode

through the opening for the p-electrode of the first insulating layer.

3.(Original)  The semiconductor light-emitting element according to claim 2, further
comprising:

a conductive layer that is formed on the first insulating layer on the p-type
semiconductor layer so as to have an area that is smaller than the area of the joined face between
the n-type semiconductor layer and the p-type semiconductor layer and is larger than the area on
the second p-electrode, the conductive layer being electrically connected to the first p-electrode
through the opening for the p-electrode of the first insulating layer; and

a second insulating layer that is formed between the conductive layer and the
second n-electrode so as to insulate the conductive layer and the second n-electrode from each
other,

wherein the second p-electrode is formed on the conductive layer as a thin film
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having an area that is larger than the joined face between the p-type semiconductor layer and the
first p-electrode and the second p-electrode is electrically connected to the first p-electrode

through the conductive layer.

4.(Currently Amended) The semiconductor light-emitting element according to claim 2-ex
3, wherein a plurality of openings for the p-electrode of the first insulating layer are formed so as

to be dispersed virtually uniformly.

5.(Currently Amended) The semiconductor light-emitting element according to claim 1,
any-one-of-claimstto-3;-wherein the second n-electrode and the second p-electrode have

virtually same size.

6.(Currently Amended) The semiconductor light-emitting element according to claim], any
ene-of-elaims—1t+te-3;-wherein the conductive bonding material layer is any one of the members

selected from a group consisting of solder, silver paste and anisotropic conductive resin.

7.(Original) A light-emitting device comprising:
the semiconductor light-emitting element according to claim 1;
a circuit board having a plurality of electrodes; and
a conductive bonding material layer that electrically connects and fixes the second

n-electrode and the second p-electrode to the electrodes on the circuit board.

8.(Original) The light-emitting element according to claim 7, wherein the conductive bonding
material layer is any one of the members selected from a group consisting of solder, silver paste

and anisotropic conductive resin.

9.(Original) A method for manufacturing a semiconductor light-emitting element comprising:

preparing a bare light-emitting element comprising an n-type semiconductor layer
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formed on a light-transmitting element substrate so as to cover the element substrate; a p-type
semiconductor layer formed on an area on the n-type semiconductor layer from which an area
for the n-electrode on the n-type semiconductor layer is excluded, for emitting light in
cooperation with the n-type semiconductor layer; a first n-electrode that is a thin film formed on
the area for the n-electrode of the n-type semiconductor layer; and a first p-electrode that is a thin
film formed on the p-type semiconductor layer;

forming a first insulating layer so as to insulate the first n-electrode and the first p-
electrode from each other;

forming a second n-electrode on the first n-electrode and the first insulating layer
as a thin film having an area larger than a joined face between the n-type semiconductor and the
first n-electrode, so that the second n-electrode is electrically connected to the first n-electrode
and is insulated from the first p-electrode by the first insulating layer; and

forming a second p-electrode on the first p-electrode as a thin film having an area
smaller than a joined face between the n-type semiconductor layer and the p-type semiconductor

layer, so that the second p-electrode is electrically connected to the first p-electrode.

10.(Original) A method for manufacturing a semiconductor light-emitting element comprising:

preparing a bare light-emitting element comprising an n-type semiconductor layer
formed on a light-transmitting element substrate so as to cover the element substrate; a p-type
serﬂiconductor layer formed on an area on the n-type semiconductor layer from which the area
for the n-electrode of the n-type semiconductor layer is excluded, for emitting light in
cooperation with the n-type semiconductor layer; a first n-electrode that is a thin film formed on
the area for the n-electrode of the n-type semiconductor layer; and a first p-electrode that is a thin
film formed on the p-type semiconductor layer;

forming a first insulating layer having at least one of each of an opening for the n-
electrode and an opening for the p-electrode so as to cover the first n-electrode and the first p-
electrode;

forming, on the first insulating layer, a second n-electrode that is a thin film
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having an area larger than a joined face between the n-type semiconductor layer and the first n-
electrode, so that the second n-electrode is electrically connected to the first n-electrode through
the opening for the n-electrode of the first insulating layer; and

forming, on the first insulating layer, a second p-electrode that is a thin film
having an area smaller than a joined face between the n-type semiconductor layer and the p-type
semiconductor layer, so that the second p-electrode is electrically connected to the first p-

electrode through the opening for the p-electrode of the first insulating layer.

11.(Original) The method for manufacturing a semiconductor light-emitting element according

to claim 10, wherein the first insulating layer is formed through sputtering.

