Atty. Dkt. No. 100415-0198

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
First Inventor Name: Hirofumi ICHIKAWA

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-
MOLDED BODY, AND METHODS FOR
MANUFACTURING LIGHT EMITTING DEVICE,
RESIN PACKAGE AND RESIN-MOLDED BODY

Prior Appl. No.: 13/969,182
Prior Appl. Filing

Date: 8/16/2013
Examiner: Unassigned
Art Unit: Unassigned

CONTINUING PATENT APPLICATION
TRANSMITTAL LETTER

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

Commissioner:

Transmitted herewith for filing under 37 C.F.R. § 1.53(b) is a:
[ X ] Continuation [ ] Division [ ] Continuation-In-Part (CIP)

of the above-identified copending prior application in which no patenting, abandonment, or
termination of proceedings has occurred. Priority to the above-identified prior application is
hereby claimed under 35 U.S.C. § 120 for this continuing application. The entire disclosure of
the above-identified prior application is considered as being part of the disclosure of the

accompanying continuing application and is hereby incorporated by reference therein.

Enclosed are:

[ X] Description, Claim(s), and Abstract (48 pages).
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Atty. Dkt. No. 100415-0198

[ X] Formal drawings (13 sheets, Figures 1-19D).
[ X] Executed Declaration (4 pages).

[ X ] Power of Attorney (1 pages).

[ X] 3.73(c) statement.

[ X] Information Disclosure Statement.

[ X] Form PTO-SBOS.

[ X] Preliminary Amendment (4 pages)

[ X1 Application Data Sheet (37 CFR 1.76).

The adjustment to the number of sheets for EFS-Web filing follows:

Number of EFS-Web Number of Sheets for EFS-Web
Sheets Adjustment
65 X 75% 49

The filing fee is calculated below at the large entity rate:
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Number
Filed
Basic Filing
Fee
Search Fee
Examination
Fee
Size Fee 49
Total Claims: 30
Independents: 4

If any Multiple Dependent Claim(s) present:

Included
in
Basic Fee

100
20
3

Extra

Surcharge under 37 CFR 1.16(¢) for late filing of
Executed Declaration or late payment of filing fee
Prioritized Examination fee (Track I) under 37 C.F.R. § 1.17 (¢)

Processing Fee (Track I) under 37 C.F.R. § 1.17 (i)

Assignment Recordation Fee:

Processing Fee under 37 CFR 1.17(i) for Late Filing
of English Translation of Application:

TOTAL FEE

X
X
X
+
+

+
+

Rate

$280.00

$600.00
$720.00

$400.00

$80.00
$420.00
$780.00
$140.00

TOTAL FILING FEE:

$40.00
$140.00

Fee
Totals

= $280.00

$600.00
$720.00

$0.00
= $800.00
= $420.00
= $0.00
$0.00

$0.00

$0.00
= $2820.00
= $0.00
$0.00

= $2820.00

The above-identified fees of $2820.00 are being paid by credit card via EFS-Web.

The Commissioner is hereby authorized to charge any additional fees which may be

required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to

Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by the credit

card payment instructions in EFS-Web being incorrect or absent, resulting in a rejected or

incorrect credit card transaction, the Commissioner is authorized to charge the unpaid amount to

Deposit Account No. 19-0741.
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Please direct all correspondence to the undersigned attorney or agent at the address

indicated below.

Date October 30, 2015

FOLEY & LARDNER LLP
Customer Number: 22428

Atty. Dkt. No. 100415-0198

Respectfully submitted,

By /Stephen B. Maebius/

Stephen B. Macbius
Attorney for Applicant

Telephone:  (202) 672-5569
Facsimile: (202) 672-5399

Registration No. 35,264
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PTO/AIA/14 (07-14)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persoens are required to respond to a collection of information unless it contains a valid CMB control number.

) ) Attorney Docket Number | 100415-0198
Application Data Sheet 37 CFR 1.76

Application Number

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR

Title of Invention | v\ \\)FACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:
Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Hirofumi ICHIKAWA
Residence Information (Select One) () US Residency  (¢) Non US Residency () Active US Military Service

City |Komatsushima-shi Country of Residence | JP

Mailing Address of Inventor:

Address 1 c/o NICHIA CORPORATION

Address 2 491-100, Oka, Kaminaka-cho

City Anan-shi, Tokushima | State/Province |
Postal Code 774-8601 | Country i | P

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Masaki HAYASHI
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service

City Anan-shi Country of Residence i JP

Mailing Address of Inventor:

Address 1 ¢/o NICHIA CORPORATION

Address 2 491-100, Oka, Kaminaka-cho

City Anan-shi, Tokushima | State/Province |
Postal Code 774-8601 | Country i JP

Remove
Inventor 3

Legal Name
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PTO/AIA/14 (07-14)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 100415-0198

Application Data Sheet 37 CFR 1.76

Application Number

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR

Title of Invention | v\ N1 JFACTURING LIGHT EMITTING DEVIGE, RESIN PACKAGE AND RESIN-MOLDED BODY

Prefix| Given Name Middle Name Family Name Suffix
Shimpei SASAOKA
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City |Tokushima-shi Country of Residence | P

Mailing Address of Inventor:

Address 1 c/o NICHIA CORPORATION

Address 2 491-100, Oka, Kaminaka-cho

City Anan-shi, Tokushima | State/Province |

Postal Code 774-8601 | Country i JP

Inventor 4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Tomohide MIKI

Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service

City | Tokushima-shi Country of Residence i JP

Mailing Address of Inventor:

Address 1 c/o NICHIA CORPORATION

Address 2 491-100, Oka, Kaminaka-cho

City Anan-shi, Tokushima | State/Province |
Postal Code | 774-8601 | Country i JP

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 22428

Email Address IPDocketing@foley.com | AddEmail | [Remove Email
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 100415-0198

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR
MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY

Application Information:

Title of the Invention LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR
MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY

Attorney Docket Number| 100415-0198 Small Entity Status Claimed [ |

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 13 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.5.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. I hereby request that the attached application not be published under

[] 35U.S5.C.122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (e) Customer Number (O US Patent Practitioner (O Limited Recognition (37 CFR 11.9)

Customer Number 22428
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PTO/AIA/14 (07-14)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

. Attorney Docket Number | 100415-0198
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR
MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119({g), 120, 121, 365(c), or 386(c} or indicate National

Stage entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference
required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Continuation of 13/969182 2013-08-16
Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
13/969182 Continuation of 12f737940 20110513
Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
12/737940 a 371 of international PCT/JP2005/004170 2009-08-27
Additiona_l Dcmestic Benefit/Naticnal Stage Data may be generated within this form 33
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) ithe information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

| Remove I
Application Number Country i Filing Date (YYYY-MM-DD) Access Codei (if applicable)
2008-225408 JP 2008-09-03
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 100415-0198

Application Data Sheet 37 CFR 1.76

Application Number

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR

Title of Invention | v\ N1 JFACTURING LIGHT EMITTING DEVIGE, RESIN PACKAGE AND RESIN-MOLDED BODY

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority tc or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 cr 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

Autherization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPQ), the Korean Intellectual Froperty Office {(KIPQO), the World Intellectual Froperty Office {WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPQO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h){3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.8.C. 119(a)-{d) if a copy of the foreign application that satisfies the cettified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14{(c}, access may be provided to information concemning the date o f filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 100415-0198

Application Data Sheet 37 CFR 1.76

Application Number

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR

Title of Invention | v\ N1 JFACTURING LIGHT EMITTING DEVIGE, RESIN PACKAGE AND RESIN-MOLDED BODY

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignhee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should he

identified in this section.

(&) Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventaor :

If the Applicant is an Organization check here.

Organization Name | 01114 CORPORATION

Mailing Address Information For Applicant:

Address 1 491-100, Oka, Kaminaka-cho

Address 2

City Anan-shi, Tokushima State/Province

Country il Jp Postal Code 774-8601
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assighee is an Organization check here.
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 100415-0198

Application Data Sheet 37 CFR 1.76

Application Number

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR

Title of Invention | v\ N1 JFACTURING LIGHT EMITTING DEVIGE, RESIN PACKAGE AND RESIN-MOLDED BODY

Organization Name | oA CORPORATION

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 491-100, Oka, Kaminaka-cho

Address 2

City Anan-shi, Tokushima State/Province

Country i JP Postal Code 774-8601
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add hutton.

Signature:

NOTE: This form must be sighed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signhature requirements and
certifications.

Signature [/Stephen B. Maebius/ Date (YYYY-MM-DD)| 2015-10-30
First Name | Stephen B. Last Name | Maebius Registration Number | 35264
Additional Signature may be generated within this form by selecting the Add button. Add

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.5.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S5.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine

whether the Freedom of Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in

order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent C ¢ o p eration Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U_.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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Atty. Dkt. No. 100415-0198

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hirofumi ICHIKAWA

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE,
RESIN-MOLDED BODY, AND METHODS FOR
MANUFACTURING LIGHT EMITTING DEVICE,
RESIN PACKAGE AND RESIN-MOLDED BODY

Appl. No.: Unassigned
Filing Date: 10/30/2015
Examiner: Unassigned
Art Unit: Unassigned

Confirmation Number:  Unassigned

PRELIMINARY AMENDMENT UNDER 37 CFR 1.115

Mail Stop AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:
Prior to examination of the present Continuing Application, Applicant respectfully

requests that the application be amended as follows:
Amendments to the Specification begin on page 2 of this document.
Remarks/Arguments begin on page 3 of this document.

Please amend the application as follows:

4834-2167-2234.1
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Amendments to the Specification:

Please amend paragraph [0001] of specification as follows:

This application is a gontinuation of .S

£ 16, 2013, which 1 turn 18 a continuation of U.S. Patent Application No. 12/737,940,

filed on May 13, 2011, which issued as U.S. Patent No. 8,530,250 on September 10, 2013.

4834-2167-2234.1
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Atty. Dkt. No. 100415-0198

REMARKS
Applicant respectfully requests that the foregoing amendments be made prior to

examination of the present application.

Applicant believes that the application is in condition for allowance. Favorable

consideration is respectfully requested.

The Examiner is invited to contact the undersigned by telephone if it is felt that a

telephone interview would advance prosecution.

Respectfully submitted,
Date Oct. 30,2015 By /Stephen B. Macbius/
FOLEY & LARDNER LLP Stephen B. Maebius
Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 672-5569 Registration No. 35,264

Facsimile: (202) 672-5399

4834-2167-2234.1
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LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND
METHODS FOR MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE
AND RESIN-MOLDED BODY

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001]

This application is a continuation of U.S. Patent Application No. 12/737,940, filed on
May 13, 2011, which issued as U.S. Patent No. 8,530,250 on September 10, 2013.

TECHNICAL FIELD
[0002]
The present invention relates to a light emitting device used for light equipment, a

display, a backlight of a mobile telephone, a movie lighting auxiliary light source, and other

general consumer light sources, and to a method for manufacturing a light emitting device.
BACKGROUND ART

[0003]

A light emitting device using light emitting elements is small, provides good power
efficiency, and emits light of bright color. Further, the light emitting elements are
semiconductor elements, and therefore there is no concern for blowout. The light emitting
elements have characteristics of good initial driving performance and are robust against
vibration and repetition of on and oft of lighting. The light emitting elements have these good
characteristics, and therefore light emitting devices using light emitting elements such as light

emitting diodes (LEDs) and laser diodes (I.Ds) are utilized as various light sources.

[0004]

4828-9823-7719.1
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FIG. 14 is a perspective view illustrating a method for manufacturing a conventional
light emitting device. FIG. 15 is a perspective view illustrating an intermediate of the
conventional light emitting device. FIG. 16 is a perspective view illustrating the conventional

light emitting device.
[0005]

Conventionally, as a method for manufacturing a light emitting device, a method is
disclosed for insert-molding a lead frame with a non-translucent, light reflecting white resin,
and molding a resin-molded body which has concave cups at predetermined intervals through
the lead frame (e.g., refer to Patent Document 1). Although quality of a material of a white
resin is not clearly described, as is insertion-molding performed and as is clear from the
figures, a general thermoplastic resin is used. As a general thermoplastic resin, for example, a
thermoplastic resin such as liquid crystal polymer, PPS (polyphenylene sulfide), and nylon is

often used as a light blocking resin-molded body (e.g., refer to Patent Document 2).

[0006]

However, the thermoplastic resin has littlc adhesion with a lead frame, and the resin
part and lead frame are likely to be detached. Further, the thermosetting resin has lower resin
fluidity of the resin and therefore is not adequate to mold a resin-molded body of a
complicated shape, and has little light resistance. In recent years in particular, the output of a
light emitting element is remarkably improved and, as the output of a light emitting clement
is increased, light deterioration of a package made of a thcrmoplastic resin becomes more

distinct.

[0007]
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In order to solve the above problems, a light emitting device using a thermosetting
resin for a material of a resin-molded body is disclosed (e.g., refer to Patent Document 3).
FIG. 17 is a perspective view and sectional view illustrating a conventional light emitting
device. FIG. 18 is a schematic sectional view illustrating a method for manufacturing the
conventional light emitting device. It is disclosed that, with this light emitting device, metal
wires are formed from a metal foil by a common method such as punching or etching and arc
further arranged in a mold of a predetermined shape, and a thermosetting resin is filled in a

mold resin inlet to transfer-mold.

[0008]

However, this manufacturing method has difficulty in manufacturing multiple light
emitting devices in a short time. Further, therc is a problem that a great amount of a resin of a

runner part is discarded per one light emitting device.

[0009]

As a different light emitting device and manufacturing method therefor, an optical
semiconductor element mounting package substratc which has a light reflecting thermosetting
resin composition layer on the wiring substrate, and manufacturing method therefor are
disclosed (e.g., refer to Patent Document 4). FIG. 19 is a schematic view illustrating steps of
manufacturing a conventional light emitting device. This optical semiconductor element
mounting package substrate is manufactured as an optical semiconductor element mounting
package substrate of a matrix pattern which has a plurality of concave parts, by attaching a
printed-wiring board having a flat plate shape to a mold, filling a light reflecting
thermosetting resin composition in the mold, and heating and pressuring molding the light
reflecting thermosetting resin by means of a transfer-molding machine. Further, it is also
disclosed that a lead frame is used instead of a printed-wiring board.

3
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10010]

However, these wiring board and lead frame have a flat platc shape and have a small
adhering area because a thermosetting resin composition is arranged on this flat shape, and
therefore there is a problem that, for example, a lead frame and thermosetting resin

composition are likely to be detached upon singulation.

[0011]
Patent Document 1: Japancse Patent Application Laid-Open No. 2007-35794
Patent Document 2; Japanese Patent Application Laid-Open No. 11-087780
Patent Document 3: Japanese Patent Application Laid-Open No. 2006-140207
Patent Document 4: Japanese Patent Application Laid-Open No. 2007-235085

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

FIG. 1 is a perspective view illustrating a light emitting device according to a first

embodiment.

FIG. 2 is a sectional view illustrating the light emitting device according to the first

embodiment.

FIG. 3 is a plan view illustrating a lead frame used in the first embodiment.
FIG. 4 is a schematic sectional view illustrating a method for manufacturing a light

emitting device according to the first embodiment.
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FIG. 5 is a plan view illustrating a resin-molded body according to the first

embodiment.

FIG. 6 is a perspective view illustrating a light emitting device according to a second

embodiment.
FIG. 7 is a plan view illustrating a lead frame used in the second embodiment.

FIG. 8 is a plan view illustrating a resin-molded body according to the second

embodiment.

FIG. 9 is a perspective view illustrating a light emitting device according to a third

embodiment.
FIG. 10 is a plan view illustrating a lead frame used in the third embodiment.

FIG. 11 is a perspective view illustrating a light emitting device according to a fourth

embodiment.

FIG. 12 is a perspective view illustrating a light emitting device according to a fifth

embodiment.

FIG. 13 is a perspective view illustrating a resin package according to a sixth

embodiment.

FIG. 14 is a perspective view illustrating a method for manufacturing a conventional

light emitting device.

FIG. 15 is a perspective view illustrating an intermediate of a conventional light

emitting device.

FIG. 16 is a perspective view illustrating a conventional light emitting device.
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FIG. 17 is a perspective view and a sectional view illustrating a conventional light

emitting device.

FIG. 18 is a schematic sectional view illustrating a method for manufacturing a

conventional light emitting device.

FIG. 19 is a schematic diagram illustrating steps of manufacturing a conventional

light emitting device.
DETAILED DESCRIPTION

[0013]

In view of the above problems, an object of the present invention is to provide a
simple and low-cost method for manufacturing, in a short time, multiple light emitting
devices which has high adhesion between a lead frame and a thermosetting resin

composition,
[0014]

The present invention is carnestly studied and as a result is finally completed.

[0015]

In this description, terms such as leads, a resin part, and resin package are used for a
singulated light emitting device, and terms such as a Icad frame and resin molded body are

used in the stage prior to singulation.

[0016]

The present invention relates to a method of manufacturing a light emitting device
having a resin package which provides an optical retlectivity equal to or more than 70% at a

6
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wavelength between 350 nm and 800 nm after thermal curing, and in which a resin part and a
lead are formed in a substantially same plane in an outer side surface. The method comprises:
a step of sandwiching a lead frame provided with a notch part, by means of an upper mold
and a lower mold; a step of transfer-molding a thermosetting resin containing a light
reflecting material in a mold sandwiched by the upper mold and the lower mold to form a
resin-molded body in the lead frame; and a step of cutting the resin molded body and the lead
frame along the notch part. With the configuration, the thermosetting resin is filled in the
notch parts, and thercfore an adhering area between the lead frame and the thermosetting
resin becomes large, so that it is possible to improve adhesion between the lead frame and the
thermosetting resin. Further, a thermosectting resin having lower viscosity than a
thermoplastic resin is used, so that it is possible to fill the thermosetting resin in the notch
parts without leaving a gap. Further, it is possible to manufacture multiple light emitting
devices at one time and greatly improve productive efficiency. Furthermore, it is possible to

reduce runners which are discarded, and provide light emitting devices at low cost.

[0017]

Preferably, plating processing is applied to the lcad frame before the lead frame is
sandwiched by the upper mold and the lower mold. In this case, in the manufactured light
emitting device, plating processing is not applied to a cut surface and is applicd to parts other
than the cut surface. It is not necessary to apply plating processing per singulated light

cmitting device and it is possible to simplify a manufacturing method.

[0018]

Preferably, the notch part in a cut part of the lead frame is about half the entire
surrounding periphery. By this mcans, it is possible to reduce the weight of the lead frame
and provide light emitting devices at low cost. Further, the part of the lead frame to be cut
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decreases, so that it is possible to better prevent the lead frame and the thermosetting resin

from detaching.

[0019]

In addition, the difference is that, while the thermosetting resin is filled in the notch
parts, the thermosetting resin is not {illed in hole parts which are described later. While the
notch parts and hole parts penetrate the lead frame, grooves which arc described later do not

penetrate the lead frame.
[0020]

Preferably, a hole part is provided in the lead frame before the lead frame is
sandwiched by the upper mold and the lower mold. By this means, it is possible to reduce the
weight of the lead frame more, and provide light emitting devices at low cost. It is possible to
apply the plating processing to the hole parts, and consequently prevent exposure of the lead

frame.
[0021]

Preferably, a groove is provided in the lead frame before the lead frame is sandwiched
by the upper mold and the lower mold. By this means, it is possible to reduce the weight of
the lead frame more, and provide light emitting devices at low cost. It is possible to apply

plating processing to the grooves, and consequently prevent exposure of the lead frame.

[0022]

Preferably, the upper mold and the lower mold sandwich a part of the lead frame
where a light emitting element is placed or near a hole part. By this means, it is possible to

prevent the lead frame from flip-flopping and reduce burrs.

8
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[0023]

The present invention relates to a light emitting device having a resin package having
an optical reflectivity equal to or more than 70% at a wavelength between 350 nm and 800
nm after thermal curing, wherein a resin part and a lead are formed in a substantially same
plane in an outer side surface, and wherein at least one surface of a bottom surface and an
upper surface of a lead is plated and the outer side surface of the lead is not plated. By this
means, it is possible lo prevent exposure of leads to which plating processing is not applied,
and provide multiple light emitting devices at one time. Further, by applying plating
processing to only the part which reflects light from a light emitting element, it is possiblc to

improve the efficiency to extract light from the light cmitting device.

[0024]

Preferably, the lead is exposed at four corners of the resin package. The exposed parts
of the leads are reduced compared to leads which are provided on the one entirc side surface
of a resin package, so that it is possible to improve adhesion between the resin part and the
leads. Further, the insulating resin part is provided between a positive lead and a negative

lead, so that it is possible to prevent short circuiting.

[0025]

Preferably, four corners of the resin package are formed in an arc shape seen from a
bottom surface side. It is also possible to employ a configuration where plating processing is
applied to a part which is formed in an arc shape and is not applied to the cut surface. By this
means, it is possible to expand a bonding area with, for example, a solder, and improve the

boding strength.

[0026]
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Preferably, a step is provided in the lead. The differences in level are preferably
provided in the bottom surface of the resin package. It is also possible to employ a
configuration where plating processing is applied to a part in which differences in level are
formed and is not applied to the cut surface. By this means, it is possible to expand a bonding

area with, for example, a solder, and improve the boding strength.

[0027]

The present invention relates to a method for manufacturing a resin package having
an optical reflectivity equal to or morc than 70% at a wavelength between 350 nm and 800
nm after thermal curing, wherein a resin part and a lead are formed in a substantially same
plane in an outer side surface. The method comprising: a step of sandwiching a lead frame
provided with a notch part, by means of an upper mold and a lower mold; a step of transfer-
molding a thermoselting resin containing a light reflecting material in a mold sandwiched by
the upper mold and the lower mold to form a resin-molded body in the lead {rame; and a step
of cutting the resin-molded body and the lead frame along the notch part. With the
configuration, the thermosetting resin is filled in the notch parts, and therefore an adhering
area between the lead frame and the thermosetting resin becomes large, so that it is possible
to improve adhesion between the lead frame and the thermosetting resin. Further, a
thermosetting resin having lower viscosity than a thermoplastic resin is used, so that it is

possible to fill the thermosetting resin

in the notch parts without leaving a gap. Further, it is possible to manufacture multiple resin
packages at one time and greatly improve productive efficicncy. Furthermore, it is possible to

reduce runners which are discarded, and provide resin packages at low cost.
[0028]
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Preferably, plating processing is applied to the fead frame before the lead frame is
sandwiched by the upper mold and the lower mold. In this case, in the manufactured resin
package, plating processing is not applied to a cut surface and is applicd to parts other than
the cut surface. It is not necessary to apply plating processing per singulated resin package

and it is possible to simplify a manufacturing method.

[0029]

The present invention relates to a resin package having an optical reflectivity equal to
or more than 70% at a wavelength between 350 nm and 800 nm after thermal curing, wherein
a resin part and a lead are formed in a substantially same plane in an outer side surface, and
wherein at least one surface of’a bottom surface and an upper surface of a lead is plated and
the outer side surface of the lead is not plated. By this means, it is possible to prevent
exposure of leads to which plating processing is not applied, and provide multiple resin
packages at one time. Further, by applying plating processing to only the part which reflects
light from a light emitting element, it is possible to improve the efficiency to extract light

from the light emitting device.

[0030]

The present invention relates to a method of manufacturing a resin-molded body
having an optical reflectivity equal (o or more than 70% at a wavelength between 350 nm and
800 nm after thermal curing, wherein a plurality of concavce parts are formed, and in which a
part of a lead frame is cxposed in inner bottom surfaces of the concave parts. The method
comprises: a step of sandwiching the lead frame by means of an upper mold which has
convex parts in positions where the concave parts adjacent in the resin molded body are
molded and a lower mold, the lead frame being provided with notch parts; a step of transfer-
molding a thermosetting resin containing a light reflecting material in a mold sandwiched by
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the upper mold and the lower mold to fill the thermosetting resin in the notch parts, and
forming the resin-molded body in the lead frame. With this configuration, it is possible to
manufacture multiple light emitting devices at one time and greatly improve productive

efficiency.
[0031]

The present invention relates to a resin-molded body having an optical reflectivity
cqual to or more than 70% at a wavelength between 350 nm and 800 nm after thermal curing,
wherein a plurality of concave parts are formed and a part of a lead frame is exposed in inner
bottom surfaces of the concave parts, and wherein the lead frame has notch parts and a
thermosetting resin which becomes the resin-molded body is filled, the resin-molded body
having a sidewall between adjacent concave parts. By this mcans, it is possible to provide a

resin-molded body of good thermal resistance and light resistance.

[0032]

The light emitting device and manufacturing method therefor according to the present
invention can provide a light emitting device which provides high adhesion between a lead
frame and a resin-molded body. Further, it is possible to provide multiple light emitting
devices in a short time and greatly improve production efficiency. Furthermore, it is possible

to reduce runners which are discarded, and provide light emitting devices at low cost.

[0033]

Hereinafter, the preferred embodiments of a method for manufacturing a light
emitting device and a light emitting device according to the present invention will be
described in detail with drawings. However, the present invention is not limited to this

embodiment.
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[0034]
<First Embodiment>
(Light Emitting Device)

A light emitting device according to a first embodiment will be described. FIG. 1 isa
perspective view illustrating a light emitting device according to the first embodiment. FIG. 2
is a sectional view illustrating a light emitting device according to the first embodiment. FIG.
2 is a sectional view taken along line II-1I illustrated in FIG. 1. FIG. 3 is a plan view

illustrating a lead frame used in the first embodiment.

[0035]

A light emitting device 100 according to the first embodiment provides an optical
reflectivity equal to or greater than 70% at the wavelength between 350 nm and 800 nm after
thermal curing, and has a resin package 20 in which a resin part 25 and leads 22 are tormed in
the substantially same plane in outer side surfaces 20b. Plating processing is applied to at
least one surface of the bottom surface (an outer bottom surface 20a of the resin package 20)
and the upper surface (an inner bottom surtace 27a ot'a concave part 27) ot the Icads 22. By
contrast with this, plating processing is not applied to the side surfaces of the leads 22 (the
outer side surfaces 20b of the resin package 20). The resin part 25 occupies a large area in the

outer side surfaces 20b of the resin package 20, and leads 22 are exposed from corner parts.

[0036]

The resin package 20 is formed with the resin part 25 which mainly contains a light
reflecting material 26, and the ieads 22. The resin package 20 has the outer bottom surface

20a in which the leads 22 are arranged, outer side surfaces 20b in which part of the leads 22
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are exposed, and the outer upper surface 20¢ in which an opening concave part 27 is formed.
In the resin package 20, the concave part 27 having an inner bottom surface 27a and inner
side surface 27h is formed. The leads 22 are exposed in the inner bottom surface 27a of the
resin package 20 and the light emitting element 10 is placed on the leads 22. In the concave
part 27 of the resin package 20, a sealing member 30 which covers the light emitting element
10 is arranged. The sealing member 30 contains a fluorescent material 40. The light emitting
element 10 is electrically connected with the leads 22 through wires 50. The leads 22 are not

arranged on the outer upper surface 20c of the resin package 20.

[0037]

Parts from which the leads 22 are exposed have the half or less length than the entire
surrounding length of the outer side surfaces 20b of the resin package 20. In a method for
manufacturing a light emitting device which is described below, notch parts 21a are provided
in a lead frame 21 and the lead frame 21 is cut along the notch parts 2 1a and, therefore, the

cut part of the lead frame 21 is a part which is exposed from the resin package 20.

[0038]

In the resin package 20, the leads 22 are exposed from the four corners. The leads 22
are exposed in the outer side surfaces 20b, and are not subjected to plating processing.
Further, the leads 22 may be adapted to be exposed in the outer bottom surface 20a and
subjected to plating processing. In addition, it is possible to apply plating proccssing to the

outer side surfaces 20b of the lcads 22 after singualtion.

[0039]

The light emitting device 100 provides the optical reflectivity equal to or more than

70% at the wavelength between 350 nm and 800 nm after thermal curing. This means that the

14
4828-9823-7710.1

VIZIO Ex. 1002 Page 0029



Atty. Dkt. No. 100415-0134

optical reflectivity in a visible light area is high. The light emitting element 10 preferably
provides a light cmission peak wavelength between 360 nm and 520 nm, and can also use a
light emission peak wavelength between 350 nm and 800 nm. More preferably, the light
emitting element 10 has a light emission peak wavelength in a short wavelength region of
visible light between 420 nm and 480 nm. This resin package 20 has good light resistance
against light of a short wavelength equal to or less than 480 nm, and is less likely to be
deteriorated. Further, this resin package 20 is not likely to be deteriorated even when the light
emitting element [0 generates heat by applying the current thereto, and has good thermal

resistance.
[0040]

It is preferable to usc as the resin package 20 a translucent thermosetting resin highly
filled with a light reflecting material. It is preferable to use, for example, a thermosetting
resin which provides the optical transmittance equal to or more than 80% at 350 nm to 800
nm, and it is more preferable to use a thermosetting resin which provides optical
transmittance equal to or more than 90%. This is because it is possible to prevent
deterioration of the resin package 20 by reducing light which is absorbed by the
thermosetting resin. The light reflecting material 26 preferably reflects 90% or more light
from the light emitting element 10, and more preferably reflects 95% or more light. Further,
the light reflecting material 26 preferably reflects 90% or more light from the fluorescent
material 40, and more preferably reflects 95% or more light. By reducing the amount of light
which is absorbed by the light reflecting material 26, it is possible to improve the efficiency

to extract light from the light emitting device 100.

[0041]
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Although the light emitting device 100 may have any shape, the light emitting device
100 may have a polygonal shape such as a generally rectangular parallelepiped, generally
cube, or generally hexagonal column. The concave part 27 preferably expands in the opening
direction, and may have a cylindrical shape. The concave part 27 can adopt a generally

circular shape, generally oval shape, or generally polygonal shape.
[0042]

Hereinafter, each member will be described below.

(Light Emitting Element)

Although a light emitting element is preferably used in which a semiconductor such
as GaAlIN, ZnS, SnSe, SiC, GaP, GaAlAs, AIN, InN, AlInGaP, InGaN, GaN or AlInGaN is
formed on a substrate as a light emitting layer, the semiconductor is not limited to these.
Although the light ¢mitting element which provides a light emission peak wavelength
between 360 nm and 520 nm is preferable, and a light emitting element which provides a
light emission peak wavelength between 350 nm and 800 nm can be used. More preferably,
the light emitting element 10 has the light emission peak wavelength in the short wavelength

region of visible light between 420 nm and 480 nm.

[0043]

The light emitting element adopting a face-up structure can be used, and, in addition,
the light emitting element adopting a face-down structure can also be used. The size of the
light emitting element is not particularly limited, and light emitting elements having sizes of
350 pm (350-pm-squarc), 500 um (500-pm-square) and 1 mm (I-mm -square) can be used.

Further, a plurality of light emitling elements can be used, and all of the light emitting
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clements may be the same type or may be difterent types which emit emission colors of red,

green and blue of three primary colors of light.
(Resin Package)

The resin package has and is made by integrally molding a resin part formed with a
thermosetting resin and the Icads. Although the resin package provides an optical reflectivity
equal to or more than 70% at 350 nm to 800 nm, the resin package more preferably provides
an optical reflectivity equal to or more than 80% at 420 nm to 520 nm. Further, the resin
package preferably has a high reflectivity in a light emitting area of a light emitting efement

and a light emitting area of a fluorescent material.
[0044]

The resin package has an outer bottom surface, outer side surfaces and an outer upper
surface. The leads are exposed from the outer side surfaces of the resin package. The resin
part and leads are formed in the substantially same plane. This substantially same plane

means that the resin part and leads arc formed in the same cutting step.
[0045]

The outer shape of the resin package is not limited to a generally rectangular
parallelepiped, and may have a generally cube, generally hexagonal shape or other polygonal
shapes. Further, the resin package seen from the outer upper surface side can also adopt a
generally triangular shape, generally square shape, generally pentagonal shape or generally

hexagonal shape.

[0046]
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The resin package forms a concave part having an inner bottom surface and an inner
side surface. The leads are arranged in the inner bottom surface of the concave part. The
concave part seen form the outer upper surface side can adopt various shapes such as a
generally circular shape, generally oval shape, generally square shape, generally polygonal
shape or combination of these. Although the concave part preferably has a shape expanding
in the opening direction, the concave part may have a cylindrical shape. Although the
concave part may be provided with a smooth inclination, the concave part may be formed in a

shape which has a minute concavity and convexity in its surface and diffuses light.

[0047)

The leads are provided at predetermined intervals to form a pair of positive and
negative leads. Plating processing is applied to the leads in the inner bottom surfacc of the
concave part and the leads of the outer bottom surface of the resin package. Although this
plating processing can be performed before a resin-molded body is cut out, it is preferable to
use a lead frame to which plating processing is applied in advance. By contrast with this,

plating processing is not applied to the side surfaces of the leads.
(Resin Part and Resin-molded Body)

As the material of the resin part and resin-molded body, a triazine derivative epoxy
resin, which is a thermosetting resin is preferably used. Further, the thermosetting resin can
contain an acid anhydride, antioxidant, demolding member, light reflecting member,
inorganic filler, curing catalyst, light stabilizer, and lubricant. The light reflccting member

uses titanium dioxide and is filled with 10 to 60% by weight of titanium dioxide.

[0048]
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The resin package is not limited to the above mode, and is preferably made of at least
one selected from the group consisting of an epoxy resin, modified cpoxy resin, silicone
resin, modified silicone resin, acrylate resin, and urethane resin of a thermosetting resin.
Particularly, the epoxy resin, modified epoxy resin, silicone resin or modified silicone resin is
preferable. For example, it is possible to use as a solid epoxy resin composition, 100 parts by
weight of a clear and colorless mixture in which the epoxy resin consisting of
triglycidylisocyanuratem, bisphenol hydride A glycidyl ether and so on, and an acid
anhydride consisting of hexahydrophthalic anhydride, 3-methylhexahydrophthalic anhydride,
4-methylhexahydrophthalic anhydride and so on equivalent to the epoxy resin, have been
dissolved and mixed, which has been added with: 0.5 parts by weight of DBU (1,8-
Diazabicyclo(5,4,0) undecene-7) as a curing accelerator; 1 parts by weight of cthylene glycol
as a promoter; 10 parts by weight of a titanium oxide pigment; and 50 parts by weight of a
glass fiber, and which has entered the B stage by being heated and partially cured and

reacted.
(Lead and Lcad Frame)

Although a metal plate of a flat plate shape can be used for a lead frame, a metal plate

in which differences in level or concavity and convexity are provided can be used.
[0049]

The lead frame is formed by, for example, punching or etching a metal plate of a flat
plate shape. A concavity and convexity are formed in a sectional shape of the etched lead
frame, so that it is possible to improve adhesion between the lead frame and resin-molded
body. Particularly when a thin lead frame is used, although, with punching, differences in
level or concave-convex shapes are formed to improve adhesion between a lead frame and
resin-molded body, the effect of improving adhesion is little because the differences in level
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or concave-convex shapes are small. However, etching can form concave-convex shapes in
the entire sectional (etched part) part of the lead frame, so that it is possible to increase a
bonding area between the lead frame and resin-molded body and mold a resin package of

better adhesion.

[0050]

By contrast with this, the method of punching a metal plate of a flat plate shape
increases cost required for replacement parts due to friction of a mold resulting from the
punching, and increases cost required for manufacturing the lead trame. By contrast with this,
with etching, a punching mold is not used, so that it is possible to manufacture a lead frame

per package at low cost when the number of packages cut from one frame is greater.

[0051]

The etching may be performed such that the lead frame is penetrated, or may be

started from only one surface such that the lead frame is not penetrated.

[0052]

The notch parts are formed such that a pair of positive and negative leads are provided
when the resin-molded body is singulated to the resin package. The notch parts are formed
such that the area for cutting the leads is reduced when the resin-molded body is cut. For
example, the notch parts are provided in a horizontal direction such that a pair of positive and
negative leads are provided, and further notch parts are provided in positions corresponding
to cut-out parts for singulating the resin-molded body. Meanwhile, part of the lead frame is
jointed such that part of the lead frame does not drop or the leads are exposed in the outer

side surfaces of the resin package. To singulate the resin-molded body using a singulation
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saw, the notch parts are preferably formed vertically and horizontally or linearly in an oblique

direction.
[0053]

The lead frame is formed using an electrical good conductor such as iron, phosphor
bronze or a copper alloy. Further, to increase the reflectivity with respect to light from the
light emitting element, metal plating using silver, aluminum, copper, gold or the like can be
applied to the lead frame. Although metal plating is preferably is applied to the lead frame
before the lead frame is sandwiched by the upper mold and lower mold, that is, for example,
after the notch parts are provided or etching processing is performed, metal plating can also
be applied to the lead frame before the lead frame is integrally molded with the thermosetting

resin.
(Sealing Member)

The material of a sealing member is a thermosetting resin. The sealing member is
preferably made of at least one selected from the group consisting of an epoxy resin,
modified epoxy resin, silicone resin, modified silicone resin, acrylate resin and urethane resin
of a thermosetting resin, and is more preferably made of an epoxy resin, modified epoxy
resin, silicone resin or modified silicone resin. The sealing member is preferably made of a
hard material to protect the light emitting element. Further, it is preferable to use for the
sealing resin a resin having good thermal resistance, weather resistance and light resistance.
To provide a predetermined function, the sealing member may be mixed with at least one
selected from the group consisting of filler, diffusing agent, pigment, fluorescent material and
reflecting material. The sealing member may contain a diffusing agent. As a specific
diffusing agent, for example, barium titanate, titanium oxide, aluminum oxide or silicon
oxide is adequately used. Further, the sealing member can contain an organic or inorganic
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colored dye or colored pigment in order to cut an undesirable wavelength. Further, the sealing
member can also contain a fluorescent material which absorbs light from the light emitting

element and converts the wavelength.
(Fluorescent Material)

A fluorescent material may be a material which absorbs light from the light emitting
element, and converts the wavelengths into light of a different wavelength. The fluorescent
material is preferably selected from, for example, at least any one of a nitride phosphor,
oxynitride phosphor or sialon phosphor mainly activated by a lanthanoid clement such as Eu
or Ce, alkaline-earth halogen apatite phosphor, alkaline-carth metal boric acid halogen
phosphor, alkaline-carth metal aluminate phosphor, alkaline-earth silicate, alkaline-earth
sulfide, alkaline-earth thiogallate, alkaline-earth silicon nitride or germanate mainly activated
by a lanthanoid element such as Eu or a transition metal such as Mn, rare-earth aluminate or
rare-earth silicon nitride mainly activated by a lanthanoid element such as Ce, or organic and
organic complexes mainly activated by a lanthanoid element such as Fu. As a specific
example, although the following phosphors can be used, the fluorescent material is not

limited to these.

[0054]

The nitride phosphor mainly activated by a lanthanoid element such as Eu or Ce
includes, for example, M,SisNg:Eu or MAISiN;:Eu (where M is at least one or more selected
from Sr, Ca, Ba, Mg and 7). Further, the nitride phosphor also includcs MSi;N;o:Eu,

M 5SisOg2Ng:Eu or Mg Si7041Nyo:Eu in addition to M3SisNg:Eu (where M is at least one or

more selected from Sr, Ca, Ba, Mg and Zn).

[0055]
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The oxynitride phosphor mainly activated by a lanthanoid element such as Eu or Ce
includes, for example, MSi;O2N»:Eu (where M is at least one or more selected from Sr, Ca,

Ba, Mg and Zn).
[0056]

The sialon phosphor mainly activated by a lanthanoid element such as Eu or Ce
includes, for example, Mp2SiizpgAlpiqOgNi6.p:Ce or M-A1-Si-O-N (M is at least one selected

from Sr, Ca, Ba, Mg and Zn, q is 0 to 2.5, and p is 1.5 to 3).
[0057]

The alkaline-carth halogen apatite phosphor mainly activated by a lanthanoid element
such as Eu or a transition metal such as Mn includes, for example, M;(PO4);X:R (M is al
Icast one¢ or more selected from Sr, Ca, Ba, Mg and Zn, X is at least one or more selected

from F, CI, Br and I and R is at least one or more selected from Eu, Mn, Eu and Mn).

[0058]

The alkaline-earth metal boric acid halogen phosphor includes, for example,
M;3Bs0¢X:R (M is at least one or more selected from Sr, Ca, Ba, Mg and Zn, X is at least one
or more selected from F, Cl, Br and I, and R is at least one or more selected from Eu, Mn, Eu

and Mn).

[0059]

The alkaline-carth metal aluminate phosphor includes, for example, SrA1,04:R,
SryA114025:R, CaA1,04:R, BaMgyAl,6027:R, BaMgaA1,6042:R, or BaMgAT11,057:R (R is at

least one or more selected from Eu, Mn, Eu and Mn).
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[0060]

The alkalinc-carth sulfide phosphor includes, for example, La;0,S:Eu, Y,0,S:Eu or

Gd>0,S:Eu.
[0061]

The rare-earth aluminate phosphor mainly activated by a lanthanoid element such as
Ce includes, for example, Y AG phosphors represented by composition formulae of
Y3A1502:Ce, (Yo03Gdo2)3A15012:Ce, Y3(A105Gap2)s012:Ce and (Y,Gd):(A1,Ga)sO5:Ce.
Further, the rare-earth aluminate phosphor also includes Tb3A15012:Ce or LusAl50;5:Ce

where part or all of Y is substituted with, for example, Tb or Lu.
[0062]

The other phosphors include, for example, ZnS:Eu, Zn,GeO4:Mn or MGayS4:FEu

(where M is at least one or more selected from Sr, Ca, Ba, Mg and Zn).
[0063]

By using one kind alone or two or more kinds in combination, these phosphors can
realize blue, green, yellow and red and, in addition, tinges such as turquoise, greenish yellow

and orangc which are intermediate colors of blue, green, yellow and red.
[0064]
(Others)

In the light emitting device, a zener diode can also be further provided as a protective
element. The zener diode can be placed on the leads in the inner bottom surface by being

placed apart from the light emitting element. Further, a configuration can also be employed
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where a zener diode is placed on leads in the inner bottom surface of the concave part and a

light emitting

element is placed on the zener diode. The size of 280pm and, in addition, the size of 300um

can be used.
(Method for Manufacturing Light Emitting Device According to FFirst Embodiment)

The method for manufacturing a light emitting device according to the first
embodiment will be described. FIG. 4 is a schematic sectional view iltustrating a method for
manufacturing a light emitting device according to the first embodiment. FIG. 5 is a plan

view illustrating a resin-molded body according to the first embodiment.
[0065]

The method for manufacturing a light emitting device according to the first
embodiment includes the steps of sandwiching the lead frame 21 provided with the notch
parts 21a by means of an upper mold 61 and a lower mold 62, transfer-molding a
thermosetting resin 23 containing the light reflecting material 26, in a mold 60 sandwiched by
the upper mold 61 and the lower mold 62 to form a resin-molded body 24 in the lead frame

21, and cutting the resin-molded body 24 and lead frame 21 along the notch parts 2 1a.

[0066]

First, the mold 60 formed with the upper mold 61 and lower mold 62 used for

transfer-molding will be described.

[0067]
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The upper mold 61 has a main body part of a flat plate which forms an upper part of
the upper mold, an outer wall part which is formed in a frame shape from end parts of the
main body. a plurality of projecting parts which project from the main body part, and an inlet

which penetrates part of the outer wall part in the horizontal direction.