12.(Currently Amended) The method for manufacturing a semiconductor light-emitting
element according to claim 9, any-ene-ofelaims9-te-+H5-wherein the second n-electrode and the

second p-electrode are formed through sputtering or plating.

13.(Original) A method for mounting semiconductor light-emitting elements, comprising:
placing solder between the second n-electrode as well as the second p-electrode of

the semiconductor light-emitting element according to claim 1 and a plurality of electrodes on a

circuit board, and then carrying out a reflow treatment thereon, thereby the semiconductor light-

emitting elements are mounted on the circuit board through solder.
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REMARKS

'The present Preliminary Amendment is submitted to delete the multiple dependencies of
claims 4-6 and 12, thereby placing such claims in condition for examination and reducing the
required PTO filing fee.

Also, the abstract has been amended in order to remove the reference numerals therein.
The changes to the abstract are submitted in the form of a substitute abstract. A copy of the

abstract with changes marked therein is attached.

Respectfully submitted,
Kazushi HIGASHI et al.

N SN 5/

Michael S. Huppert
Registration No. 40,268
Attorney for Applicants

MSH/kjf

Washington, D.C. 20006-1021
Telephone (202) 721-8200
Facsimile (202) 721-8250
March 12, 2007
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ABSTRACT

An LED chip 43> of the present invention has a
structure in which an n-type semiconductor layer +32} and a
p-type semiconductor layer +%3} are successively formed on
the lower face of an element substrate—{%3), with the p-type
semiconductor layer +33) being formed on an area except for
an area for an n-electrode—*2a}. A first n-electrode 34}
is formed on the area for the n-electrode +{32a) and a first
p-electrode 415} is formed on the p-type semiconductor layer
3. A first insulating layer 436> having openings +H36éa})
and +*6b)> is formed on the first n-electrode {34} and the
first p-electrode—35}, and a second n-electrode {37} and a
second p-electrode +38) having virtually the same size are
formed on the first insulating layer—+3&}-. With this
arrangement, the electrode on the n-type semiconductor layer
412} can be made larger, thereby a mounting process of LED
chips 43> onto a circuit board 446} can be executed by using

solder 431} at low costs. . . .
Version with Markings to

Show Changes Made
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ABSTRACT

An LED chip of the present invention has a
structure in which an n-type semiconductor layer and a p-
type semiconductor layer are successively formed on the
lower face of an element substrate, with the p-type
semiconductor layer Dbeing formed on an area except for an
area for an n-electrode. A first n-electrode is formed on
the area for the n-electrode and a first p-electrode is
formed on the p-type semiconductor layer. A first insulating
layer having openings and is formed on the first n-electrode
and the first p-electrode, and a second n—electrode and a
second p-electrode having virtually the same size are formed
on the first insulating layer. With this arrangement, the
electrode on the n-type semiconductor layer can be made
larger, thereby a mounting process of LED chips onto a

circuit board can be executed by using solder at low costs.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re application of
Kazushi HIGASHI et al. : : Mail Stop: PCT
Serial No. NEW | : Attorney Docket No. 2007_0415A

Filed March 12, 2007
THE COMMISSIONER IS AUTHORIZED

SEMICONDUCTOR LIGHT-EMITTING ELEMENT, T ARGE ANY DEFICIENCY IN THE
MANUFACTURING METHOD AND MOUNTING FEES FOR THIE PAPER TO DEPOSIT
METHOD OF THE SAME AND LIGHT-EMITTING ACCOUNT NO. 23-0975

DEVICE

[Corresponding to PCT/JP2005/017467
Filed September 22, 2005]

INFORMATION DISCLOSURE STATEMENT

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

Sir:

Pursuant to the provisions of 37 CFR 1.56, 1.97 and 1.98, Applicants request consideration
of the references listed on attached form PTO-1449 and any additional information identified below
in paragraph 3. A legible copy of each reference listed on the Form PTO-1449 is enclosed, except

a copy is not provided for:

[ each U.S. Patent and U.S. Patent application publication;
0 each reference previously cited in the international application
PCT/ ; and/or
[ each reference previously cited in prior parent application Serial No.
la. [X] This Information Disclosure Statement is submitted:

within three months of the filing date (or of entry into the National Stage) of the
above-entitled application, or
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lc.

before the mailing of a first Office Action on the merits or the mailing of a first Office
Action after the filing of an RCE,

and thus no certification and/or fee is required.

‘[] This Information Disclosure Statement is submitted

after the events of above paragraph 1a and prior to the mailing date of a final Office Action
or a Notice of Allowance or an action which otherwise closes prosecution in the application,
and thus:

(1) [] the certification of paragraph 2 below is provided, or

(2) [] the fee of $180.00 specified in 37 CFR 1.17(p) is enclosed.