[0068]

The outer wall part vertically projects from the end parts of the main body part, and
has a first outer wall part, a second outer wall part, a third outer wall part and a fourth outer
wall part which form a first outer side surface, a second outer side surface, a third outer side
surface and a fourth outer side surface of the resin molded body, respectively. That is, the
outer wall part is used for molding the outline of the resin-molded body, and formed in a
rectangular shape scen from a plan view. The shape of the outer wall part only needs to be

adequately formed according to a desirable shape of the resin-molded body.
[0069]

The projecting parts contact the lead frame 21 upon transfer-molding, and can form an
exposed part from which part of the lead frame 21 is exposed from the resin-molded body 24
by preventing the thermosetting resin 23 from flowing in the contacting parts. The projecting
parts project downward from the main body part, and are formed by being surrounded by the
outer wall. The parts of the projecting parts contacting the lead frame 21 are formed flat. To
efficiently form a concave part in an area in the upper surface of the resin molded body 24,
the projecting parts are preferably formed in one dircction at equal intervals, and the
projecting parts are preferably formed at equal intervals in a direction 90 degrees from the

one direction of each projecting part.

[0070]

26
4828-9823-7719.1

VIZIO Ex. 1002 Page 0041



Atty. Dkt. No. 100415-0134

The inlet is used to inject the thermosetting resin 23, and is formed penetrating in the
horizontal direction in the lower end of the substantially center of the outer wall part. The
inlet has a semicircular cross sectional surface, and is formed with a width narrowed toward

the outlet part from thc inlct part of the inlet.
[0071]

Further, although not illustrated, a pin insertion hole which penetrates the main body
part is formed in the upper part of the upper mold 61. The pin insertion hole is uscd for

insertion of the pin when the resin-molded body 24 is demolded from the upper mold 61.

[0072]

The lower mold 62 is a plate material with a predetermined thickness, and its surface
is formed flat. The lower mold 62 is placed in contact with the upper mold 61 to mold a space

part.
[0073]

Next, each manufacturing step will be described.

[0074]

After the notch parts 21a are provided, metal plating processing is applied to the lead

frame 21.

[0075]

First, the lead frame 21 provided with the notch parts 21a is sandwiched by the upper
mold 61 and lower mold 62. By sandwiching the lead frame 21 by the upper mold 61 and

lower mold 62, space is provided in the mold 60.
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[0076]

In this case, the notch parts 21a in positions where the concave parts 27 are formed
are arranged such that the notch parts 21a are sandwiched by the projecting parts of the upper
mold 61 and the lower mold 62. By this means, it is possible to prevent flip-flop of the lead

frame 21 in the notch parts 21a, and reduce burrs.

[0077]

Next, the thermosetting resin 23 containing the light reflecting material 26 is transfer-
molded in the mold sandwiched by the upper mold 61 and lower mold 62, and the
thermosetting resin 23 containing the light reflecting material 26 is injected through the inlet
to the space provided in the mold 60 which forms the resin-molded body 24 on the lead frame
21 and is applicd a predetermined temperature and pressure to transter-mold. The lead frame
21 near the notch parts 2la are sandwiched by the upper mold 61 and lower mold 62, so that,
when the thermosetting resin 23 is transfer-molded, it is possible to prevent flip-flop of the

lead frame 21 and reduce burrs in the inner bottom surface 27a of the concave part 27.

[0078]

The pin is inserted in the pin inserting part to remove the resin-molded body 24 from
the upper mold 61. Preferably, the resin-molded body 24 is temporarily cured by being
applied a predetermined temperature in the mold 60, then is removed from the mold 60 and is

finally cured by being applied a higher temperature than temporary curing.

[0079]

Next, the light emitting element 10 is placed on the lead frame 21 of the inner bottom

surface 27a of the concave part 27 formed in the resin-molded body 24 to electrically connect
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with the lead frame 21 through the wires 30. With the step of placing the light emitting
element 10, the resin-molded body 24 can be placed after the resin-molded body 24 is
removed from the mold 60, or the light emitting element 10 may be placed on the resin
package 20 obtained by cutting and singulating the resin-molded body 24. Further, the light
emitting elements may be faced down and mounted without using the wires. After the light
emitting element 10 is mounted on the lead frame 21, the sealing member 30 containing the

fluorescent material 40 is filled and cured in the concave part 27.
[0080]

Next, the resin-molded body 24 and lead frame 21 are cut along the notch parts 2la.
The resin-molded body 24 in which a plurality of concave parts 27 are formed is cut in the
longitudinal direction and lateral dircction such that the sidewalls between adjacent concave
parts 27 are separated in the substantially center. The cutting method uses a singulation saw,
and starts singulation from the resin-molded body 24 side. By this means, in the cutting
surface, the resin-molded body 24 and Icad frame 21 are in the substantially same plane, and
the lead frame 21 is exposed from the resin-molded body 24. By providing the notch parts 2la
in this way, the Icad frame 21 to be cut decreases, so that it is possible to prevent the lead
frame 21 and resin-molded body 2,1 from being detached. Further, not only the upper surface
of the lead frame 21, but also the side surfaces corresponding to the notch parts 2 la adhere to
the resin-molded body 24, so that the adhesion strength between the lead frame 21 and resin

molded body 24 is improved.
<Second Embodiment>

A light emitting device according to a second embodiment will be described. FIG. 6 is
a perspective view illustrating a light emitting device according to the second embodiment.
FIG. 7 is a plan view illustrating a lead frame used in the second embodiment. FIG. 8 is a
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plan view illustrating a resin molded body according to the second embodiment. Description
of some configurations employing the substantially same configuration as the light emitting

device according to the first embodiment will be omitted where necessary.

[0081]

With the light emitting device according to the second embodiment, the light emitting
element 10 is placed in the concave part provided in the resin package 120. The corner parts
of the outer upper surface 120c¢ of the resin package 120 are formed in an arc shape. Further,
the side surface of the lead 122 is formed in an arc shape seen from the upper surface, and the
lead 122 is provided with a step such that the lead 122 slightly projects from the resin part
125 seen from the upper surface. Plating processing is applied to the upper surfaces, outer
bottom surfaces 120a and arc-shaped curved parts of the projecting leads 122. By contrast
with this, plating processing is not applied to the outer side surfaces 120b other than the arc-
shaped parts of the leads 122. By increasing the parts to which plating processing is applicd

in this way, the bonding strength with a conductive material such as a solder increases.

(Method for Manufacturing Light Emitting Device According to Second

Embodiment)

With the method for manufacturing a light emitting device according to the second
embodiment, notch parts 121a and hole parts 121b are provided in the lead frame 121.
Although the shapes of these hole pads 121b are preferably circular, the hole parts 121b can
adopt a polygonal shape such as a square shape or hexagonal shape, or an oval shape. The
positions of the hole parts 121 in the lead frame 121 are preferably provided on the extension
of the notch parts 121a and near a point where the notch parts 121a cross each other.
Although the hole parts 121b may adopt any sizes, the holes parts 121b are preferably wider
to use for electrodes and increase the bonding strength with a conductive material. Further, it
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is possible to expand the adhering area with the conductive material, and increase the

bonding strength.
[0082]

Slightly larger holes than the shapes of the hole parts 121b are provided to cover the

vicinity of the hole parts 121b of the lead frame 121.

[0083]

The lead frame 121 in which the notch parts 121a are provided is sandwiched by an
upper mold and lower mold. In this case, the vicinity of the hole parts 121b is sandwiched by
the molds. By this means, upon transfer-molding, a thermosetting resin is not poured into the

hole parts 121b and the thermosetting resin in the hole parts 121b do not need to be removed.

[0084]

A thermosetting resin containing a light reflecting material is transfer-molded in the
mold sandwiched by the upper mold and lower mold to form the resin-molded body 124 in

the lead frame 121.

[0085]

Plating processing is applied to the exposed part of the lead frame 121 of the resin-
molded body 124. Plating processing is applied to the inner bottom surface of the concave
part, outer bottom surface 120a of the resin package 120, circular inner surface of the lead

frame 121 and the upper surface extending therefrom.

[0086]
The resin-molded body 124 and lead framc 121 arc cut along the notch parts 12la.
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[0087]

By performing the above steps, it is possible to provide the light emitting device
according to the second embodiment. The holes 121b are provided on the extension of the
notch parts 12la, so that, when singualtion is performed using a singualtion saw, it is possible
to reduce the time required for cutting the lead frame 121 because the lead frame 121 to be
cut is little. According to this manufacturing method, it is possible to easily provide in a short

time a light emitting device which has many plated parts in the lead frame 121,

[0088]
<Third Embodiment>>

A light emitting device according to a third embodiment will be described. FIG. 9 is a
perspective view itlustrating the light emitting device according to the third embodiment.
FIG. 10 is a plan view illustrating a lead frame used in the third embodiment. Description of
some configurations employing the substantially same configuration as the light emitting

device according to the first cmbodiment will be omitted where necessary.

[0089]

The light emitting device according to the third embodiment provides an optical
reflectivity equal to or greater than 70% at the wavelength between 350 nm and 800 nm after
thermal curing, and has a resin package 220 in which a resin part 225 and leads 222 are
formed in the substantially same plane in an outer side surface 220b. Plating processing is
applied to the bottom surface and upper surface of the leads 222, and is not applied to the
outer side surfaces. The lead 222 has a predetermined thickness, and is provided with
differences in level near the outer side surfaces of the resin package 220. Plating processing

applied to the side surfaces which arc one step deeper in the differences in level, and the
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bottom surface which slightly juts outward. By providing the plate difference in the lead 222
in this way, the bonding area increases, so that it is possible to improve the bonding strength
with a conductive material such as a solder. Further, it is possible to reduce the thickness of
part of the lead 222 to be cut using the singualtion saw, and reduce the cutting time. Further,
singulation is started from the outer upper surface of the resin package 220 using the
singualtion saw, and therefore burrs extending in the direction of the outer bottom surface are
likely to be produced in the cutting surface of the lcad 222. In case where the cutting surfaces
and outer bottom surfaces of the leads are in the same plane, although there are cases where
the light emitting device is inclined due to burrs when the light emitting device is mounted,
differences in level are provided in the cutting surfaces of the leads and therefore the burrs do
not reach the outer bottom surface, so that the light emitting device is not inclined due to the

burrs.
[0090]

In the lead 222 which is exposed from the resin package 220, the step is formed with a

first surface which is exposed in the outer bottom surface 220a of the resin package 220, a
second surface which is formed at a substantially right angle from the outer bottom surface
220a in an upward direction, a third surface which is formed at a substantially right angle
from the sccond surface in the direction of the outer side surface of the resin package 220,
and a lourth surface which is exposed in the outer side surface of the resin package 220.
Although plating processing is applied to the first surface, second surface and third surface,
plating processing is not applied to the fourth surface. The second surface and third surface
can also be formed as one curved surface. When the second surface and third surface are

formed as one curved surface, a solder readily expands in the step.
[0091]
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The resin package 220 forms a generally square shape in the outer upper surface 220c¢,
and is covered by the resin part 225. A generally conic trapezoidal concave part is provided

on the outer upper surface 220c side of the resin package 220.
(Method for Manufacturing Light Emitting Device According to Third Embodiment)

With the method for manufacturing a light emitting device according to the third
embodiment, grooves 221 ¢ of substantially straight lines are provided in the lead frame 221
on the side corresponding to the outer bottom surface side of the light emitting device,
Although the depth of these grooves 22 1¢ is preferably half the thickness of the lead frame
221, the groove 22lc may have about 114 to 4/5 of the depth. Although the width of this
groove 22lc is variously changed according to, for example, the distance to an adjacent
concave part or the size of the light emitting device, the groove 22lc only needs to have the
depth that can be recognized as the step in the light emitting device when the center of the

groove is cut.

[0092]

The lead frame 221 provided with notch parts 221a is sandwiched by the upper mold
and lower mold. The notch parts 22 1a are sandwiched by the upper mold and lower mold and

prevented from flip-flopping upon transfer-molding.

[0093]

By transfer-molding a thermosetting resin containing a light reflecting material in the
mold sandwiched by the upper mold and lower mold, a resin-molded body is formed in the
fead frame 221.

[0094]
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Plating processing is applied to the exposed part of the lead frame 221 of the resin-
molded body. Plating processing is applied to the inner bottom surface of the concave part,
the outer bottom surface 220a of the lead trame 221, and grooves 221c¢. Plating processing of
thesc grooves 22lc is applied to the first surface, second surface and third surface in the

differences in level in the light emitting device.
[0095]

The resin -molded body and lead frame are cut along the notch parts 22 la. Further,

the resin-molded body is cut along the grooves 221c.
[0096]

By performing the above steps, it is possible to provide the light emitting device
according to the third embodiment. According to this manufacturing method, it is possible to
easily provide in a short time a light emitting device which has many plated parts in the lead

frame 121.
[0097]
<Fourth Embodiment>

A light emitting device according to a fourth embodiment will be described. FIG. 11
is a perspective view illustrating a light emitting device according to the fourth embodiment.
Description of some configurations employing the substantially same configuration as the

light emitting device according to the first embodiment will be omitted where necessary.

[0098]
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The light emitting device according to the fourth embodiment has differences in level
which are dented in the portions of the outer side surfaces 320b, in the leads 322 of the outer
side surfaces 320b of the resin package 320. In the lead 322 which is exposed from the resin
package 320, the step is formed with a first surface which is provided in the outer bottom
surface 320a of the resin package 320, a second surface which is formed at a substantially
right angle from the outer bottom surface 320a in an upward direction, a third surface which
is formed at a substantially right angle from the second surface in the direction of the outer
side surface of the resin package 320, and a fourth surface of the outer side surface of the
resin package 320. The outer upper surface 320c of the resin package 320 is formed ina
generally rectangular shape formed with a resin part a25. Plating processing is applied to the
outer bottom surface 320a, first surface, second surface provided with a step, third surface
and the inner bottom surface of the concave part. By contrast with this, plating processing is

not applied to the outer side surfaces 320b provided with no the step are not provided.

[0099]

An etched lead frame is used for the leads 322. In the cut surface of the resin-molded
body, the etched lcads 322 have a concavity and convexity. This concavity and convexity

improve adhesion between the resin part and leads.
[0100]

By providing the differences in level in part of the leads 322, it is possible to expand
the bonding area with a conductive material upon mounting, and increase the bonding
strength. Further, a concavitly is provided in the lead frame, so that it is easy to cut the lead

framc and reduce the time required for cutting.

<Fitth Embodiment>
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A light emitting device according to a {ifth embodiment will be described. FIG. 12 is
a perspective view illustrating the light emitting device according to the fifth embodiment.
Description of some configurations employing the substantially same configuration as the

light emitting device according to the first embodiment will be omitted where necessary.
[0101]

The light emitting device according to the fifth embodiment has differences in level
which are dented in the portions of outer side surfaces 420b, in the leads 422 of trhe outer
side surfaces 420b of the resin package 420. In the lead 422 which is exposed from the resin
package 420, the step is formed with a tirst surface which is provided in the outer bottom
surface 420a of the resin package 420, a second surface which is formed at a substantially
right angle from the outer bottom surface 420a in an upward direction, a third surface which
is formed at a substantially right angle from the second surface in the direction of the outer
side surface of the resin package 420, and a fourth surface of the resin package 420. In the
outer side surface 420b of the resin package 420, the leads 422 are separated into six. The
leads 422 may be separated respectively, or jointed. The leads 422 provided with notch parts
are more preferable than the leads of a fglate plate shape because a bonding strength between
the resin part 425 and leads 422 becomes high. The outer upper surface 420c of the resin
package 420 is formed in a generally rectangular shape formed with the resin part 425.
Plating processing is applied to the outer bottom surface 420a, first surface, second surface
provided with trhe step, the third surface and the inner bottom surface of the concave part.
By contrast with this, plating processing is not applied to the outer side surfaces 420b

provided with no step.

[0102]
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By providing the differences in level in part of the leads 422, it is possible to expand a
bonding area with a conductive member, and increase the bonding strength. Further, a
concavity is provided in the lead frame, so that it is easy to cut the lead frame and it is

possible to reduce the time required for cutting.
<Sixth Embodiment>

A resin package according to a sixth embodiment will be described. FIG. 13 isa
perspective view illustrating the resin package according to the sixth embodiment.
Description of some configurations employing the same configuration as the resin package
according to the first embodiment and the resin package according to the fifth embodiment

will be omitted where necessary.
[0103]

The resin package according to the sixth embodiment has differences in level dented
in the corner parts in the leads 522 of the outer side surfaces 520b of the resin package 520.
This step has an arc shape seen from the outer bottom surface 520a side in the lead 522
exposed from the resin package 520. This arc shape is obtained by dividing a circle into four.
This arc shape is obtained by etching the circle to substantially half the thickness of the circle
so as not to penetrate the lead 522, and then cutting the circle into four. Plating processing is
applied to the parts of these arc shapes. Plating processing is applied to thesc arc shape parts
and outer bottom surface 520a before the circle is divided into four. By contrast with this,
plating processing is not applied to the outer side surfaces 520b provided with no the step.
The resin package 520 forms a generally square shape seen from the outer upper surface

520¢, from which the resin part 525 is exposed.

[0104]
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By providing the differences in level in the leads 522, it is possible to expand a
bonding area with a conductive material, and increase the bonding strength. Further, even
when burrs are produced in parts of the differences in level when the resin-molded body is
cut, the burrs are provided above the outer bottom surface 520a, so that the resin-molded
body does not teeter when the resin-molded body is jointed with a conductive material.
Further, concavities are provided in the lead frame, so that it is easy to cut the resin frame and

it is possible to reduce the time required for cutting.
<Example>
[0105]

The light emitting device according to Example 1 will be described. Overlapping
description of the light emitting device described in the first embodiment will he omitted
where necessary. FIG. 1 is a perspective view illustrating the light emitting device according
to the first embodiment. FIG. 2 is a sectional view illustrating the light emitting device
according to the first embodiment. FIG. 2 is a sectional view taken along line Il- II illustrated

in FIG. 1. FIG. 3 is a plan view illustrating the lead framc used in the first embodiment.
[0106]

The light emitting device 100 has the light emitting element 10, and thc resin package
20 in which the resin part 25 containing the light reflecting material 26 and the leads 22 are
integrally molded. The light emitting element 10 is a nitride semiconductor light emitting
element which emits blue light with the light emission peak wavelength at 450 nm. The resin
package 20 has a generally rectangular parallelepiped shape having a mortar-shaped concave
part 27. The size of the resin package 20 is 35 mm long, 35 mm wide and 0.8 mm high, and a

substantially diamcter on the outer upper surface 20c side of the concave part 27 is 2,9 mm, a
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substantially diameter of the inner bottom surface 27a is 2.6 mm and the depth is 0.6 mm.
The thickness of the lead 22 is 0.2 mm. Titanium oxide is used for the light reflecting
material 26. An epoxy resin which is a thermosetting resin is used for the resin part 235. The
epoxy resin contains about 20% by weight of titanium oxide. The resin package 20 provides
the optical reflectivity of 81 % at the wavelength of 450 nm after thermal curing. The resin
part 25 and leads 22 are formed in the substantially same plane in the outer side surfaces 20b
of the resin package 20. The leads 22 are exposed from the four corners of the resin package
20. With the leads 22, plating processing is applied to the outer bottom surface 20a of the
resin package 20 and the inner bottom surface 27a of the concave part 27. By contrast with
this, with the leads 22, plating processing is not applied to the outer side surfaces 20b of the
resin package 20. The sealing member 30 containing the fluorescent material 40 which emits
yellow light is filled in the concave part 27, (Y,Gd)3(Al,Ga)sO2:Ce is used for the

fluorescent material 40. A silicone resin is used for the sealing member 30.
[0107]
This light emitting device is manufactured as follows.

[0108]

The lead frame is provided with the notch parts 2la by etching. Although not
illustrated, a concavity and convexity are formed in the cross-sectional surface of the notch
part 21a. Ag is adhered to the lead frame by electrolytic plating. The plated lead frame 21

provided with the notch parts 21a is used.
[0109]

Next, the lead frame 21 of a predetermined size is sandwiched by the upper mole 61

and lower mold 62. The lead frame 21 has a flat plate shape, and is provided with the notch
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parts 2la matching the size of the light emitting device to be singulated. The notch parts 21a
are provided in the vertical direction and horizontal direction such that, when the resin
package 20 is singulated, the four corners are exposed and the parts other than the four
comers are not exposed. Further, the notch parts 2 la are provided in the horizontal direction
such that, when the resin package 20 is singulated, the notch parts 21a are¢ electrically

insulated, and are sandwiched by the upper mold 61 and lower mold 62.
[0110]

The thermosctting resin 23 containing the light reflecting material 26 is transfer-
molded in the mold 60 sandwiched by the upper mold 61 and lower mold 62 to form the
resin-molded body 24 in the lead frame 21. The thermosetting resin 23 containing the light
reflecting material 26 is processed to a pellet, and heated and pressured to poured in the mold
60. At this time, the thermosetting resin 23 is also filled in the notch parts 2la. After
temporarily curing the thermosetting resin 23 which has poured, the upper mold 61 is
removed and the thermosetting resin 23 is further heated and finally cured. By this means, the
resin-molded body 24 in which the lead frame 21 and thermosetting resin 23 are integrally

molded is manufactured.
[0111]

Next, the light emitting element 10 is mounted on the leads 22 of the inner bottom
surface 27a of the concave part 27 using a die bond member. After the light emitting element
10 is placed, the light emitting clement 10 and the leads 22 are electrically connected using
the wires 50. Next, the sealing member 30 containing the fluorescent material 40 is filled in

the concave part 27.

[0112]
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Finally, the resin-molded body 24 and lead frame 21 are cut along the notch parts 2 la
and singulated into individual light emitting devices 100. By this means, plating processing is

not applied to the cut parts of the leads 22.
[0113]

By performing the above steps, it is possible to manufacture multiple light emitting

devices 100 at one time.
[0114]

The present invention can be utilized for light equipment, a display, backlight of a
mobile telephone, a movie lighting auxiliary light source and other general consumer light

sources.
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1. A light emitting device comprising:

a resin package comprising a resin part and at least one metal plate; and

a light emitting element mounted on the resin package and electrically connected to the at
least one metal plate,

wherein at least a portion of an outer lateral surface of the resin part and at least a portion
of an outer lateral surface of the at least one metal plate are coplanar at an outer lateral surface of
the resin package,

wherein the resin part is located at left and right sides of a portion of the at least one
metal plate at an outer lateral surface of the resin package, and

wherein the at least one metal plate is substantially flat.

2. The light emitting device according to claim 1, wherein a metal layer made of a different
material from that of the at least one metal plate is disposed on an upper surface and a lower

surface of the at least one metal plate.

3. The light emitting device according to claim 2, wherein the metal layer is disposed on all
surfaces of the at least one metal plate except a portion of an outer lateral surface of the at least

one metal plate.

4. The light emitting device according to claim 2, wherein:

the resin part is disposed over a first portion of the metal layer on the upper surface of the
at least one metal plate, and

a second portion of the metal layer on the upper surface of the at least one metal plate is

exposed from the resin part.

5. The light emitting device according to claim 1, wherein the resin part contains a light

reflecting material.

6. The light emitting device according to claim 5, wherein the light reflecting material is

titanium dioxide.
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7. The light emitting device according to claim 6, wherein the resin part contains 10 to 60%

by weight of the titanium dioxide.

8. The light emitting device according to claim 1, wherein the resin part is made using a

thermosetting resin.

9. The light emitting device according to claim 1, wherein the at least one metal plate has a

step portion, a concave portion, and/or a convex portion.

10.  The light emitting device according to claim 1, wherein the at least one metal plate has
means for providing a difference in level to expand a bonding area with a conductive material

upon mounting.

11.  The light emitting device according to claim 1, wherein the outer lateral surface of the at

least one metal plate has a notch.

12.  The light emitting device according to claim 1, wherein the resin part has a concave

portion having an inner bottom surface and an inner lateral surface.

13.  The light emitting device according to claim 1, wherein the light emitting device further

comprises a sealing member that contains two or more kinds of phosphors.

14.  The light emitting device according to claim 1, wherein the at least one metal plate is

exposed from the resin part at corners of the resin package.

15.  The light emitting device according to claim 1, wherein at least a portion of the light

emitting element is exposed from the resin part.

16. A light emitting device comprising:

a resin package comprising a resin part and at least one metal plate, and
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a light emitting element mounted on the resin package and electrically connected to the at
least one metal plate,

wherein at least a portion of an outer lateral surface of the resin part and at least a portion
of an outer lateral surface of the at least one metal plate are coplanar at an outer lateral surface of
the resin package,

wherein the resin part is located at left and right sides of a portion of the at least one
metal plate at an outer lateral surface of the resin package,

wherein the at least one metal plate comprises one or more major laterally extending
upper surfaces, and

wherein all of the one or more major laterally extending upper surfaces are coplanar.

17. A light emitting device comprising:

a resin package comprising a resin part and at least one metal plate, and

a light emitting element mounted on the resin package and electrically connected to the at
least one metal plate,

wherein at least a portion of an outer lateral surface of the resin part and at least a portion
of an outer lateral surface of the at least one metal plate are coplanar at an outer lateral surface of
the resin package,

wherein the resin part is located at left and right sides of a portion of the at least one
metal plate at an outer lateral surface of the resin package, and

wherein all upper edges of the at least one metal plate are coplanar.

18. A light emitting device comprising:

a resin package comprising a resin part containing a light reflecting material, and at least
one metal plate; and

a light emitting element mounted on the resin package and electrically connected to the at
least one metal plate,

wherein at least a portion of an outer surface of the resin part and at least a portion of an

outer surface of the at least one metal plate are coplanar at an outer surface of the resin package,
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wherein at least a portion of an outer lateral surface of the resin part and at least a portion
of an outer lateral surface of the at least one metal plate are coplanar at an outer lateral surface of
the resin package,

wherein the resin part is located at left and right sides of a portion of the at least one
metal plate at an outer lateral surface of the resin package, and

wherein a lower surface of the at least one metal plate is exposed from the resin part in a

region directly under the light emitting element.

19.  The light emitting device according to claim 18, wherein a metal layer made of a
different material from that of the at least one metal plate is disposed on an upper surface and the

lower surface of the at least one metal plate.

20.  The light emitting device according to claim 19, wherein the metal layer is disposed on
all surfaces of the at least one metal plate except an outer lateral surface of the at least one metal

plate.

21.  The light emitting device according to claim 19, wherein:

the resin part is disposed over a first portion of the metal layer on the upper surface of the
at least one metal plate, and

a second portion of the metal layer on the upper surface of the at least one metal plate is

exposed from the resin part.

22.  The light emitting device according to claim 18, wherein the light reflecting material is

titanium dioxide.

23.  The light emitting device according to claim 22, wherein the resin part contains 10 to

60% by weight of the titanium dioxide.

24.  The light emitting device according to claim 18, wherein the resin part is made using a

thermosetting resin.
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25.  The light emitting device according to claim 18, wherein the at least one metal plate has a

step portion, a concave portion, and/or a convex portion.

26.  The light emitting device according to claim 19, wherein the at least one metal plate has
means for providing a difference in level to expand a bonding area with a conductive material

upon mounting.

27. The light emitting device according to claim 18, wherein the outer lateral surface of the at

least one metal plate has a notch.

28.  The light emitting device according to claim 18, wherein the resin part has a concave

portion having an inner bottom surface and an inner lateral surface.

29.  The light emitting device according to claim 18, wherein the light emitting device further

comprises a sealing member that contains two or more kinds of phosphors.

30.  The light emitting device according to claim 18, wherein the at least one metal plate is

exposed from the resin part at corners of the resin package.
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ABSTRACT

A method of manufacturing a light emitting device having a resin package which
provides an optical reflectivity equal to or more than 70% at a wavelength between 350 nm
and 800 nm after thermal curing, and in which a resin part and a lead are formed in a
substantially same plane in an outer side surface, includes a step of sandwiching a lead frame
provided with a notch part, by means of an upper mold and a lower mold, a step of transfer-
molding a thermosetting resin containing a light reflecting material in a mold sandwiched by
the upper mold and the lower mold to form a resin-molded body in the lead frame and a step

of cutting the resin-molded body and the lead frame along the notch part.
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STATEMENT UNDER 37 CFR 3.73(c)
NICHIA CORPORATION

Applicant/Patent Owner:

Application No./Patent No.: Unassigned Filed/Issue Date: 10/30/2015

Titled: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY
NICHIA CORPORATION a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assighment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Ree| 031028 , Frame 0685 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by37 CFR3.73(b). The information is required toobtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentialityis governed by35 U.S.C. 122and 37 CFR1.11 and1.14. Thiscollection is estimated to take 12 minutes to complete, including
gathering, preparing, and submittingthe completed application form to the USPTO.Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent tothe Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450
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3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assighee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Stephen B. Maebius/ 2015-10-30

Signature Date

Stephen B. Maebius 35,264

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that yoube given certain informationin connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, pleasebe advised that: (1) the general authority forthe collection of thisinformation is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and(3) the principal purpose forwhich the
information isused by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent applicationor patent. If you do not furnish the requested information,the U.S. Patent and Trademark
Office may not be able to process and/or examineyour submission,which may result in termination of proceedings
or abandonment of the applicationor expiration of the patent.

The informationprovided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the informationin order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an InternationalApplication filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, arecord may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

9. A record from thissystem of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO ]

I hereby revoke all previous powers of attorney given in the application identified in the attached statement
under 37 CFR 3.73(c).

| hereby appoint:

Practitioners associated with Customer Number:
22428
OR

D Practitioner(s) named below (if mare than ten patent practitioners are 10 be pamed, then a customer number must be used):

rName Registration Name Registration
Mumber Number

As attormey(s) of agent(s) lo represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications a ssigned only to the undersigned according to the USPTO assignment records or assignments docu ments
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified In the attached statement under 37 CFR 3.73(c) to?

The address associated with Customer Number: 20428

Firm or
Individual Name

Address

City

Country

Telephone Emait

Assignee Name and Address: NICHIA CORPORATION
491-100, Oka, Kaminaka-cho, Anan-shi,
Tokushima, 774-8601 Japan

A copy of this form, together with a statement under 37 CFR 3.73{c) (Form PTO/SB/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee

Signature L’%}W(/f;myﬁf& Date {/) C‘j‘@b@/ /2, 0, 20 /'2«—«

Name Eiji OGAWA | Teleohone +81-884-23-7714

Title President

This cellection of information Is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or ratain a benefit by the public which is to file {and
by the USPTO to process) an application. Confidentiality is governed by 358 U.S.C, 122 and 37 CFR 1.11 and 1.14. This collection is estimated (o fake 3 minutes
1o complate, including gathering, sreparing, and submiting the completed application form to the USPTO, Thme will vary depending upon the individual case. Any
ents on the amount of you requirs to complete this form andfor suggestions for reducing this burden, should be sent to the Chief Information Cfficer,

d Trademark Cffice, U.S. Department of Commarce, P.0O. Box 1450, Alexandria, VA 223131450, DO NOT SEND FEES OR COMPLETED

SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223131450,

if you nead assistance in completing the form, call 1-800-PT0-9189 and salect opticn 2.
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DECLARATION
As a below named inventor, | HEREBY DECLARE:

THAT my residence, post office address, and citizenship are as stated below next to
my name;

THAT | believe | am the original, first, and sole inventor (if only one inventor is
named below) or an original, first, and joint inventor (if plural inventors are named below or
in an attached Declaration) of the subject matter which is claimed and for which a patent is
sought on the invention entitled

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR
MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY

{Attorney Docket No. 100415-0134)

the application of which {check one)

is attached hereto.

X was filed on __August 16, 2013 as United States Application
Number or PCT International Application Number _13/969,182
and was amended on (if applicable).

THAT the above-identified application was made or authorized to be made by me.

THAT | do not know and do not believe that the same invention was ever known or
used by others in the United States of America, or was patented or described in any printed
publication in any country, before | (we) invented it;

THAT | do not know and do not believe that the same invention was patented or
described in any printed publication in any country, or in public use or on sale in the United
States of America, for more than one year prior to the filing date of this United States
application;

THAT I do not know and do not believe that the same invention was first patented
or made the subject of an inventor's certificate that issued in any country foreign to the
United States of America before the filing date of this United States application if the
foreign application was filed by me (us), or by my (our) legal representatives or assigns,
more than twelve months (six months for design patents) prior to the filing date of this
United States application;

THAT | have reviewed and understand the contents of the above-identified
application, including the claim(s), as amended by any amendment specifically referred to
above;

4820-4562-3829.1 Page | of 4
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THAT i believe that the above-identified application contains a written description of
the invention, and of the manner and process of making and using it, in such full, clear,
concise, and exact terms as to enable any person skilled in the art to which it pertains, or
with which it is most nearly connected, to make and use the invention, and sets forth the
best mode contemplated by me of carrying out the invention; and

THAT | acknowledge the 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.

| HEREBY CLAIM foreign priority benefits under Title 35, United States Code §119(a)-
(d) 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.

Prior Foreign o Certified
Application Priority Copy
Countr Foreign Filing Dat Claimed?
Number nry orelé 8 € € Attached?
2008-225408 Japan 9/3/2008 Yes

| HEREBY CLAIM the benefit under Title 35, United States Code § 119(e) of any
United States provisional application(s) listed below.

U.S. Provisional Application Number Filing Date

| 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 which is material to patentability as defined
in Title 37, Code of Federal Regulations, § 1.56 which became available between the filing
date of the prior application and the national or PCT international filing date of this
application.

4820-4562-3829.1 Page 2 of 4
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U.S. Parent PCT Parent Parent Parent
Application Number Application Number Filing Date Patent Number
12/737,940 (PCT/JP2009/004170) 5/13/2011

I 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 willful false statements
and the like so made are punishable by fine or imprisonment of not more than five (5)
years, 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.

Name of first inventor
Residence

Citizenship Country

Post Office Address

Inventor's signature

Date

Name of second inventor
Residence

Citizenship Country

Post Office Address

Inventor's signature

Date

4820-4562-3829.1

Hirofumi ICHIKAWA

Komatsushima-shi, Japan

Japan

c/o NICHIA CORPORATION
491-100, Oka
Kaminaka-cho, Anan-shi, Tokushima 774-8601 Japan

Apr. 1], 20l

Masaki HAYASHI

Anan-shi, Japan

Japan

c/o NICHIA CORPORATION
491-100, Oka
Kaminaka-cho, Anan-shi, Tokushima 774-8601 Japan

e Muwgaske

//?;&r‘ i, w/(fz
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Name of third inventor Shimpei SASAOKA
Residence Tokushima-shi, Japan
Citizenship Country Japan

c/o NICHIA CORPORATION
Post Office Address 491-100, Oka

Kaminaka-cho, Anan-shi, Tokushima 774-8601 Japan
Inventor's signature MM A{}waﬂ/ék

1

Date A’Pr‘ /(’( JnlgL
Name of fourth inventor Tomohide MIK|
Residence Tokushima-shi, Japan
Citizenship Country Japan

c/o NICHIA CORPORATION
Post Office Address 491-100, Oka

Kaminaka-cho, Anan-shi, Tokushima 774-8601 Japan
inventor's signature (/({Q’*W‘réfé& ]%;/m
Date Aprl 1 20\ E

4820-4562-3829.1 Page 4 of 4
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Atty. Dkt. No. 100415-0198

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hirofumi ICHIKAWA

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED
BODY, AND METHODS FOR MANUFACTURING LIGHT
EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED

BODY
Appl. No.: Unassigned
Filing Date: 10/30/2015
Examiner: Unassigned
Art Unit: Unassigned

Confirmation Number: Unassigned

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR §1.56

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

Commissioner:

Applicant submits herewith documents for the Examiner’s consideration in accordance

with 37 CFR §§1.56, 1.97 and 1.98.

Applicants respectfully request that each listed document be considered by the Examiner
and be made of record in the present application and that an initialed copy of Form PTO/SB/08
be returned in accordance with MPEP §609.

Applicant requests that, in accordance with 37 CFR §1.98(d), the Examiner review all
applications relied on for an earlier effective filing date under 35 U.S.C. 120, including

application no. 12/737,940, filed 5/13/2011; application no. 13/969,182 , filed 8/16/2013, for

4830-3500-9834.1 -1-
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Atty. Dkt. No. 100415-0198

copies of references of record therein that are not being provided here; although Applicant would

be pleased to provide copies of any such documents at the Examiner’s request.

The submission of any document herewith is not an admission that such document
constitutes prior art against the claims of the present application or that such document is
considered material to patentability as defined in 37 CFR §1.56(b). Applicants do not waive any
rights to take any action which would be appropriate to antedate or otherwise remove as a

competent reference any document submitted herewith.

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §1.97(b), within
three (3) months of the filing date of the application.

Although Applicant believes that no fee is required, the Commissioner is hereby

authorized to charge any additional fees which may be due to Deposit Account No. 19-0741.

Respectfully submitted,
Date October 30, 2015 By /Stephen B. Macbius/
FOLEY & LARDNER LLP Stephen B. Maebius
Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 672-5569 Registration No. 35,264

Facsimile: (202) 672-5399

4830-3500-9834.1 -
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PTO/SB/08 (modified
Substitute for form 1449/PTO Complete if Known

INFORMATION DISCLOSURE Application Number Unassigned
STATEMENT BY APPLICANT Filing Date 10/30/2015
Date Submitted: October 30, 2015 First Named Inventor Hirofumi ICHIKAWA
Art Unit Unassigned
(use as many sheets as necessary) Examiner Name Unassigned
Qheet 1 of |4 Attorney Docket Number 100415-0198 J
U.S. PATENT DOCUMENTS
_ _ Document Number o _ Pages, Columns, Lines,
Examiner | Cite Publication Date Name of Patentee or Applicant of Where Relevant
Initials* | No.' Number-Kind Code? (if MM-DD-YYYY Cited Document Passages or Relevant
known) Figures Appear
A1l 2002/0028525-A1 03-07-2002 SAKAMOTO ET AL.
A2 | 2004/0066933-A1 04-08-2004 JEFFERY ET AL.
A3 | 2004/0159850-A1 08-19-2004 TAKENAKA, YASUJI
A4 | 2005/0151149-A1 07-14-2005 CHIA ET AL.
A5 | 2005/0280017-A1 12-22-2005 OSHIO ET AL.
A6 | 2006/0170083-A1 08-03-2006 KIM ET AL.
A7 | 2006/0284207-A1 12-21-2006 PARK ET AL.
A8 | 2007/0138697-A1 06-21-2007 TAKEDA ET AL.
A9 | 2007/0241362-A1 10-18-2007 HAN ET AL.
A10 | 2009/0050925-A1 02-26-2009 KURAMOTO ET AL.
A11 | 2009/0315049-A1 12-24-2009 URASAKI ET AL.
A12 | 2010/0038662-A1 02-18-2010 FUSHIMI ET AL.
A13 | 2010/0140638-A1 06-10-2010 KOTANI ET AL.
A14 | 2010/0155739-A1 06-24-2010 KURAMOTO ET AL.
A15 | 2010/0187546-A1 07-29-2010 FUSHIMI ET AL.
A16 | 2010/0314654-A1 12-16-2010 HAYASHI, MASAKI
A17 | 5,302,849 04-12-1994 CAVASIN DANIEL
A18 | 5,428,248 06-27-1995 CHA GI BON
A19 | 5,763,829 06-09-1998 TOMITA ET AL.
A20 | 5,818,105 10-06-1998 KOUDA TSUNENOBU
A21 | 6,107,646 08-22-2000 KIM YOUNG SIK
A22 | 6,107,676 08-22-2000 SUZUKI, SHINICHI
A23 | 6,184,544-B1 02-06-2001 TODAET AL.
A24 | 6,335,545-B1 01-01-2002 TODAET AL.
A25 | 6,424,024-B1 07-23-2002 SHIH ET AL.
A26 | 6,433,277-B1 08-13-2002 GLENN, THOMAS P.
A27 | 6,498,099-B1 12-24-2002 MCLELLAN ET AL.
A28 | 6,531,370-B2 03-11-2003 SAKAMOTO ET AL.
A29 | 6,624,007 09-23-2003 KOBAYAKAWA ET AL.
A30 | 6,627,482-B2 09-30-2003 WANG ET AL.
A31 | 6,638,780-B2 10-28-2003 FUKASAWA ET AL.
A32 | 6,770,498-B2 08-03-2004 HSU, CHENG-HSIANG
A33 | 6,853,057-B2 02-08-2005 YASUDA ET AL.
A34 | 6,914,267-B2 07-05-2005 FUKASAWA ET AL.
A35 | 6,978,079-B2 12-20-2005 UWADA ET AL.
A36 | 7,161,190-B2 01-09-2007 CHIKUGAWA, HIROSHI
A37 | 7,301,176-B2 11-27-2007 ABE ET AL.
A38 | 7,364,947-B2 04-29-2008 KOBAYAKAWA, MASAHIKO
A39 | 7,407,834-B2 08-05-2008 SHIMANUKI ET AL.
A40 | 7,687,292-B2 03-30-2010 PARK ET AL.
Ad41 | 7,799,611-B2 09-21-2010 RAMOS ET AL.
A42 | 8,093,619-B2 01-10-2012 HAYASHI, MASAKI
A43 | 8,637,892-B2 01-28-2014 EGOSHI ET AL.
A44 | 8,530,250-B2 09-10-2013 ICHIKAWA ET AL.
A45 | 2008/0044934-A1 02-21-2008 LOH ET AL.
A46 | 2010/0150638-A1 06-17-2010 NAMIKI ET AL.
A47 | 2002/0140092-A1 10-03-2002 NAKANISHI ET AL.
Examiner Date
Signhature Considered
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PTO/SB/08 (modified
Complete if Known