[] This Information Disclosure Statement is submitted:

after the mailing date of a final Office Action or Notice of Allowance or action which
otherwise closes prosecution in the application, and prior to payment of the issue fee, and
thus:

the certification of paragraph 2 below is provided, and

the fee of $180.00 specified in 37 CFR 1.17(p) is enclosed.

It is hereby certified

a. [] thateach item of information contained in this Information Disclosure Statement
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 the Statement,
or

b. [] that no item of information contained in the Information Disclosure Statement 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, was known to any individual designated in §1.56(c)
more than three months prior to the filing of the Statement.
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3. [] Consideration of the following list of additional information (including any copending or
abandoned U.S. application, prior uses and/or sales, etc.) is requested.

4. For each non-English language reference listed on the attached form PTO-1449, reference
is made to:
a. [] afull or partial English language translation submitted herewith,
b. [X] aforeign patent office search report (in the English language) submitted herewith,

c. [X] the concise explanation contained in the specification (references AN-AQ) of the
present application at page 2,

d. [] the concise explanation set forth in the attached English language abstract,
e. [] the concise explanation set forth below or on a separate sheet attached to the
reference:

5. [] A foreign patent office search report citing one or more of the references is enclosed.

Respectfully submitted,

Kazushi HIGASHI et al.

By M%jl%' 2 2.,.;
Michael S. Huppert
Registration No. 40,268

Attorney for Applicants
MSH/kjf
Washington, D.C. 20006-1021
Telephone (202) 721-8200
Facsimile (202) 721-8250
March 12, 2007
-3-
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Sheet 1 of 1 . INFORMATION DISCLOSURE STATEM a ;o
" ¥ iU U
FORM PTO 1449 (modified) ATTY DOCKET NO. SERIAL NO.
2007_0415A NEW

U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE

APPLICANT
LIST OF REFERENCES CITED BY APPLICANT(S) Kazushi HIGASHI et al.
(Use several sheets if necessary)
3 FILING DATE GROUP
Date Submitted to PTO: March 12, 2007 March 12, 2007

U.S. PATENT DOCUMENTS

*EXAMINER DOCUMENT DATE NAME CLASS SUBCLASS FILING DATE IF
INITIAL NUMBER APPROPRIATE

AB

AC

AD

AE

AF

AG

AH

Al

FOREIGN PATENT DOCUMENTS

DOCUMENT DATE COUNTRY CLASS SUBCLASS TRANSLATION

NUMBER YES _ NO
AJ 2000-114595 4/2000 JP Abstract
AK 2004-103975 4/2004 JP Abstract
AL 2002-151739 5/2002 JP Abstract
AM 2005-136177 5/20056 JP Abstract
AN 11-161197 6/1999 JP Abstract
AO 11-354836 12/1999 JP Abstract

OTHER DOCUMENT(S) (Including Author, Title, Date, Pertinent Pages, Etc.)

AP

AQ

EXAMINER : DATE CONSIDERED

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. Include cop)
this form with next communication to applicant.
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Searching PAJ 7 1/1 R—

PATENT ABSTRACTS OF JAPAN

-

(11)Publication number : 2000-114595
(43)Date of publication of application : 21.04.2000

(51)Int.Cl. HO1L 33/00

(21)Application number ; 10-284899 (71)Applicant : MATSUSHITA ELECTRONICS INDUSTRY
CORP

(22)Date of filing : 07.10.1998 (72)Inventor : MAEDA SHUSAKU

KOYA KENICHI
UCHI YOSHIBUMI

(54) SEMICONDUCTOR LIGHT EMITTING ELEMENT OF GaN COMPOUND

(57)Abstract:

PROBLEM TO BE SOLVED: To provide a semiconductor light
emitting element using a GaN semiconductor compound in a new
configuration for easily operating assembly by widening an n—side
electrode even at the time of reducing the scale of a light emitting
element and for omitting the joint by a microbump.