( Substitute for form 1449/PTO
INFORMATION DISCLOSURE Application Number Unassigned
STATEMENT BY APPLICANT Filing Date 10/30/2015
Date Submitted: October 30, 2015 First Named Inventor Hirofumi ICHIKAWA
Art Unit Unassigned
(use as many sheets as necessary) Examiner Name Unassigned
Qheet 2 of |4 Attorney Docket Number 100415-0198 J
UNPUBLISHED U.S. PATENT APPLICATION DOCUMENTS
_ U.S. Patent Application Filing Date of _ Pages, Columns, Lines,
Examiner | Cite Document Cited Document Name of Patentee or Applicant of Where Relevant
Initials* No." Serial Number-Kind Code? MM-DD-YYYY Cited Document Passages or Relevant
(if known) Figures Appear
FOREIGN PATENT DOCUMENTS
. Pages, Columns, Lines,
Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Where Relevant
Initials* No. Country Code™Number™ MM-DD-YYYY Applicant of Cited Documents Passages or Relevant
Kind Code® (if known) Figures Appear T
A48 | JP-H08-037252 02-06-1996 NEC CORP
A49 | JP-H11-045958 02-16-1999 KYOWA KASEI KK
A50 | JP-H11-087780 03-30-1999 SHARP CORP
A51 | JP-H11-163007-A 06-18-1999 SANYO ELECTRIC CO
A52 | JP-H11-191562-A 07-13-1999 SANYO ELECTRIC CO
A53 | JP-H11-214754 08-06-1999 ROHM CO LTD.
A54 | JP-2000-174347-A 06-23-2000 NICHIA CHEM IND LTD
A55 | JP-2001-036154-A 02-09-2001 NICHIA CHEM IND LTD, ET
AL.
A56 | JP-2001-077160-A 03-23-2001 ADVANTEST CORP
A57 | JP-2001-077235-A 03-23-2001 MITSUI HIGH TEC
A58 | JP-2001-267482-A 09-28-2001 MITSUI HIGH TEC
A59 | JP-2003-037236-A 02-07-2003 ROHM CO LTD
AG0 | JP-2003-110145-A 04-11-2003 HARVATEK CORP
A61 | JP-2003-218398-A 07-31-2003 CITIZEN ELECTRONICS,
KAWAGUCHIKO SEIMITSU
COLTD
A62 | JP-2003-304000-A 10-24-2003 CITIZEN ELECTRONICS CO
LTD ET AL.
AB3 | JP-2005-243857-A 09-08-2005 MATSUSHITA ELECTRIC
IND COLTD
A64 | JP-2005-311137-A 11-04-2005 SONY CORP
AB5 | WO-2006/126438-A1 11-30-2006 MURATA MANUFACTURING
CO,, LTD.
A66 | JP-2006-060034-A 03-02-2006 HITACHI AIC INC
A67 | JP-2006-093697-A 04-06-2006 TCOCOLTD
A68 | JP-2006-140207-A 06-01-2006 HITACHI CHEM COLTD
AB9 | JP-2006-156704-A 06-15-2006 NICHIA KAGAKU KOGYO
KK
A70 | JP-2006-278427-A 10-12-2006 MATSUSHITA ELECTRIC
WORKS LTD
A71 | JP-2006-313943-A 11-16-2006 SHARP KK
A72 | WO-2007/015426-A1 02-08-2007 NICHIA CORPORATION
A73 | WO-2007/135707-A1 11-29-2007 NICHIA CORPORATION
A74 | JP-2007-035794-A 02-08-2007 STANLEY ELECTRIC CO
LTD
A75 | JP-2007-123302-A 05-17-2007 NICHIA CHEM IND LTD
A76 | JP-2007-235085-A 09-13-2007 HITACHI CHEM COLTD
A77 | JP-2007-294506-A 11-08-2007 MATSUSHITA ELECTRIC
IND COLTD
A78 | JP-2007-297601-A 11-15-2007 HITACHI CHEMICAL CO
LTD
Examiner Date
Signhature Considered
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PTO/SB/08 (modified
Substitute for form 1449/PTO Complete if Known

INFORMATION DISCLOSURE Application Number Unassigned
STATEMENT BY APPLICANT Filing Date 10/30/2015
Date Submitted: October 30, 2015 First Named Inventor Hirofumi ICHIKAWA
Art Unit Unassigned
(use as many sheets as necessary) Examiner Name Unassigned
Qheet 3 of |4 Attorney Docket Number 100415-0198 J
FOREIGN PATENT DOCUMENTS
. Pages, Columns, Lines,
Examiner Cite Foreign Patent Document Publication Date Name of Patentee or Where Relevant
Initials* No. Country Code™Number™ MM-DD-YYYY Applicant of Cited Documents Passages or Relevant
Kind Code® (if known) Figures Appear T
A79 | JP-2007-329502-A 12-20-2007 TOSHIBA CORP
A80 | WO-2008/056813-A1 05-15-2008 C.I. KASEl COMPANY,
LIMITED
A81 | WO-2008/059856-A1 05-22-2008 HITACHI CHEMICAL CO.,
LTD.
A82 | WO-2008/081794-A1 07-10-2008 NICHIA CORP
A83 | JP-2008-103460-A 05-01-2008 SONY CORP
A84 | JP-2008-106226-A 05-08-2008 HITACHI CHEM COLTD
A85 | JP-2008-130735-A 06-05-2008 C.I. KASEICOLTD
A86 | JP-2008-186891-A 08-14-2008 DENSO CORP
A87 | JP-2008-192880-A 08-21-2008 NICHIA CHEM IND LTD
A88 | JP-2013-145908-A 07-25-2013 NICHIA CHEM IND LTD
A89 | JP-2013-153182-A 08-08-2013 NICHIA CHEM IND LTD
AQ0 | EP-2 100 908-A1 09-16-2009 HITACHI CHEMICAL CO
LTD [JP]
A91 | JP-554-069068-A 06-02-1979 HITACHILTD
A92 | EP-0 936 683-A1 08-18-1999 IWASAKI ELECTRIC CO
LTD

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue T
number(s), publisher, city and/or country where published.

A93 EP Communication for application number 09877246.9 dated November 25, 2013 with attached
Supplementary European Search Report for EP 09 81 1246 dated October 31, 2013.

Examiner Cite
Initials* No."

A94 European Patent Office, Third Party Observation Concerning EP09811246.9 dated August 1, 2013.

A95 Extended European Search Report for EP Application No. 09 811 246.9-1226 dated November 25,
2013 submitted by Eisenfuhr Speiser in a letter dated December 10, 2013.

A96 International Search Report in PCT/JP2009/004170 dated November 24, 2009.

A97 Non-Final Office Action U.S. Serial No. 12/737,940 dated September 28, 2012.

A98 Notice of Allowance issued in U.S. Serial No. 13/969182 dated 7/9/2015.

A99 Notice of Allowance issued in U.S. Serial No. 12/737,940 dated May 13, 2013.

A100 | Office Action issued in U.S. Serial No. 13/969,182 dated 12/4/2014.

Examiner Date
Signhature Considered
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PTO/SB/08 (modified

( Substitute for form 1449/PTO Complete if Known ‘
INFORMATION DISCLOSURE Application Number Unassigned
STATEMENT BY APPLICANT Filing Date 10/30/2015

Date Submitted: October 30, 2015 First Named Inventor H|rofum| ICHIKAWA

Art Unit Unassigned
(use as many sheets as necessary) Examiner Name Unassigned

Qheet 4 of |4 Attorney Docket Number 100415-0198 J

NON PATENT LITERATURE DOCUMENTS

) . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
Examiner Cite . . . . ) . 5
Initials* No.! item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue T
' number(s), publisher, city and/or country where published.

A101 Office Action issued in U.S. Serial No. 13/969,182 dated 3/5/2014.

A102 | Translation of JP2007-297601A (Yuasa et al, HITACHI CHEMICAL CO. LTD.), March 2007, 17
pages.

A103 | Written Opinion of the International Searching Authority in PCT/JP2009/004170 dated November 24,
2009.

A104 | Written Opinion of the International Searching Authority in PCT/JP2009/004170 dated November 24,
2009.

A105 Notice of Allowance issued in U.S. Serial No. 13/969,182 dated October 30, 2015.

Examiner Date
Signhature Considered
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND
Title of Invention: METHODS FOR MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE
AND RESIN-MOLDED BODY

First Named Inventor/Applicant Name: Hirofumi ICHIKAWA
Filer: Stephen Bradford Maebius/Cameron Rogers
Attorney Docket Number: 100415-0198

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Utility application filing 1011 1 280 280
Utility Search Fee 1111 1 600 600
Utility Examination Fee 1311 1 720 720
Pages:
Claims:
Claims in Excess of 20 1202 10 80 800
Independent claims in excess of 3 1201 1 420 420

Miscellaneous-Filing:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2820
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Electronic Acknowledgement Receipt

EFSID: 23947558
Application Number: 14928550
International Application Number:
Confirmation Number: 1591

Title of Invention:

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND
METHODS FOR MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE

AND RESIN-MOLDED BODY

First Named Inventor/Applicant Name:

Hirofumi ICHIKAWA

Customer Number:

22428

Filer:

Stephen Bradford Maebius/Cameron Rogers

Filer Authorized By:

Stephen Bradford Maebius

Attorney Docket Number:

100415-0198

Receipt Date: 30-0CT-2015
Filing Date:
Time Stamp: 16:42:04

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $2820

RAM confirmation Number 3735

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
100415-0198_AppT ittal 95767
1 Transmittal of New Application - dﬁ’)p ransmittal. no 4
p 2f8db9759d7a6a0fa0abaed7d3088caa33y
a800
Warnings:
Information:
1818934
2 Application Data Sheet 100415-0198_ADS.pdf no 8
2389513e72d1d8594304cab8cobab2e2f5¢]
afba2
Warnings:
Information:
102177
3 Preliminary Amendment 100415-0198_Prelim.pdf no 3
d1626¢229e116d889b6257b176750a5dc6
eel892
Warnings:
Information:
. 1615497
100415-0198_SpecClaimsAbstr
4 yes 48
act.pdf
ced145045fd4bfe72f91e5cbc77d7a0e9065]
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 42
Claims 43 47
Abstract 48 48
Warnings:
Information:
. - 406686
5 Drawings-only bla.ck and white line 100415-0198_Drawings.pdf no 13
drawings
bb57ecf2abccd8c28306¢5255c641196768¢]
707
Warnings:
Information:
Assi howina of hi 37 129841
6 ssignee snowing or ownersnip per 100415-01 98_373C.pdf no 3
CFR3.73
404130e456ee1f55044b21305¢ch5d40912¢|
68ddc

VIZIO Ex. 1002 Page 0094



Warnings:

Information:

87719
7 Power of Attorney POA.pdf no 1

83262357 1dcfc425c4802aae92e382¢19744)
2253

Warnings:

Information:

197086

8 Oath or Declaration filed Declaration.pdf no 4

f0ee544765329b03e5b0d4ef77aa2c76a904
e860

Warnings:

Information:

] 100842
100415-0198_IDStransmittal.

odf no 2

9 Transmittal Letter

3bfbeelcd7c3941c8982fa28dc0a7e0a9593]
69d3

Warnings:

Information:

108872
100415-0198_SB08.pdf no 4

b433dff944a1de3394955bb69bc9th1b076
25118

Information Disclosure Statement (IDS)

10 Form (SB08)

Warnings:

Information:

This is notan USPTO supplied IDS fillable form

38794
11 Fee Worksheet (SB06) fee-info.pdf no 2

98f3a9ff688414¢525¢3¢556360830ee0c27
717

Warnings:

Information:

Total Files Size (in bytes); 4702215

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.
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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 FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
14/928,550 10/30/2015 2811 2820 100415-0198 30 4
CONFIRMATION NO. 1591
22428 FILING RECEIPT
Foley & Lardner LLP
3000 K STREET N.W. AN LG RLMEAIL AR
SUITE 600

WASHINGTON, DC 20007-5109
Date Mailed: 11/16/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Hirofumi ICHIKAWA, Komatsushima-shi, JAPAN;

Masaki HAYASHI, Anan-shi, JAPAN;

Shimpei SASAOKA, Tokushima-shi, JAPAN;

Tomohide MIKI, Tokushima-shi, JAPAN;
Applicant(s)

NICHIA CORPORATION, Anan-shi, JAPAN;
Assignment For Published Patent Application

NICHIA CORPORATION, Anan-shi, JAPAN

Power of Attorney: The patent practitioners associated with Customer Number 22428

Domestic Priority data as claimed by applicant
This application is a CON of 13/969,182 08/16/2013
which is a CON of 12/737,940 05/13/2011 PAT 8530250
which is a 371 of PCT/JP2009/004170 08/27/2009

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
JAPAN 2008-225408 09/03/2008

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 11/10/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/928,550

Projected Publication Date: 02/25/2016

Non-Publication Request: No

Early Publication Request: No

Title

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR
MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY

Preliminary Class
257
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

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
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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 (1-866-999-4258).

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.

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).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/928,550
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e .00 0) N/A N/A N/A N/A 280
SEARCH FEE
o o o N/A N/A N/A N/A 600
EXAMINATION FEE
N FEE N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 30 minus 20= 10 OR |x 80 800
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 420 420
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2820
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus OR |x
a Independent * Minus | *** =
E (37 CFR 1.16(h) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus ** =
= (37 CF% ?.16(i)) OR |x
% Independent * Minus | *** = OR N
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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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 DOCKET NO. | CONFIRMATION NO. |
14/928,550 10/30/2015 Hirofumi ICHIKAWA 100415-0198 1591
22428 7590 12/31/2015
EXAMINER
Foley & Lardner LLP | |
3000 K STREET N.W. EVERHART, CARIDAD
SUITE 600
WASHINGTON, DC 20007-5109 | ART UNIT | PAPER NUMBER |
2895
| NOTIFICATION DATE | DELIVERY MODE |
12/31/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

ipdocketing @foley.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
14/928,550 ICHIKAWA ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
CARIDAD EVERHART 2895 ,S\l*gt”s

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) fledon
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____ .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)[X Claim(s) 1-30 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)X Claim(s) 1-10.12,13,15-26,28 and 29 is/are rejected.
8)X] Claim(s) 11,14, 27, and 30 is/are objected to.
9)[] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
hitp/hwww usplo gov/eatents/init_events/pph/indax.jsp or send an inquiry to PPHfeadback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 10/30/2015 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)XJ Al b)[] Some** ¢)[] None of the:
1.[X] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s})

1) & Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) D Other- —

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20151221
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Application/Control Number: 14/928,550 Page 2
Art Unit: 2895

The present application is being examined under the pre-AlA first to invent

provisions.
Claim Rejections - 35 USC § 102

In the event the determination of the status of the application as subject to AlA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.

The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C.

102 that form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section
122(b), by another filed in the United States before the invention by the applicant for patent or
(2) a patent granted on an application for patent by another filed in the United States before
the invention by the applicant for patent, except that an international application filed under
the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an
application filed in the United States only if the international application designated the United
States and was published under Article 21(2) of such treaty in the English language.

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

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

VIZIO Ex. 1002 Page 0139



Application/Control Number: 14/928,550 Page 3
Art Unit: 2895

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under pre-AlA 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating
obviousness or nonobviousness.

This application currently names joint inventors. In considering patentability of the
claims under pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter
of the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AlA 35 U.S.C.

102(e), (f) or (g) prior art under pre-AlA 35 U.S.C. 103(a).

Claims 1,-5, 8-9, 12, 15-18, 24-25 and 28 are rejected under pre-AlA 35 U.S.C.
102(e) as being anticipated by Takada (US 2008/0224151 A1).

Takada discloses a resin package which includes a resin part 2 (paragraph 0057
and Fig. 1) and a lead frame 1 which corresponds to a metal plate with a mounting

portion 1¢ (paragraph 0057), a light emitting element which is a chip 4 (paragraph 0069)
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Application/Control Number: 14/928,550 Page 4
Art Unit: 2895

mounted on the package as shown in Fig. 1 and electrically connected to the metal
plate by the wire 5 (paragraph 0061), a portion of the outer lateral surface of the resin
part and a portion of the outer lateral surface of the metal plate are coplanar at an outer
lateral surface of the package, as disclosed in Fig. 2, which shows the lead frame parts
which are coplanar to the resin parts at the sides the package, the resin part is located
at left and right sides of a portion of the metal plate at an outer lateral surface of the
resin package as shown in Fig. 2 on the right and left sides of the figure, and the metal
plate is substantially flat, as shown in Fig. 1.

Re claim 5: Takada discloses the resin 2 contains a light reflecting material
(paragraphs 0068 and 0069).

Re claim 8: Takada discloses the resin is a thermosetting resin (paragraph
0057).

Re claim 9: Takada discloses the lead frame which is the plate has a concave
portion which is a slit-like groove 1m (paragraph 0067).

Re claim 12: Takada discloses resin portion 1m (paragraph 0059) shown in Fig.
2 which has concave portion and inner lateral portions.

Re claim 15: Fig. 1 and Fig. 2 show that the chip is exposed from the resin part.

Re claims 16-17: Takada discloses the limitations of claim 1, which are also
limitations included in claims 16-17, and in addition Takada discloses in Fig. 1 the

upper surfaces of the lead frame 1 are coplanar.
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Application/Control Number: 14/928,550 Page 5
Art Unit: 2895

Re claim 18: Takada disclose the limitations of claim 1, which are also limitations
of claim 18, and in addition Takada discloses in Fig. 1 a portion of the lead frame 1
exposed at the bottom of the package.

Re claim 24: Takada discloses the resin 2 contains a light reflecting material
(paragraphs 0068 and 0069).

Re claim 25: : Takada discloses the lead frame which is the plate has a
concave portion which is a slit-like groove 1m (paragraph 0067).

Re claim 28: Takada discloses resin portion 1m (paragraph 0059) shown in Fig.

2 which has concave portion and inner lateral portions.

Claims 2-4 and 19-21 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Takada as applied to claims 1 and 18 above, and further in view of
Takeda et al (US 2007/0138697 A1).

Takada discloses the limitations of claims 1 and 18 as stated above. Takada is
silent with respect to plating the lead frame or plate.

Takeda et al discloses plating the lead frame with a different metal on the upper
and lower surfaces, as Takeda et al discloses plating the lead frame in the stage of
manufacturing the lead frame (paragraph 0052), which is before the molding step
(paragraph 0053), and therefore the upper and lower surfaces of the lead frame will be
plated. Takeda et al disclose that the plating protects from oxidation, which is a
disclosure that the metal with which the lead frame or plate is plated is a different metal

which protects the lead frame metal.
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Application/Control Number: 14/928,550 Page 6
Art Unit: 2895

It would have been obvious to one of ordinary skill in the art at the time of the
invention to plate the metal of the lead frame disclosed by Takada as disclosed by
Takeda et al in order to obtain the benefit of protecting the metal of the lead frame from
oxidation as disclosed by Takeda et al .

Re claims 3 and 20: The combination of Takada in view of Takeda et al
discloses the limitation of the metal layer being on the lead frame or plate except the
lateral outer surfaces because the combination of Takada in view of Takeda et al
discloses plating the lead frame or plate before the cutting of the lead frame step to
separate the packages, which results in the lateral surfaces of the lead frame exposed
on the lateral surfaces of the package not having a covering of the plated metal.

Re claims 4-21: Takada discloses in Fig. 7 and Fig. 8 portions of the metal plate
1¢ are exposed from the resin layer 3 and portions are covered by resin layer 3

(paragraphs 0095 and 0098).

Claims 6-7 and 22-23 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Takada as applied to claims 5 and 18 above, and further in view of
Loh et al (US 2008/0044934 A1).

Takada discloses the limitations of claims 5 and 18 as stated above. Takada is
silent with respect to titanium dioxide in the resin.

Loh et al disclose TiO2 added to the plastic in an LED package which includes a
lead frame and a plastic material (paragraph 0036) , with TiO2 added as the reflective

material (paragraphs 0037).
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Application/Control Number: 14/928,550 Page 7
Art Unit: 2895

It would have been obvious to one of ordinary skill in the art at the time of the
invention to have used TiO2 as the reflective material in the device disclosed by Takada
as disclosed by Loh et al because this is a material of art recognized suitability for an
intended purpose (MPEP 2144.07).

Re claims 7 and 23: Takada in view of Loh et al is silent with respect to the
recited percentage of TiO2 in the resin. It would have been obvious to one of ordinary
skill in the art to have formed the resin disclosed by Takada in view of Loh et al within
the recited range of TiO2 because one of ordinary skill in the art would have been able
to determine the amount of TiO2 added to the resin by routine optimization (MPEP

2144.05(1l)).

Claims 10 and 26 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Takada as applied to claim 1 or over Takada in view of Takeda et al
as applied to claim 19 above, and further in view of Azuma (US 2001/0009301 A1).

Takada discloses the limitations of claim 1 as stated above.

Takada is silent with respect to a level difference for expanding the area for
conductor for bonding area upon mounting.

Azuma discloses a level difference which are concave portions 131 for mounting
material 109 for mounting the chip 107 in a semiconductor package (paragraph 0157).
The package includes a metal plate with pad portions 105 (paragraph 0152) and resin

113 (paragraph 0152 and Fig. 1 and Fig. 2B).
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Application/Control Number: 14/928,550 Page 8
Art Unit: 2895

It would have been obvious to one of ordinary skill in the art at the time of the
invention to have combined the disclosure made by Azuma with the device disclosed by
Takada in order to obtain the benefit of improved bonding with bonding material of the
semiconductor element as disclosed by Azuma (paragraph 0197).

Re claim 26: Takada in view of Takeda et al is silent with respect to expanding
the area for conductor for bonding area upon mounting.

Azuma discloses the level difference as stated above. The reasons for
combining Takada in view of Takeda et al are the same as stated above in the rejection

of claim 10.

Claims 13 and 29 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Takada as applied to claims 1 and 18 above, and further in view of
Soules et al (US 6,252,254 B1).

Takada discloses the limitations of 1 and 18 . Takada is silent with respect to
two phosphors, although Takada does disclose phosphors in the resin which covers the
semiconductor chip (paragraph 0084).

Soules et al discloses a resin in an LED package which contains two phosphors
(column 4, lines 1-24), in order to combine the two phosphors in order to obtain the
desired color of emitting light (column 4, lines 1-24).

It would have been obvious to one of ordinary skill in the art at the time of the

invention to have combined two phosphors in the resin disclosed by Takada as
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Application/Control Number: 14/928,550 Page 9
Art Unit: 2895

disclosed by Soules et al in order to obtain the benefit of the desired emission and

because this is of art recognized suitability for an intended purpose (MPEP 2144.07).

Allowable Subject Matter
Claims 11, 14, 27, and 30 are objected to as being dependent upon a rejected
base claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CARIDAD EVERHART whose telephone number is
(671)272-1892. The examiner can normally be reached on Monday through Fridays
7:30-4:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, M. Islam can be reached on 571-270-5878. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 14/928,550 Page 10
Art Unit: 2895

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.

/Caridad Everhart/
Primary Examiner
AU 2895

12/28/2015
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A3 | 2004/0159850-A1 08-19-2004 TAKENAKA, YASUJI
A4 | 2005/0151149-A1 07-14-2005 CHIA ET AL.
A5 | 2005/0280017-A1 12-22-2005 OSHIO ET AL.
A6 | 2006/0170083-A1 08-03-2006 KIM ET AL.
A7 | 2006/0284207-A1 12-21-2006 PARK ET AL.
A8 | 2007/0138697-A1 06-21-2007 TAKEDA ET AL.
A9 | 2007/0241362-A1 10-18-2007 HAN ET AL.
A10 | 2009/0050925-A1 02-26-2009 KURAMOTO ET AL.
A11 | 2009/0315049-A1 12-24-2009 URASAKI ET AL.
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A17 | 5,302,849 04-12-1994 CAVASIN DANIEL
A18 | 5,428,248 06-27-1995 CHA GI BON
A19 | 5,763,829 06-09-1998 TOMITA ET AL.
A20 | 5,818,105 10-06-1998 KOUDA TSUNENOBU
A21 | 6,107,646 08-22-2000 KIM YOUNG SIK
A22 | 6,107,676 08-22-2000 SUZUKI, SHINICHI
A23 | 6,184,544-B1 02-06-2001 TODAET AL.
A24 | 6,335,545-B1 01-01-2002 TODAET AL.
A25 | 6,424,024-B1 07-23-2002 SHIH ET AL.
A26 | 6,433,277-B1 08-13-2002 GLENN, THOMAS P.
A27 | 6,498,099-B1 12-24-2002 MCLELLAN ET AL.
A28 | 6,531,370-B2 03-11-2003 SAKAMOTO ET AL.
A29 | 6,624,007 09-23-2003 KOBAYAKAWA ET AL.
A30 | 6,627,482-B2 09-30-2003 WANG ET AL.
A31 | 6,638,780-B2 10-28-2003 FUKASAWA ET AL.
A32 | 6,770,498-B2 08-03-2004 HSU, CHENG-HSIANG
A33 | 6,853,057-B2 02-08-2005 YASUDA ET AL.
A34 | 6,914,267-B2 07-05-2005 FUKASAWA ET AL.
A35 | 6,978,079-B2 12-20-2005 UWADA ET AL.
A36 | 7,161,190-B2 01-09-2007 CHIKUGAWA, HIROSHI
A37 | 7,301,176-B2 11-27-2007 ABE ET AL.
A38 | 7,364,947-B2 04-29-2008 KOBAYAKAWA, MASAHIKO
A39 | 7,407,834-B2 08-05-2008 SHIMANUKI ET AL.
A40 | 7,687,292-B2 03-30-2010 PARK ET AL.
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A43 | 8,637,892-B2 01-28-2014 EGOSHI ET AL.
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AB5 | WO-2006/126438-A1 11-30-2006 MURATA MANUFACTURING
CO,, LTD.
A66 | JP-2006-060034-A 03-02-2006 HITACHI AIC INC
A67 | JP-2006-093697-A 04-06-2006 TCOCOLTD
A68 | JP-2006-140207-A 06-01-2006 HITACHI CHEM COLTD
AB9 | JP-2006-156704-A 06-15-2006 NICHIA KAGAKU KOGYO
KK
A70 | JP-2006-278427-A 10-12-2006 MATSUSHITA ELECTRIC
WORKS LTD
A71 | JP-2006-313943-A 11-16-2006 SHARP KK
A72 | WO-2007/015426-A1 02-08-2007 NICHIA CORPORATION
A73 | WO-2007/135707-A1 11-29-2007 NICHIA CORPORATION
A74 | JP-2007-035794-A 02-08-2007 STANLEY ELECTRIC CO
LTD
A75 | JP-2007-123302-A 05-17-2007 NICHIA CHEM IND LTD
A76 | JP-2007-235085-A 09-13-2007 HITACHI CHEM COLTD
A77 | JP-2007-294506-A 11-08-2007 MATSUSHITA ELECTRIC
IND COLTD
A78 | JP-2007-297601-A 11-15-2007 HITACHI CHEMICAL CO
LTD
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A79 | JP-2007-329502-A 12-20-2007 TOSHIBA CORP
A80 | WO-2008/056813-A1 05-15-2008 C.I. KASEl COMPANY,
LIMITED
A81 | WO-2008/059856-A1 05-22-2008 HITACHI CHEMICAL CO.,
LTD.
A82 | WO-2008/081794-A1 07-10-2008 NICHIA CORP
A83 | JP-2008-103460-A 05-01-2008 SONY CORP
A84 | JP-2008-106226-A 05-08-2008 HITACHI CHEM COLTD
A85 | JP-2008-130735-A 06-05-2008 C.I. KASEICOLTD
A86 | JP-2008-186891-A 08-14-2008 DENSO CORP
A87 | JP-2008-192880-A 08-21-2008 NICHIA CHEM IND LTD
A88 | JP-2013-145908-A 07-25-2013 NICHIA CHEM IND LTD
A89 | JP-2013-153182-A 08-08-2013 NICHIA CHEM IND LTD
AQ0 | EP-2 100 908-A1 09-16-2009 HITACHI CHEMICAL CO
LTD [JP]
A91 | JP-554-069068-A 06-02-1979 HITACHILTD
A92 | EP-0 936 683-A1 08-18-1999 IWASAKI ELECTRIC CO
LTD

NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue T
number(s), publisher, city and/or country where published.

A93 EP Communication for application number 09877246.9 dated November 25, 2013 with attached
Supplementary European Search Report for EP 09 81 1246 dated October 31, 2013.

Examiner Cite
Initials* No."

A94 European Patent Office, Third Party Observation Concerning EP09811246.9 dated August 1, 2013.

A95 Extended European Search Report for EP Application No. 09 811 246.9-1226 dated November 25,
2013 submitted by Eisenfuhr Speiser in a letter dated December 10, 2013.

A96 International Search Report in PCT/JP2009/004170 dated November 24, 2009.

A97 Non-Final Office Action U.S. Serial No. 12/737,940 dated September 28, 2012.

A98 Notice of Allowance issued in U.S. Serial No. 13/969182 dated 7/9/2015.

A99 Notice of Allowance issued in U.S. Serial No. 12/737,940 dated May 13, 2013.

A100 | Office Action issued in U.S. Serial No. 13/969,182 dated 12/4/2014.
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A101 Office Action issued in U.S. Serial No. 13/969,182 dated 3/5/2014.
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TITLE
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22428 PUBLICATION NOTICE
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Title:LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR
MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY

Publication No.US-2016-0056357-A1
Publication Date:02/25/2016

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
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Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

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

page 1 of 1

VIZIO Ex. 1002 Page 0160



Atty. Dkt. No. 100415-0198

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hirofumi ICHIKAWA

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-
MOLDED BODY, AND METHODS FOR MANUFACTURING
LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-

MOLDED BODY
Appl. No.: 14/928,550
Filing Date: 10/30/2015
Examiner: Caridad EVERHART
Art Unit: 2895

Confirmation Number: 1591

AMENDMENT AND REPLY UNDER 37 CFR 1.111

Mail Stop AMENDMENT
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This communication is responsive to the non-final Office Action mailed December 31,

2015, concerning the above-referenced patent application.

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this document.
Remarks begin on page 8 of this document.

Please amend the application as follows:

4824-0935-6335.1
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Amendments to the Claims:

This listing of claims will replace all prior versions and listings of claims in the application:

Listing of Claims:

1. (Currently Amended) A light emitting device comprising:

a resin package comprising a resin part and a metal part including at least [[one]] two

metal [[plate]] plates, said resin package having four outer lateral surfaces and having a concave

portion having a bottom surface; and

a light emitting element mounted on the restpaekage bottom surface of the concave
portion and electrically connected to the atleast-one-metal-plate metal part,

wherein at least a portion of an outer lateral surface of the resin part and at least a portion

of an outer lateral surface of the atleast-one-metal-plate metal part are coplanar at [[an]] each of
the four outer lateral surfaee surfaces of the resin package,

wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the

resin package,
wherein the resin part is located at left and right sides of a portion of the atleast-ene

metal-plate metal part at an-outerlateral-surfaee at least two of the four outer lateral surfaces of

the resin package, and

wherein the-atleast-one-metal-plate each of the two metal plates is substantially flat.

2. (Currently Amended) The light emitting device according to claim 1, wherein a-metat

surface-and-atowersurface-of the-atleastone-metal-plate the metal part includes a base portion

and a metal layer disposed on each of an upper surface and a lower surface of the base portion,

the metal layers being made of a material that is different from that of the base portion.

4824-0935-6335.1
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3. (Currently Amended) The light emitting device according to claim 2, wherein the metal

layer is disposed [[on]] at all surfaces of the atleast-one-metal-plate metal part except a portion
of an outer lateral surface of the atleast-one-metal-plate metal part.

4. (Currently Amended) The light emitting device according to claim 2, wherein:

the resin part is disposed over a first portion of the metal layer [[on]] at the upper surface

of the atleast-one-metal-plate metal part, and
a second portion of the metal layer [[on]] at the upper surface of the atleast-one-metat

plate metal part is exposed from the resin part.

5. (Original) The light emitting device according to claim 1, wherein the resin part

contains a light reflecting material.

6. (Original) The light emitting device according to claim 5, wherein the light reflecting

material is titanium dioxide.

7. (Original) The light emitting device according to claim 6, wherein the resin part

contains 10 to 60% by weight of the titanium dioxide.

8. (Original) The light emitting device according to claim 1, wherein the resin part is

made using a thermosetting resin.

0. (Currently Amended) The light emitting device according to claim 1, wherein the atleast
one-metal-plate metal part has a step portion, a concave portion, and/or a convex portion.

10.  (Currently Amended) The light emitting device according to claim 1, wherein the atleast
one-metal-plate metal part has means for providing a difference in level to expand a bonding area

with a conductive material upon mounting.

4824-0935-6335.1
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11.-12. (Cancelled)

13. (Original) The light emitting device according to claim 1, wherein the light emitting

device further comprises a sealing member that contains two or more kinds of phosphors.

14.  (Currently Amended) The light emitting device according to claim 1, wherein the atleast
one-metal-plate metal part is exposed from the resin part at corners of the resin package.

15.  (Original) The light emitting device according to claim 1, wherein at least a portion

of the light emitting element is exposed from the resin part.

16.  (Currently Amended) A light emitting device comprising:

a resin package comprising a resin part and a metal part including at least [[one]] two

metal [[plate]] plates, said resin package having four outer lateral surfaces and having a concave

portion having a bottom surface; and

a light emitting element mounted on the restpaekage bottom surface of the concave
portion and electrically connected to the atleast-one-metal-plate metal part,

wherein at least a portion of an outer lateral surface of the resin part and at least a portion

of an outer lateral surface of the atleast-one-metal-plate metal part are coplanar at [[an]] each of

the four outer lateral surfaee surfaces of the resin package,

wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the

resin package,
wherein the resin part is located at left and right sides of a portion of the atleast-ene

metal-plate metal part at an-outerlateral-surfaee at least two of the four outer lateral surfaces of

the resin package,

wherein the atleast-one-metal-plate metal part comprises [[one]] two or more major

laterally extending upper surfaces, and
wherein all of the [[one]] two or more major laterally extending upper surfaces are

coplanar.

4824-0935-6335.1
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17. (Currently Amended) A light emitting device comprising:

a resin package comprising a resin part and a metal part including at least [[one]] two

metal [[plate]] plates, said resin package having four outer lateral surfaces and having a concave

portion having a bottom surface; and

a light emitting element mounted on the restpaekage bottom surface of the concave
portion and electrically connected to the atleast-one-metal-plate metal part,

wherein at least a portion of an outer lateral surface of the resin part and at least a portion

of an outer lateral surface of the atleast-one-metal-plate metal part are coplanar at [[an]] each of
the four outer lateral surfaee surfaces of the resin package,

wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the

resin package,
wherein the resin part is located at left and right sides of a portion of the atleast-ene

metal-plate metal part at an-outerlateral-surfaee at least two of the four outer lateral surfaces of

the resin package, and

wherein all upper edges of the atleast-one-metal-plate metal part are coplanar.

18. (Currently Amended) A light emitting device comprising:
a resin package comprising a resin part eentaintng-atichtreflectingmaterial; and a metal

part including at least [[one]] two metal [[plate]] plates, said resin package having four outer

lateral surfaces and having a concave portion having a bottom surface; and

a light emitting element mounted on the restpaekage bottom surface of the concave
portion and electrically connected to the atleast-one-metal-plate metal part,

wherein at least a portion of an outer surface of the resin part and at least a portion of an

outer surface of the atleast-one-metal-plate metal part are coplanar at an outer bottom surface of
the resin package,

wherein at least a portion of an outer lateral surface of the resin part and at least a portion
of an outer lateral surface of the atleast-ene-metal-plate metal are coplanar at [[an]] each of the

four outer lateral surfaee surfaces of the resin package,

-5-
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wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the

resin package,
wherein the resin part is located at left and right sides of a portion of the atleast-ene

metal-plate metal part at an-outerlateral-surfaee at least two of the four outer lateral surfaces of

the resin package, and

wherein a lower surface of the atleast-one-metal-plate metal part is exposed from the

resin part in a region directly under the light emitting element.

19. (Currently Amended) The light emitting device according to claim 18, wherein a-metal

surface-and-the lowersurface-of the-atleast-one-metal plate the metal part includes a base portion

and a metal layer disposed on each of an upper surface and a lower surface of the base portion,

the metal layers being made of a material that is different from that of the base portion.

20.  (Currently Amended) The light emitting device according to claim 19, wherein the metal

layer is disposed [[on]] at all surfaces of the atleast-one-metal-plate metal part except an outer
lateral surface of the atleastone-metal-plate metal part.

21.  (Currently Amended) The light emitting device according to claim 19, wherein:
the resin part is disposed over a first portion of the metal layer [[on]] at the upper surface
of the atleast-one-metal-plate metal part, and

a second portion of the metal layer on the upper surface of the atteast-one-metal-plate
metal part is exposed from the resin part.

22.  (Currently Amended) The light emitting device according to claim 18, wherein the lght
reflectingmaterialts-titantum-diextde resin part contains a light reflecting material.
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23. (Currently Amended) The light emitting device according to claim 22, wherein the light

reflecting material is titanium dioxide, and the resin part contains 10 to 60% by weight of the

titanium dioxide.

24.  (Original) The light emitting device according to claim 18, wherein the resin part is

made using a thermosetting resin.

25.  (Currently Amended) The light emitting device according to claim 18, wherein the at
least-one-metal-plate metal part has a step portion, a concave portion, and/or a convex portion.

26.  (Currently Amended) The light emitting device according to claim 19, wherein the at
least-one-metal-plate metal part has means for providing a difference in level to expand a
bonding area with a conductive material upon mounting.

27.-28. (Cancelled)

29. (Original) The light emitting device according to claim 18, wherein the light emitting

device further comprises a sealing member that contains two or more kinds of phosphors.

30.  (Currently Amended) The light emitting device according to claim 18, wherein the at
least-one-metal-plate metal part is exposed from the resin part at corners of the resin package.
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REMARKS

Applicants respectfully request reconsideration of the present application in view of the

foregoing amendments and the reasons that follow.

Status of Claims

Claims 1-4, 9, 10, 14, 16-23, 25, 26, and 30 are amended. Claims 11, 12, 27, and 28 are
cancelled. After amending the claims as set forth above, claims 1-10, 13-26, 29, and 30 are now

pending in this application. No new matter is added.

Allowable Subject Matter

Applicants appreciate the Examiner’s indication that claims 11, 14, 27, and 30 are

directed to allowable subject matter.

Independent claims 1 and 16-18 are amended to recite that “a notch is formed in the
metal part at each of the four outer lateral surfaces of the resin package,” which is similar,
though narrower than, the limitation is allowable claims 11 and 27. Thus, claims 1 and 16-18 are

patentable for at least the same reasons as previous claims 11 and 27.

Rejections Under 35 U.S.C. § 102

Claims 1, 5, 8-9, 12, 15-18, 24-25 and 28 stand rejected under pre-AIA 35 U.S.C. 102(e)
as allegedly being anticipated by Takada (US 2008/0224161 Al).

Applicants do not acquiesce to the propriety of the rejection. However, to advance
prosecution of the present application, independent claims 1 and 16-18 are amended to recite that
“a notch is formed in the metal part at each of the four outer lateral surfaces of the resin
package,” which is similar, though narrower than, the limitation is allowable claims 11 and 27.
Thus, claims 1 and 16-18 are patentable for at least the same reasons as previous claims 11 and

27.
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Claims 2-5, 8,9, 12, 15, 24, 25, and 28 depend from independent claims 1 and 18, and
are patentable for at least the same reasons as claims 1 and 18, even without regard to the further

patentable features recited therein.

For at least these reasons, Applicants respectfully request favorable reconsideration of the

rejection.

Rejections Under 35 U.S.C. § 103

Claims 2-4 and 19-21 stand rejected under pre-AIA 35 U.S.C. 103(a) as allegedly being
unpatentable over Takada as applied to claims 1 and 18 above, and further in view of Takeda et

al (US 2007/0138697 Al).

Claims 6-7 and 22-23 stand rejected under pre-AIA 35 U.S.C. 103(a) as allegedly being
unpatentable over Takada as applied to claims 5 and 18 above, and further in view of Loh et al

(US 2008/0044934 Al).

Claims 10 and 26 stand rejected under pre-AIA 35 U.S.C. 103(a) as allegedly being
unpatentable over Takada as applied to claim 1 or over Takada in view of Takeda et al as applied

to claim 19 above, and further in view of Azuma (US 2001/0009301 A1).

Claims 13 and 29 stand rejected under pre-AIA 35 U.S.C. 103(a) as allegedly being
unpatentable over Takada as applied to claims 1 and 18 above, and further in view of Soules et al

(US 6,252,254 B1).

Claims 2-4, 6, 7, 10, 13, 19-23, 26, and 29 depend from independent claims 1 and 18, and
are patentable for at least the same reasons as claims 1 and 18, even without regard to the further

patentable features recited therein.

For at least these reasons, Applicants respectfully request favorable reconsideration of the

rejections.
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Concluding Remarks

Applicants believe that the application is in condition for allowance. Favorable
reconsideration is respectfully requested. The Examiner is invited to contact the undersigned by

telephone if it is felt that a telephone interview would advance prosecution.

The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application, or credit any overpayment, to Deposit Account No. 19-0741.
If any extensions of time are needed for timely acceptance of papers submitted herewith,
Applicants hereby petition for such extension under 37 C.F.R. §1.136 and authorize payment of

any such extensions fees to Deposit Account No. 19-0741.

Respectfully submitted,

Date May 2, 2016 By /Chase J. Brill/
FOLEY & LARDNER LLP Chase J. Brill

Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 295-4787 Registration No. 61,378

Facsimile: (202) 672-5399

-10-
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1cated 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)

22428 7590 08/26/2016
Foley & Lardner LLP
3000 K STREET N.W.
SUITE 600
WASHINGTON, DC 20007-5109

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.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
14/928,550 10/30/2015 Hirofumi ICHIKAWA 100415-0198 1591
TITLE OF INVENTION: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR MANUFACTURING
LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUEFEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 11/28/2016
| EXAMINER | ART UNIT CLASS-SUBCLASS |
EVERHART, CARIDAD 2895 438-026000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

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

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
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
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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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

| appcaTonno. | FILING DATE FIRST NAMED INVENTOR | artorvEY DOCKETNO. | conFrRMATIONNO. |
14/928.550 10/30/2015 Hirofumi ICHIKAWA 100415-0198 1591
| EXAMINER |
22428 7590 08/26/2016
Foley & Lardner LLP EVERHART, CARIDAD
3000 K STREET N.W.
SUITE 600 | ART UNIT PAPERNUMBER |
WASHINGTON, DC 20007-5109 2895

DATE MAILED: 08/26/2016

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
14/928,550 ICHIKAWA ET AL.
H i i i AlA (First Inventor to File)
Notice of Allowability E),XaRTtl)r/g EVERHART gggg " Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF 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. X This communication is responsive to amendment filed 5/2/2016.
OaAa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-10,13-26.29 and 30. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. X Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)X Al b)[JSome *c)[] None of the:
1. X 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 result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. X CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

X 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. [0 Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. X Interview Summary (PTO-413),
Paper No./Mail Date .

/Caridad Everhart/
Primary Examiner
AU 2895
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date

20160813
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Application/Control Number: 14/928,550 Page 2
Art Unit: 2895

The present application is being examined under the pre-AlA first to invent
provisions.

EXAMINER’S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

Authorization for this examiner’'s amendment was given in an interview with
Attorney Chase J. Brill on 8/17/2016.

The application has been amended as follows:

In the Claims:

In claim 1, line 2, please delete:
“at least two”
And substitute therefor:

first and second

In claim 1, in the last line, after the words “each of the", please delete:
“two”
And substitute therefor:

first and second
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Application/Control Number: 14/928,550
Art Unit: 2895

In claim 16, line 2, please delete:
“at least two”
And substitute therefor:

first and second

In claim 17, line 2, please delete:
“at least two”
And substitute therefor:

first and second

In claim 18, line 3, please delete:
“at least two”
And substitute therefor:

first and second

Page 3
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Application/Control Number: 14/928,550 Page 4
Art Unit: 2895

Drawings

The following changes to the drawings have been approved by the examiner and
agreed upon by applicant: Figures 14, 15, 16, 17, 18, and 19 should be designated by
a legend such as --Prior Art-- because only that which is old is illustrated. See MPEP
§ 608.02(g). Corrected drawings in compliance with 37 CFR 1.121(d) are required in
reply to the Office action to avoid abandonment of the application. The replacement
sheet(s) should be labeled “Replacement Sheet” in the page header (as per 37 CFR
1.84(c)) so as not to obstruct any portion of the drawing figures. If the changes are not
accepted by the examiner, the applicant will be notified and informed of any required
corrective action in the next Office action. The objection to the drawings will not be held
in abeyance.