SOLUTION: GaN semiconductor compounds are laminated in the
order of an n—type layer 2 and a p—type layer 3 on a light
transparent and insulating substrate 1a, and one part of the p—type
layer 3 is removed so that the exposed face of the n—type layer 2
can be formed as a contact face 2a of an n—type electrode, and an
ohmic p—type electrode 4 is formed on the surface of the p—type
layer 3 in this semiconductor light emitting element. A p—type
bonding electrode 5 is laminated on the p—type electrode 4, and an
insulating film 6 is formed from the contact face 2a to the surface
of the p—type electrode 4, and an n—type bonding electrode 7
developed to an area covering the p—type electrode 4 on the
surface of the insulating film 6 is formed.

s

LEGAL STATUS
[Date of request for examination] 27.11.2003
[Date of sending the examiner's decision of rejection]

[Kind of final disposal of application other than the
examiner's decision of rejection or application converted
registration]

[Date of final disposal for application]
{Patent number}
[Date of registration]

[Number of appeal against examiner's decision of
rejection}

[Date of requesting appeal against examiner's decision of
rejection]

{Date of extinction of right]
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(57)Abstract:

PROBLEM TO BE SOLVED: To provide a method for manufacturing
an optical semiconductor element that serves as a means for
forming a connecting electrode consisting of an n—electrode and a
p—electrode of the same material, which dispenses with a large film—
forming device, ensures a minimum manufacturing cost, and
prevents electrode failures or the like.

SOLUTION: The method comprises the processes of; providing a
plated film containing basis metal, which can be deposited with an
electroless plating film, at least on a portion of the surface of either
a p—type semiconductor layer or an n—type semiconductor layer;
and forming one connecting electrode for covering the plating—
grown film by electroless plating, while forming at the same time the
other connecting electrode on the surface of the other
semiconductor layer.
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(54) PICTURE DISPLAY DEVICE

(57)Abstract

PROBLEM TO BE SOLVED: To improve the luminance of a light
emitting element in the case of viewing from the upper part, to
miniaturize an LED and to realize high— definition display by
providing all the electrodes of the light emitting element on a
surface coming in contact with a circuit board.

SOLUTION: The circuit board 7 where a recessed part for mounting
the light emitting element 1 is formed is produced. A solder part 10
is formed on a rear—surface electrode 9 by a plating method. A light
reflector 11 is stuck to the inner wall of the recessed part of the
board 7 near the side surface of the element 1. A projection 4 is
formed on the electrode 2 of the element 1 by a wire bonding
method. The element 1 where the projection 4 is formed is
immersed in a thinly spread conductive adhesive so as to transfer
the adhesive 5 to the projection 4. After the element 1 where the
adhesive 5 is transferred to the projection 4 is aligned with the
board 7. it is mounted at the specified position. Then, the adhesive
5 is hardened so as to conduct between the board 7 and the
element 1.

LEGAL STATUS
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[Date of sending the examiner's decision of rejection]

[Kind of final disposal of application other than the
examiner's decision of rejection or application converted
registration]

[Date of final disposal for application]
[Patent number]
[Date of registration]

[Number of appeal against examiner's decision of
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[Date of requesting appeal against examiner's decision of
rejection]
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(57)Abstract:

PROBLEM TO BE SOLVED: To provide a full color light emitting
device in which reliability can be enhanced by enhancing resistance
against high voltage of static electricity or surge while simplifying
electric connection.

SOLUTION: The full color semiconductor light emitting device
combines an Si diode 1 for protection against static electricity and
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From the INTERNATIONAL BUREAU

PCT

SECOND AND SUPPLEMENTARY NOTICE -

INFORMING THE APPLICANT OF THE . KAWAMIYA, Osamu
COMMUNICATION OF THE INTERNATIONAL AOYAMA & PARTNERS, IMP Building
APPLICATION (TO DESIGNATED OFFICES 3-7, Shiromi 1-chome, Chuo-ku
WHICH APPLY THE 30 MONTH TIME : Osaka-shi, Osaka 5400001
h LIMIT UNDER ARTICLE 22(1)) JAPON

(PCT Rule 47.1(c))

Date of ma]lmg (day/month/year)

01 February 2007 (01.02.2007)

Applicant's or agent's file reference

666189 ’ IMPORTANT NOTICE
I:memalional;applicalion No. International filing date (day/month/year) Priority date (day/month/year)
= PCT/JP2005/017467 22 September 2005 (22.09.2005) 27 September 2004 (27.09.2004)
Applicant

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. et al

1. ATTEN?TION: For any designated Office(s), for which the time limit under Article 22(1), as in force from 1 April 2002 (30 months from
the priority date), does not apply, please see Form PCT/IB/308(First Notice) issued previously.

9

Notice is hereby given that the following designated Office(s), for which the time limit under Article 22(1), as in force from 1 April 2002,
does apply, has/have requested that the communication of the intermational application, as provided for in Article 20, be effected under
Rule 93bis.1. The International Bureau has effected that commumcauon on the date indicated below:

06 April 2006 (06.04.2006)

AU.,‘ AZ, BY, CN, CO, DZ, EP, HU, KG, KP, KR, MD, MK, MZ, NA, NG, PG, RU, SY, TM, US

= In accordance with Rule 47.1(c-bis)(i), those Offices will accept the present notice as conclusive evidence that the communication of the
international application has duly taken place on the date of mailing indicated above and no copy of the international application is required
1o be furnished by the appllcan[ to the désignated Office(s).