In order to avoid abandonment of the application, applicant must make these

above agreed upon drawing changes.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CARIDAD EVERHART whose telephone number is
(5671)272-1892. The examiner can normally be reached on Monday through Fridays

7:30-4:00.
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Application/Control Number: 14/928,550 Page 5
Art Unit: 2895

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, M. Islam can be reached on 571-270-5878. 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.

/Caridad Everhart/
Primary Examiner
AU 2895 8/17/2016
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Application No. Applicant(s)

) .. ) 14/928,550 ICHIKAWA ET AL.
Examiner-Initiated Interview Summary i i
Examiner Art Unit
CARIDAD EVERHART 2895

All participants (applicant, applicant’s representative, PTO personnel):

(1) CARIDAD EVERHART. (3) .

(2) Attorney Chase J. Brill. (4) )

Date of Interview: 17 August 2016.

Type: [X Telephonic [] Video Conference
[] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes I No.
If Yes, brief description:

Issues Discussed [J101 [J112 [J102 [J103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed:
Identification of prior art discussed:

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Applicant's representative gave permission for an examiner's amendment fo claims 1, 16_ 17, and 18, fo change "at
least two" to read "first and second metal plates”. On 18 August 2016 the examiner also called to state that the Notice
of Allowability would include a change required in the drawings: Fig. 14 through Fig. 19 should be labelled "Prior Art".

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[ Attachment

/Caridad Everhart/
Primary Examiner
AU 2895

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20160813
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

EASTSearchHistory.14928550_AccessibleVersion.htm[8/18/2016 3:11:59 PM]

VIZIO Ex. 1002 Page 0186

Ref i{Hits :{Search Query DBs Default iiPlurals jiTime
# Operator Stamp
L18 §423 {i(((resin or plastic or polymer$2) adj2 US-PGPUB; HOR ON 2016/08/18
package) and (first adj2 second adj2 USPAT; 14:06
metal)) USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
L19 #36 {18 AND ( (HO1L2224/94 OR US-PGPUB; {OR ON 2016/08/18
HO1L2224/05556 OR H0112924/12044 OR{USPAT; 14:11
HO1L23/142).CPC. ) USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
L20 423 i{(((resin or plastic or polymer$2) adj2 US-PGPUB; #OR ON 2016/08/18
package) and (first adj2 second adj2 USPAT; 14:14
metal)) USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
21 33 {i(((resin or plastic or polymer$2) adj2 US-PGPUB; {OR ON 2016/08/18
package) and (first adj2 second adj2 USPAT; 14:16
metal)) and ((light adj emitting) or oled) #USOCR;
FPRS; EPG;
JPO;
DERWENT;
IBM_TDB
22 §2 '20160056357" US-PGPUB; HOR ON 2016/08/18
USPAT; 14:19
USOCR,;
FPRS; EPG;
JPO;
DERWENT;
IBM_TDB
L23 45  i(((resin or plastic or polymer$2) adj2 US-PGPUB; {OR ON 2016/08/18
package) and (first adj2 second adj2 USPAT; 14:22
(plates or metal))) and ((light adj emitting {USOCR;
) or oled) FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
[24 {23 {23 AND ( (H01L2924/12043 OR US-PGPUB; {OR ON 2016/08/18
HO1L33/60 OR HO1L2924/12041 OR USPAT,; 14:29
HO1L33/486 OR H01L33/62 OR USOCR,;
HO1L33/642 OR HO1L33/505 CR FPRS; EPG;
HO1L25/167).CPC. ) JPO;
DERWENT;
IBM_TDB
L25 {{14 {{(h01133/62.cpc. or h01133/486.cpc. or US-PGPUB; HOR ON 2016/08/18




EAST Search History

h01133/60.cpc. or h01133/641.cpc. ) and  {USPAT; 14:46
((((resin or plastic or polymer$2) adj2 USOCR;
package) and (first adj2 second adj2 FPRS; EPO;
(plates or metal))) and ((light adj emitting §JPO;
) or oled)) DERWENT;
IBM_TDB
L26 {2 h01133/62.ipc. and ({((resin or plastic or {US-PGPUB; {OR ON 2016/08/18
polymer$2) adj2 package) and (first adj2 {jUSPAT; 14:48
second adj2 (plates or metal))) and ((light §USOCR;
adj emitting ) or oled)) FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
L27 {0 h01133/63.ipc. and ((((resin or plastic or {US-PGPUB; HOR ON 2016/08/18
polymer$2) adj2 package) and (first adj2 {jUSPAT; 14:48
second adj2 (plates or metal))) and ((light USOCR;
adj emitting ) or oled)) FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
L28 {4 h01133/60.ipc. and ((((resin or plastic or {US-PGPUB; #OR ON 2016/08/18
polymer$2) adj2 package) and (first adj2 {USPAT; 14:48
second adj2 (plates or metal))) and ((light  USOCR;
adj emitting ) or oled)) FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
29 {3 h01133/48.ipc. and ((((resin or plastic or {US-PGPUB; HOR ON 2016/08/18
polymer$2) adj2 package) and (first adj2 {USPAT; 14:49
second adj2 (plates or metal))) and ((light {USOCR;
adj emitting ) or oled)) FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
L30 433 i{(b29c45/0055.cpc. or b29c45/14655.cpc. {US-PGPUB; {OR ON 2016/08/18
or b29¢2794/0009.cpc. or USPAT; 14:52
h0112924/00.cpc. or USOCR;
h0112924/000112.¢cpc. or FPRS; EPO;
h0112924/181.cpc.) and ((((resin or plastic}JPO;
or polymer$2) adj2 package) and (first DERWENT;
adj2 second adj2 (plates or metal))) and §IBM_TDB
((light adj emitting ) or oled))

EAST Search History (Interference)

Ref {{Hits {Search Query DBs Default iiPlurals {{Time

# Operator Stamp

L5 #§17 {ICHIKAWA-HIROBUMI | CHIKAWA-HIROFUMI {{US- CR ON 2016/08/18
PGPUB; 13:29
USPAT

L6 i3 HAYASHI -MAKI us- CR ON 2016/08/18
PGPUB; 13:29
USPAT

L7 §17 ISASAOKA-SHIMPEI us- CR ON 2016/08/18
PGPUB; 13:30
USPAT

L8 {49 {MIKI-TOMOHIDE us- CR ON 2016/08/18
PGPUB; 13:30
USPAT

L1040 {(50r 6or 7 or ) and (first adj2 second adj2 jUS- [OR O {2016/08/18;
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EAST Search History

metal).clm. PGPUB; 13:31
USPAT
L11 4§28 i(((resin or plastic or polymer$2) adj2 us CR ON 2016/08/18
package) and (first adj2 second adj2 PGPUB; 13:33
metal)).clm. USPAT
L12 {14 inichia and (first adj2 second adj2 metal).clm. jUS CR ON 2016/08/18
PGPUB; 13:35
USPAT
L13 §0 nichia and (((resin or plastic or polymer$2) us OR ON 2016/08/18
adj2 package) and (first adj2 second adj2 PGPUB; 13:36
metal)).clm. USPAT
L14 {376 {i(((resin or plastic or polymer$2) adj2 us OR ON 2016/08/18
package) and (first adj2 second adj2 metal)) {PGPUB; 13:37
USPAT
L15 §30 {14 AND ( (HO1L2224/94 OR H01L23/492 OR {iUS- OR ON 2016/08/18
HO1L2224/37011 OR HO11L2924/12044).CPC. {iPGPUB; 13:43
) USPAT

8/18/2016 3:11:56 PM
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Application/Control No.

Applicant(s)/Patent Under
Reexamination

Index of Claims 14928550 ICHIKAWA ET AL.
T
CARIDAD EVERHART 2895
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed = Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpPa O T.D. O R.1.47
CLAIM DATE
Final Original |12/28/2015(08/13/2016
1 1 v =
5 2 v =
6 3 v =
7 4 O =
8 5 v =
9 6 v =
10 7 v =
11 8 v =
12 9 v =
13 10 v =
11 (@]
12 v
2 13 v =
3 14 v =
4 15 v =
14 16 v =
15 17 v =
16 18 v =
21 19 v =
22 20 v =
23 21 v =
25 22 v =
26 23 v =
17 24 v =
18 25 v =
24 26 v =
27 (@]
28 v
19 29 v =
20 30 O =

U.S. Patent and Trademark Office

Part of Paper No. : 20160813

VIZIO Ex. 1002 Page 0189



Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 14928550 ICHIKAWA ET AL.
Examiner Art Unit
CARIDAD EVERHART 2895

CPC- SEARCHED

Symbol Date Examiner
HO1L33/0033; HO1L33/385; B29C45/0055; B29C45/14655 12/19/2015 cme
(updated from parent)
HO1L24/97; HO1L33/62; HO1L33/60; HO1L33/486; HO1L33/641; 8/13/16; cme
HO01L2924/48091; H01L2924/3025; HO1L2924/12041; 8/18/16
HO01L2924/12035; H01L2924/00012; HO1L2924/00;
H01L2924/00014; B29C45/0066; B29C45/14655;

CPC COMBINATION SETS - SEARCHED

Symbol Date Examiner

US CLASSIFICATION SEARCHED

Class Subclass Date Examiner
361 820 (updated from parent) 12/19/2015 cme
438 26 (updated from parent) 12/19/2015 cme
257 99; 100; E23.066 12/19/2015 cme

SEARCH NOTES

Search Notes Date Examiner
reviewed parent 12/21/2015 cme
EAST search HO1L2924/181 or HO1L33/62 or HO1L33/60 with search 12/19/2015 cme
terms (attached)
EAST attached 8/13/16; 8/18/16 | cme
The CPC classes listed in the CPC Search have been EAST classification 8/13/16; 8/18/16 | cme
searched with search terms

INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
U.S. Patent and Trademark Office Part of Paper No. : 20160813

VIZIO Ex. 1002 Page 0190



INTERFERENCE SEARCH

US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
EAST attached 12/19/2015 cme
EAST attached 8/13/16; 8/18/16 | cme
U.S. Patent and Trademark Office Part of Paper No. : 20160813

VIZIO Ex. 1002 Page 0191



EAST Search History

EAST Search History

EAST Search History (Prior Art)

EASTSearchHistory.14928550_AccessibleVersion.htm[8/13/2016 9:32:17 AM]

VIZIO Ex. 1002 Page 0192

Ref i{Hits :{Search Query DBs Default iiPlurals jiTime
# Operator Stamp
L1 2 ("20160056357").PN. US-PGPUB; :OR OFF 2016/08/13
USPAT,; 08:53
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
L2 i ((two near5 (metal adj (plate$1 or US-PGPUB; #OR ON 2016/08/13
part$1))) and ((resin or polymeric or USPAT; 09:086
plastic) near4 package) and coplanar and {{USOCR;
(metal near9 (notch or notched))).cim. FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
L3 i1 ((two near5 (metal adj (plate$1 or US-PGPUB; #OR ON 2016/08/13
part$1))) and ((resin or polymeric or USPAT; 09:07
plastic) near4 package) and coplanar and {{USOCR;
(metal near9 (step or stepped))).cim. FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
L4 H0 ((two near5 (metal adj (plate$1 or US-PGPUB; #OR ON 2016/08/13
part$1))) and ((resin or polymeric or USPAT; 09:09
plastic) near4 package) and coplanar and {USOCR;
(metal near9 ((step or stepped)) same FPRS; EPO;
(four or corner$1))).clm. JPO;
DERWENT;
IBM_TDB
L5 §0 ((two near5 (metal adj (plate$1 or US-PGPUB; #OR ON 2016/08/13
part$1))) and ((resin or polymeric or USPAT; 09:09
plastic) near4 package) and coplanar and {{USOCR;
((metal near9 (notch or notched)) same  {FPRS; EPO;
(four or corner$1))).clm. JPO;
DERWENT;
IBM_TDB
L6 4 ((two near5 (metal adj (plate$1 or US-PGPUB; #OR ON 2016/08/13
part$1))) and ((resin or polymeric or USPAT; 09:09
plastic) near4 package) and coplanar and {USOCR;
(metal near9 ((step or stepped)) same FPRS; EPO;
(four or corner$1))) JPG;
DERWENT;
IBM_TDB
L7 i4 6 AND ( (H01L2924/00).CPC.) US-PGPUB; {OR ON 2016/08/13
USPAT; 09:14
USOCR,;
FPRS; EPO;
JPG;
DERWENT;
IBM_TDB
L8 0 ((two near5 (metal adj (plate$1 or US-PGPUB; H#OR ON 2016/08/13




EAST Search History

EASTSearchHistory.14928550_AccessibleVersion.htm[8/13/2016 9:32:17 AM]

VIZIO Ex. 1002 Page 0193

part$1))) and ((resin or polymeric or USPAT; 09:14
plastic) near4 package) and coplanar and {USOCR;
((metal near9 (notch or notched)) same  {FPRS; EPO;
(four or corner$1))) JPC;
DERWENT;
IBM_TDB
L9 #10 i((two nearb (metal adj (plate$1 or US-PGPUB; #OR ON 2016/08/13
part$1))) and ((resin or polymeric or USPAT; 09:14
plastic) near4 package) and coplanar and {USOCR;
(metal near9 (notch or notched)) ) FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
L10 {10 {9 AND ( (H01L2924/00 OR US-PGPUB; {OR ON 2016/08/13
HO1L2924/00014 OR HO1L2224/48091 OR}{USPAT,; 09:18
HO1L2924/12035 OR H01L2924/12041 OR;{USOCR,;
HO1L2924/3025 OR H01L2924/00012 OR i{FPRS; EPO;
HO1L24/97 OR H01L33/486 OR JPO;
HO1L33/60 OR H01L33/62 OR DERWENT;
HO1L33/641).CPC. ) IBM_TDB
L11 43 (h0112033/0033.cpc. or US-PGPUB; :OR ON 2016/08/13
h0112224/4825.cpc. or USPAT,; 09:21
h0112224/48247.cpc. or USOCR;
h0112224/48091.cpc. or FPRS; EPO;
h0112033/0033.cpc.) and ((two near5 JPO;
(metal adj (plate$1 or part$1))) and DERWENT;
((resin or polymeric or plastic) near4 IBM_TDB
package) and coplanar and (metal near9
(notch or notched or step or stepped)) )
L12 i1 (b29c45/0055.cpc. or b29c45/14655.¢cpc.  {US-PGPUB; {OR ON 2016/08/13
or b29¢2793/009.cpc) and ((two near5 USPAT; 09:23
(metal adj (plate$1 or part$1))) and USOCR;
((resin or polymeric or plastic) near4 FPRS; EPO;
package) and coplanar and (metal near9 {JPO;
(notch or notched)) ) DERWENT;
IBM_TDB
L13 i1 h01133/62.ipc. and ((two near5 (metal adj {US-PGPUB; H#OR ON 2016/08/13
(plate$1 or part$1))) and ((resin or USPAT,; 09:23
polymeric or plastic) near4 package) and {{USOCR;
coplanar and (metal near9 (notch or FPRS; EPO;
notched)) ) JPO;
DERWENT;
IBM_TDB
L14 i1 h01133/60.ipc. and ((two near5 (metal adj {US-PGPUB; #OR ON 2016/08/13
(plate$1 or part$1))) and ((resin or USPAT,; 09:24
polymeric or plastic) near4 package) and {USOCR;
coplanar and (metal near9 (notch or FPRS; EPO;
notched)) ) JPO;
DERWENT;
IBM_TDB
L15 §0 h01133/48.ipc. and ((two near5 (metal adj ;iUS-PGPUB; #OR ON 2016/08/13
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Atty. Dkt. No. 100415-0198

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hirofumi ICHIKAWA

Title: LIGHT EMITTING DEVICE, RESIN
PACKAGE, RESIN-MOLDED BODY,
AND METHODS FOR
MANUFACTURING LIGHT EMITTING
DEVICE, RESIN PACKAGE AND RESIN-

MOLDED BODY
Appl. No.: 14/928,550
Filing Date: 10/30/2015
Examiner: Caridad EVERHART
Art Unit: 2895

Confirmation Number; 1591

TRANSMITTAL OF FORMAL DRAWINGS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Commissioner:
Transmitted herewith are replacement drawing sheets (3 sheets, containing Figures 13-19)
for the above-identified application in response to Notice of Allowance mailed August 26, 2016.

Figures 14-19 are amended to add the label “Prior Art.” No new matter is added.

4847-3322-9880.1
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Date September 6, 2016 By /Chase J. Brill/
FOLEY & LARDNER LLP Chase J. Brill
Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 295-4787 Registration No. 61,378

Facsimile: (202) 672-5399

4847-3322-9880.1
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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
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Examiner | Cite Publication Date Name of Patentee or Applicant of Where Relevant
Initials* | No.' Number-Kind Code? (if MM-DD-YYYY Cited Document Passages or Relevant
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Espacenst

SURFACE-MOUNTED ELECTRONIC DEVICE

Inventor(s):

Applicant(s):

Classification:

Application
number:

Priority
number(s):

Also
published as:

Abstract of JP2004111584 (A}

NG KEE YEAN; SINGH GUBBIR * (NG KEE YEAN, ; SINGH

GUBBIR)

AGILENT TECHNOLOGIES INC + (AGILENT TECHNOL INC)

- international: H81C1/14; HG1L23/31; HO1L23/495; HO1L33/48;

- cooperative:

HO7L.33/62; HOBK3/34,; HO1L.23/498;

(IPC1-7): HO1L33/00

HO1C4/44; HOL23/3107; HO1L23/495851;
HO1L.33/486; HOBK3/3442; HO1L.2224/05598;
HO1L2224/32245; HO1L.2224/45089;
HO11.2224/48081; HO11L2224/48247;
HO1L2224/73265; HO1L2224/85389; HO1L23/48805;
HO11.24/48; HO1L24/73; HO1L2824/00014;
HO11.2924/01068; HO1L.2924/12041; H01L33/62;
HO5KZ2201/09154, HOBK2201/09472,
HO5K2201/09745; HO5K2201/10106,; Y02P70/613
more

JP20030316609 20030909

MY2002P103478 20020018

LUS2004051171 (A1) UISE687904C (B2 DE10340068 (AL

DE10340088 (B4)

PROBLEM TO BE SOLVED: To provide g
mounting structurs for improving contrast
of an LED device. ;SOLUTION,: The

surface~-mounted device comprises a
bady (402} having a Tirst face 410 for
device mouniing, recesses {4489, 421)
formed m the firs! face (410}, and &
pluraiitty of electric contact members (404,
408) located on the first face (410}, The
elentric conlact mambers {404, 408)

include first seclions (412, 414}

consiituting al least a pant of al least one
internal surfane of the recesses (426,
421 COPYRIGHT: (C2004 PO

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

Page 1 of 1
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HO1L 33/00 HO1L 33/00 N 5F041
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6N [ER]
((3%) LEDPAA 2OV FSA+EBETIE
HOREEBEFTRAT IO V. N Y o
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10 (410) CFEINIEHBE (420, 42 ; PN e =
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(2 JP 2004 111964 A 2004.4.8

[(REFsgERo&EH]

[#k1E 1]

FPRAZEEZERTIHOBFB1 OB EETIAKY., IEB 1 QOHCHEINITIEHTDH
Y. ISP 1 OO CHNETIRANOETERSBHY THr. TR ERDM>. MMEEEH
BPORKRAOVP R YE B2 EERATIF 1O ETATICYERBYTIRER
BEREFTFTNAMZ.

[&kIA 2]

M BIERBHOBREK., PR YEBINCATE I OALCER. 2% 10@H»F
HEHLECERINI YT, A F 1 OB RS FHEHEH P LEREFTYELEMLECEIN I
CYETRBYTEHEKIAICEHORABDERE NS R 10
[#5k1A 3]

MEEHBIICHIMNEE 1 OB B YE—BPRE. ICHB 1YL ZERAN
CFLT2HICYERBYTIHERIBICEHORAOEER NS Z .

[%sk3A 4]

MEEHFBICHIAMERT 1 OBV L YE—BX., ficFB1o0@mMCNL ZEF T
YINITYETRBYTIFRAICEHORODEERER T NA ..

[#KIA B ]

MEEHBICHIMNEET 1020 B YE—BPREX. B 1OACHL 7EEY
ITNITCYERBYTIBERBELCESHOREERE T NA Z.

[&KIA B ] 20

MEEEBILCHINETE1OBI2OL R YE—BE. ENTL2TAEL. MIEEHE1 0
BHALYRHDICETDPIFTACE»ZUITY TRBY T IHERFLI CEBORDEERR T
NAZR.

[#EXRKIAT]

HEEEBICHIWNEF 1 OBIX. AISBI1Q09AHIBOCEI NS HTRAICEDT
EREDY., B I1O0OCETENCTFALACER. IS 1O HEETENATCEND
DPOMBCHRETSFAB I Y TATICYERBYTIFHEKRBICEHORDERR T
RA R,

[#Kk1A8]

M EBEAERBORX. ZF 1 OHOMCE#BIDALIINTUNET IR 2OoOBD>ETE 30
TITYERBYTIFHFRKAICLSHORADERE NS Z.

[%R1A 9]

M BaEREDMHR. ifAKofEZS10o@CBEs 7HhBCEAD s ZEDTHY . H
TE 1o PR AKORETE 1 oTONBmBCAL> TEEINTLI T Y ERE
YT IHRIAICESHORTAEEE T NSM X .

[#&kIA1 01

HETNRAZAB7Y Y FEBRERLCERINZHY, L ESERBHMrRIETY ¥
FOBEROB T YEEEBRLERECHY . LB 1082 Y>>y FOBEWRY
OBICESAPZITENLZHY) ., NS ERBHIC -y Y7 YL 78ETITYTE
BHYTIZRKIAICEHORAERERE NS . 40

(% B o 5% #8 % 5t 6A )

[ #52 %)

(o0011
FRAERODEXZRBEM (SMT) CRAT I toz2Hh3. &V EANCEK. XM EH

WRAOACER TS EDOBIBEMBERSFFPLOHRYICYLCELY . BHRFEEAERY T
ICYEFTIRYLEARDERDREIRENXRETITZNAICET 3.