3. The fo]]owmg designated Offices, for which the time limit under Article 22(1), as in force from 1 Apri'l 2002, does apply, have not
requested, as at the time of mailing of the present notice, that the communication of the international application be effecied under Rule
93bis.1 :

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BW, BZ, CA, CR, CU, CZ, DE, DK, DM, EA, EC, EE, EG, ES, FI, GB, GD,
GE, GH, GM, HR, ID, IL, IN, IS, JP, KE, KM, KZ, LC, LK, LR, LS, LT, LV, LY, MA, MG, MN, MW, MX, NI, NO, NZ, OA,
OM, PH, PL, PT, RO, SC, SD, SG, SK, SL, SM, TJ, TN, TR, TT, UA, UZ, VC, VN, YU, ZA, ZM, ZW

In accordance with Rule 47.1(c-bis)(ii), those Offices accept the present notice as conclusive evidence that the Contracting State for which
that Office acts as a designated Office does not require the furnishing, under Article 22, by the applicant of a copy of the intemational
application.

4. TIME LIMITS for entry into the national phase

For the designated or elecied Office(s) listed above, the applicable time limit for entering the national phase will, subject to what is said in
the following paragraph, be 30 MONTAS from the priority date.

In pracuce time limits other than the 30-month time limit will continue 1o apply, for various periods of time, in respect of certain of the
designaled or elected Office(s) listed above. For regular updates on the applicable time limits (30 or 31 months, or other time limit),
Office by Office, refer to the PCT Gazette, the PCT Newsletter and the PCT Applicant’s Guide, Volume 11, National Chapters, all available
from WIPO’s Internet site, al http://www_wipo.int/pct/en/index.html.

It is the applicant's sole responsibility to monitor all these time limits.
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(57) Abstract: An LED chip (1) is successively provided with an n-type semiconductor layer (12) and a p-type semiconductor
I layer (13) on a lower plane of an element board (11), and the p-type semiconductor layer (13) is formed by excluding an n-electrode
region (12a). In the n-electrode region (12a), a first n-electrode (14) is formed, and on the p-type semiconductor layer (13), a first
p-¢electrode (15) is formed. On the first n-electrode (14) and the first p-electrode (15), a first insulating layer (16) having openings
er) (16a, 16b) is formed, and on the first insulating layer (16), a second n-clectrode (17) and a second p-electrode (18) which have
c substantially the same size are formed. Thus, the electrode on the side of the n-type semiconductor layer (12) can be made large in
\Q size, and mounting of the LED chip (1) on a wiring board (40) can be performed at low cost by using a solder (31).
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KAWAMIYA, Osamu "~

AOYAMA & PARTNERS, IMP Building, 3-7, Shiromi
1-chome, Chuo-ku, Osaka-shi, Osaka

5400001

JAPON

Date of mallmg (day/month/year)
- 24 November 2005 (24.11 2005)

Applicant's or agent's file reference

666189

IMPORTANT NOTIFICATION

International | application No.

PCT/JP2005/017467 v

Intemational filing date (day/month/year)
22 September 2005 (22.09.2005) vV

International ; publication date (daywmonth/year)}

Priority date (daymonth/year)

—

Not ye_‘jt,published 27 September 2004 (27.09.2004)

Applicant
MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. et al v/

1. By means of this Form, which replaces any previously issued notification concerning submission or transmittal of priority
documents, the applicant is hereby notified of the date of receipt by the International Bureau of the priority document(s) relating to
all earlier application(s) whose priority is claimed. Unless otherwise indicated by the letters “NR", in the right-hand column or by an
aster1sk appearing next to a date of receipt, the priority document concerned was submitted or transmitted to the International Bureau
in comphance with Rule 17.1(a) or (b).

2. .ar applzcabla) The letters “NR" appearing in the right-hand column denote a priority document which, an the date of mailing of
this Form, had not yet been received by the International Bureau under Rule 17.1(a) or (b). Where, under Rule 17.1(a), the
priority document must be submitted by the applicant to the receiving Office or the International Bureau, but the applicant fails to
submiit the priority document within the applicable time limit under that Rule, the attention of the applicant is directed to Rule
17.1¢c) which provides that no designated Office may disregard the priority claim concerned before giving the applicant an
opportunity, upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the
circumstances.
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