(B RBE#H)

{oo002)
ZURADTACKVTCTAAMZERACERNCERRT IRDRERK (8MT) & 50
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BITPNRAZXR0FZU T -y s yHLWTZIRALCHABAINRLZNES. SMTORAMBICKE.
BrxeEXY AT -8 (LED) PRAZOKIBXEFPAAZONBLLOBERCEAET
. REERBHCLSILEDEK., YA X PHEECHAI L. SMTELCLZZY Y OB
EW (PCB) tCc#ayruu7zvnd. LEDZR. XYUEBEOBLUXEAMNOLEREIC KL
VDRAEZEEVAEFPAAIZOHNADMRy 7T 4T 47, OB Xy 0 —YRBEFOE TR
H -y IYRL.,. FNWEXRBILIZT—CTITI2I—-—VFQ (FHAROERFT U T -
aYICHTZI) ABEER 7L T .

[00O0 28]
BEHOXHBRSLEHETICH LI ZE.,. LEDRKRREIBHLBOEBETLVEHL I LHICT
PERBEEIH-ZLRAUNLEBE VLRI, LEDOBEGERINL ZLIXEXAANoER 10
CHBEAEYOSEAZTRACKETS . A VY7LV ITLER(INGAAS) Ru”
W ZTLAYYTLTY 9L (Al ITNGAP) BEVBLXEMEBEETR S THY . ¢
O&LLEDORECHUBEN ZUS. KVBLEHERCH>LZER. EETIHRCW LY
N3IKXKITCLEDHEAERT (BBt REECHTIEN) OB CREOUARy T -y CH
H#UI7ZLNE. CNE. LEDO2BEMB ARy T -7 AL ICKTFIFIIETOEH I .

[0004]

Ry T - AT ENRy T =T P IYCRHEITNIETDODZEHE. Ry T -V A XK
RARKBEOBBEFTARETI. LIUBLTHEIEEZ2HIBAE. Ky T -V A XTHRKF
W, ERLEBIFARIZOBEARRYY . RTRBBREERLARIZ.

[0o005] 20

XEFRAZQOMUTITEBCHLDZIE., SMTBROU — PRI ERABECRERALERY
BRI LI CH->ZHBOBEBICHEHEBEINELS. BE. SMTZARAIOU - FiEX., TA
FUZ7O-RKRLCBERREAR 7 byt EERTICUYHPERI LTI, EELRETH
EH 7. BOURERTFRAZIDBBHCEAD> TEDPI KT CHFEINTL I .

[000656]

NHAORBDEKBAEFTARAIZ0B10/AEE1T () . (b)) CRLE. B1 (o)
FABEZ2HY . B1 (b)) ZAFEHEZ2H I .

[000 7]
F10o7NX4AZ100R0FUZE. LEDTO I ESHEFEE1 030K BERIBI (
AYY208BF) 102 LtCERNWNCRYN ISR ZUNE. Ry« Y7 T74%¥Y 1048 380
LED1O0O1ETHFoEREHM1 0AYEINCERZEL ZLIT. ERBXH 102, 10
k. PRAXZ1000KK10B8FFTRFIC (BT () CREZRTA@MIC) HFr7
W3. A 106 0BYOHIE. RETHEA#KLAFOTREA1 0T IR ZEIZNICA
ZFHZ2H3. COLRBM10TOFCLED101. RYFP 4274104, L7772
SOERBRBI1 02, 10b0ABHEPEATINCERR 72T AFy JFCNBETITNLTZHY

FR1O0TOomWMBHLLEDT1 01 HABEINRNIXOYTL ZFY YL ZERLZLE. 2
SOERBM1 02, 10 KFCEF1ObomBICEAY > Z2HBICKFCHRZH
D, T¥2Q0RE108LCHB->7TICEYRLR, EHRTF1 090 T2 F@MCRI &S
CE7ZI3. FARYZ7O0-REBCHUZE. PXAX1T00EEHWT10ANYEET
$&IC. WEH1 08 TBRIERETHN102. 106X ALREREET 11 ICLKYER 40
T10ANYERINLID, CORLEEST 1T I1ELEDFARAAX 10005 BRAIET O
BYRRNWEMITEAEN> 71 3.

[0008]

XA BNORABDERBRAXENIZO0B 208 TE2 (o) ~B2 (b)) CRLE
B2 (e GFLtTHoRMEE2Z2HY ., B2 (b)) BFEEZ2H 3.

[o00 9]

B20FNAZ2200CFHUTZE. LED2O0 1 HEBEHEK203ILCLKYIEREH?2
O2LtBERERmMCRYUNYLBNZLHE. R4 T4A ¥ 2040 LED201 E#5
OFEBEBH20AYERERL L. PRAAMAZX22000FFE2HEE. XFWICEHR
7TTRARTFv I eHh .. 2H0FEREHM202. 2006, PANARXT1T000FE2069 50
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TIB->ZHRECKFTHEZZHY ., K 208605HO0OKRKFHEIZRED> 7. HALER
y7O0-RWEBECHLTZ. EREBH202. 2060k AEEE21T1ITC&LVERZ2 10
BRININ., CORALRES 21 1XEBREF 202, 20b0mBIcHyyd 3. FAIE
EOYRRWECADL>ZHE. LRLEFHoOUTNARCHDZE., BRARRIRA YT E
BEUEBME7?TATF v 7 RARKOBBOIAYHRRZHIEIOZH T . B1 XEXB2ICRT#E
WD@M?Z&X@ﬁmﬁ%ﬂ\%xm MTQ%%Kmmubscﬁﬁ?nze

[(BEFEXHK1]I BHHAF10-656220
[BEFXR2) "RAEAFB8-78738 2
[(BRFEXMK 3T BHKRF11-50056284%

(BB BAR] 10
[FEDNBRRLLY YT 3RE)

[foo10]

M1 () B (b)Y CRUELEDTFRAZCKEZ (O mprHI. xte. LED
YEBYOBMORARBHILIIEEILCREC. ChiC&LY. SEXLEDOBEFTLEBTH®HIS.
?m4z®%aﬁﬁ#ﬁcﬁ<&37u393@30mE®¢EmLED®ﬁ@%ﬁD%
VEETRIT. PRAZOT7 vy b7 U E7TFAF v 78 FOY AT Xbk)EHEFE
DARTFLAERBUN®, YRNERRTIZLORKALREK. Y07 v b 72U Y oY HRAICH
T T YIRS
[oo0o11]

M2 () B (b)) CRLEERSEBHETHIOT A K. B1 (o) B (b)) 20
CRLEEOLVEBELCEVLI v b 72U Y FEH-ZE. THICKY. LEDFNRAZ
FTEWRLECBLOCEBEITICYHMAER L. PRAXQOT v 7PV Y F@E?c?%?ﬁ\
TRRFPAALAIOFBFA LY EDBRYVR L. GARRYTICYCLKY ., BEYTINIT 2
BKERXELCE(R>ZLEY.

[oo012]

"EBRBWCEIIFPARAZALCETEVIZXE. LEDFAAZRAOZ LV AOBRBBRECK

(b

mw

B¥r5x13. 82 () B2 JICRULETAAROZ L LA ER®I3CARLEDN. TRLY
DTRAZKXPCB3OCOLECHEE INZIE. LEDTFRAIZAQC Yy Fdi&k. hNT LT
STYHEHEELRD. M3 LEHES, HUIBXLWKERFCEEDEET I TRLEDH
3DZ2H T . 30
[00 18]

FIo.B1. ROB2CRULEPRAZCHELZE., ERINEEEUEBHREREALR
BEEBHPRIBLCOHNLIAERNCENICTCYCRYY . CRLEORFEIE U Y DL, B
ﬁam PE LB IIBEYR S ZLET. B T3 Y. CRYRKRLEDYEE YOR O 3

JEFTZALERATIHEZILETOZHI . CORBFEIAXFORI LWABXS,H SIKRT
?H\gUﬁﬁ?nZ,

[0o014]

Ty b7U YR ERNTAUDHDERBNETE(ERULAREERETITNANAIOBEN
BPHE. LEDTPRAACHUTZIERL., LV RBRIYEFTARDBREROLLBLAL 70T . 4E
S7. AEBHOBNE., EXBRBECHYT S 1 DRLEOR R ¥4 R YEBHINCHEMNMT S 40
CYEH 3.

[0015]

AEHO-—BECINLE., PAAXFTRRTIZLOBIOERRAODIF>ALTEOR
ABEXKEFTFTAAZIDPREHKINT. BI1ORARK., EHBWHrELYOFTCH-Z7LIE. X
OB YE2H0BRERSHMSMBTIORECHRYTENLZINE . BEERTAX. EH
WRPODPBRLLYETIH>DORTOARLCYE -—BEITHXITIB I OB TIL. -7, 7
NKAZABERINEBELCTCRL b TICHEBEBRIREL I T YRS,
[RETBRRTIIEHLOFR]

[0o01686]

AEHRKX, PRAZXZFTEEKTIZOB 1 OB TR>FAFY, ISBF 1 0OBFOEFEH+FL 50
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Y. B 1 0OBFOoEBOERIERBAMYTEAL . ITEIERBAL,. ATEHB
POV RLAYE T >DORARAOPLLYE B2 ERH T IR 1O0B2EERETICYER
BMYTIRODEREEITNAIERHAT E .

(00171

FFEL(K, ITEIERTHTOB AN, 2R LY EHINC. AEFE19BLCDHDE >
TEEEOZ2HY . MTF1O0OEPFEHDLICERINESRBEBC. ILHE 1 OBIHMW
KFEEDHrLEREFTYEMLBECENLN I .

[00 18]

BFEUL(K., IBEH#BI2FICHIAXTB 1020 Yt -y, fiitH 100
CwWLZEENCFTZ2H IS . 10
[0o01 9]

BELAK, IEERABIFPCHINELET 1 0BI2OoL R YE—Br., MLHE1 QM
CHLZFA2EBORKIICINTG.

[o020]

BEL(K.,. ICEHBIFCHIAMIETFE 10TV LB YE—BN, FIEE 1900
CWLZEEYITNS.

[0021]

BEL(X., IREHBIFPCHIAXTE1OBTOLELLYE—BN, OB 2H

D, AZEB 10 PYBOCREOCFACERZ L) S .

[oo02 2] 20
BELAKX., fIZSEHBI2PCHIMTBE 10BN, MEF10ANALVOCEHD
FRACEIMOLBD Y., YULIZHREE 1 0BLCERENCFALACER. MLB 10BN Y
BEREOVAEMNOBI2OBBCERTIFAT 2 YERT 3.

[o023]

GELAK, ITEIERBHAYL, ECHE 2O THNTEF 1 OHOEHFBICET
SCYETHRBYTIHERRBRICEHOTNA X,

[0024]

B LR, i ERERDAHN. A EoES 1 9B CHA->7HWC@AN > 7
r7HY .. AT E 10BN TAFoRiTF 1o mBICANL, ZEE TN T .
[0025] 30
BELAK, IZFAAZID 7YY FEABERLEICERINTIHY . A ETERTH
BRAIEZE7ZU Y FOBEHWOmRT YEEERBRLERKECHY ., IRE1 0B YHIEEY >
FERERYORMIOCESAMprBRYTLNLZHFY ., ISBRERDHILE - FY Y 7 ¥ L 7HE
Y 3.

[002658]
HERNAEBERCINRE., FFHERX. WTo L >CHBAINI. Chix. FBEETRET
NICBRITIELHDOED RS )

[oo027]

AEFAORDERBAESTFARAIZIOERKZK., 2>0BEUETH T YoRM (51 0@H)
CHRUVEETO2HI. 2H-0LEEUNBHNONGEEX. HECEREBZZAFE > Z2HY 40
OB (B1OBD) BIFNRNAMAZ0omIFIYERRIF@E@MOZTIHY ., XA XAERK
OTICEHTEIBCHIAE2LECHY YN ZLE. LEDOF108KRix. $10%F
EEDHORBBCRYUNYI NI, SEUHHEEEPLEDOF 208G YE20EE
BB YoBCHEr7ZIE. PCBOBELRBEBECRALETRY., YOLECTARARXERE
BT I3 TCUYDBEEIN, CRARRARTEHBABEFPCEEL. 202UV 70-F3 ¥ >
FRAZ2EBINIT. HYRC. RARY 7O0-WEBFLC. EBUEFHORET 2O TICH
SEHEBFPAYRARFTFEATICOVEL RS . GAFXR T EERDHETEB/AYEAEL
CRABRyv T —VOWRPBERLAZILEREZH>Z7F. YOXTEREIDTHYRI.
[o028]

K> T7TAHREHRE, PRAXFTERTILOBI1OREADETRSDABLETIZTCREXTEE T 50
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FRAZETRH|TEEOZ2H I . F1OAICKYORBICEAREHFB IR LI 7L
3. T 51 0BCHKERoERSY (BE¥x 2., 83@) prxvvnzni. ERiER
Bk, BEHBIORRODOA R YE—F2ETHRNTIAER-F1OB2EEL.
[o02 9]

BE. ERPHVIXBI1OACH->-Z7E X ZI. B10ErFHEIDLCOCEEHINLEES
. ERBSHXYOFHEBYERTICYCRI—FZ2E. Bl1oBaxtoFHEIY BB
THITICYICRHR I .

[003 01

Bl1oBArRXB1oBLCHNLIREERNCFACEx L ZE., FEFRTCEDRDZLZER
(L BRVBRtO@mMBOBHLEBALZLTIERIU. 1082, A RKFEHZ2HLEN 10
M (EHLAMNEBETESSC) 20, E+BI2oP B Yt LB EHXTIEOTHI Y
HEFLHL. RDHDYRC, BURCNICHAXACEABIPOEEHEHNR I I T eH>7 %
Rl. B10B9&. EaERSHONOCLIAFCELIT I 2H->7EtRIUI. EICE
SEBRBOACEK. SO LIAFCERIT IO LHBCHRYEKRKETINH > 7 R 1)
[0038 1]

ESEBRBHEIECB 2O 2 EFBAL2UTERLL. CRARERFPARAAZIPFHECERY
NIEE. YOFHABYEBRBITIICVUYLCLIBIR2HE. COXTHRLB2OBASTHY I
BE. ChAEMNNWLELATFCEIB IO THBHA B KFCHRRIBIHIYT I YNMEET

[o038 2] 20

AFPNRXAZAF, CABPFHEBLECEEREINEIES,., FEHAEAYS 1o YoRMoOoRET
PR AZYFPFHEHBYFESTUEILICEBETICOYHTEZHY . BEN S ENR T
T YHHEEKTZ.

[0o0 38 3]

GRREEBECH N IEK., ETERTBHAIrAFO TRICE > 2HRICEDTHY . B
1o Er oA F o TRHOHBMLCEAY ZTHREINS. EHFFTIFPCHIF1 OB
FPRAZDPFHEBDLCERINEBEREITIAAIMALV OV 0 INTEEZH . B
B, SR ERBEABFORD TR 7EHE 3 TCYREL.

{0038 4]

AEHRKX, PRAZADBKEFPANAZZH--EBEBLCEL YO R EERTICYMERX 30
3. COKTHRFPRAZAK., AEFLCHT LN, ETERBHACEINCERILEL DR
(YET1HO0RXFREIEL. COLTREXFRYE., PRAAZOFRRBADYRAEH @A
TAVEABEERSHO1I 0B LECEREIN. o BRERSHCERNCERI N

ELBRLUYETNISDORXYP AT —F YT 3T YREETZ.

[0086]

AFRHEOFPNALA ZAEK., 727U Y FOBRERAYEEL. BEERSHMT>U Y FOBRIR
OmFI YEFENCERICI YN EXRT . 3108 Y 7y -OBERYOB OEH
KBEBRAZ2RETICTUYMNTREZTHI . BBRK,. B1oB2YHBI ¥ TEINCLHSE
WCEtERITILTORHITYDNEF L. BFEFRYLZIRER.,. RARFYBEEL LB
CEEETIARTYESERNEANRTEICOYETREEH S . 40
[0036]1]

AEFOERBER. A/ Z0FEBBHrEETIC. RETHICHLEL ZLIBROE
MEREFLZHBEIT I O0O2Z2H 3. CRHHEBERLCHEBN 2YOXKTFICRELELTOZH Y
CRERNLERGEIEN. ERL. BRI EZETLCH-7E. ZLUEMOBRE Z2H> 7
Rhtoz2d 3.

[ZFeEHoHR)

[o0o317]

AREBHALCLEIRAZRBOFPAAIZIE, ERETITNIHECHZYLNLIZEHFBOICERARN
JOEHLOREBXIEERBTAEAITI o, EXRER/EIRNLCTEICYNRZTF . 1. &
ARRBUYBIPBERINCAKAULITICERTICYNRZFE. COT ¥k, A4 X Tk 5D
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BONEEC vy FRERZFITVUYREENZI. B, XL YABL 7EBRDHME. LE8Q
BAABRY, BETERATHEIPTEOVORAFRY L 7EMCHEAET 3.
[RETERT S ENORBRORE]

[00318]

MTRCHARNBE*FE2RBLZ. 2FRHOBBEBHEBYRIRAEZERETNANAILCH>)ZE
MCHBATI. B1OXTHBHBBEBCES>(RODEERXBENAZ2400F. B4 (o) &

2 (b)) CRUED, CREBEXEAKL402Y. 2>0WMKFHELERIERTHNL 0 4
406Y¥. YUZLED408FEBALALIZ.

[oo038 9]

AEL OO 2ETFHEBLCHFOZEMRBREIHEL ZUIN., YORmMBEXETFTIHACHEMN 10
LZHY ., > 7Y 0EBPELLEBLYERFLE>ZTUIE. YOREAFOUTER®., EY
aXmEb2Hh 3.

[0040]

CHO0BREREM4 04, 406 rARBE4L 020 THL T 0OCEYBIY s THY.
COBEBRBHM404., 4060 THRER., DB OFIOIPTREYRSZHE. T TH
41 0%YNEREDPPRAZOEREXETZ2H I . 2>O0FBBHETNAZ4000FECH
SBBRCKXKYDAITNTIHY ., PRAZOFBHAEERTWOBmEB E Z2RKFTHrZZ .
EEBRBBARKXYN L OB L OBUBECHILIZHE I OB TR-7ZLIN. ToOB
PE. BRBYENOHOLIAFOCEXIETS L1 2. 414, YNICHEKFEEDL 16

4 18%¥8H. YIPHIHBIKXEFELZTULI. AFLXE 1 0B 2O TERBHL ZEF Y I 20
YOTICHEAEEL. COHE. E#4 20, 4210 ThomB (51080 YF
RAZEFTERTIFHEBYORBR) CHEITNLZLI. BSERBHOBYOBILELE 20
2422, 4242H73.

[oo041]

LED408K., 2> 3>c0xRoEmBHM4040L2mnY. 29750475
OBEBEH4 0 CHLAEAERDBN4 04 0B NECEEREARACLYERINLTL I
c RIYFP 4T T A XL 2P LEDL4OROLEBTETHMFTOoOTERERTHNL0OBOELF
OmBICEITNLCERL 70 3.

o004 2]

ERAL ., 2o0BERBT4 04, 406RHMLZAYK,. RUERIKOBIKELZ 80
MEIKXTRRAIZIEDZ2HI. PRNAZOFBELLCH ZEN T IHBRA. BERBRIH
QoW H KLY EWIAL.

[o04 3]

COREBEORBBMECHFZIE. RE4 02K LED4 OS8R U 2~oEREHM4L 04

4060 LtHEHLETIAINCERAR>SAF v 7Y LET.

[004 4]

ELCHEALEAROFNRNAZAYBRERY, BRBHRIARAy T —yoFxHFEETBL KT
B ZHELUBE L. PHOYRCYO 7y b7 Y Y FEABFRORTAFT WK BICHBEL <. &
DINT LA B> ZUE. B2, BHRPITAAIZXZEPCBAYBE TIALHOEAR TNAT I
TEREREHRL Z2HY . BAEDPERKODREITAETBXICYREEN. K>ZThL B0 N A 40
Zﬁcf((}%%ﬁkuxﬁzﬂ}fﬁ'tﬂx FHAEREBELC. RARKRXSMNEBELCHBEFEL &

VKT EEINLE TS .

[0045]

AEFAOF20RFBERBHBBYLRIFPAAIERED (o) . (b)) CRT.

[004686]

KAERKBEAEIPNAIZB00K. B 02, 320K FHEHLETEREHHL 04

5068.507. ¥L7Z2>QLEDbBOSB8. bO09FT&L. YtOEXICHFILIZ. TN
ABbO00RKBE 1 ORBHECHIZIZAALAIA4L00CHBYMZH I,

00417]

AEDB O 2EFFEHRBCHUZEBRESFBZ2HIN., LHALB 1 OEFRMBE Y LT ¥ 50
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BAZHS. TOWMBEEFHPC@AD > TERNL ZHY . £>7. YOEFREREH LY
FERTFLB S 70 S,

[00428]

3HS>0BRERBNL04. D06, BOTHEHAXKDBO20FXESL 1 00 TRAICEY
Ruyvhzdy)., ERBBHOTHETALOZ 7 0IABTEY RS> Z113. 83>0FERE
MEe7HIL703. T EERBHML 040 AIEBRITAAII0EIEFT2ACHE S T
B Z7&Y). PRAZB000FRBCHIBR IRz 7IHOBIERTZHNLE06. 6070
MAELCELZLIE. CHLYOBEREHILO0E. bOTRERHEECWULZFAZHS. 27
Q3->OERMBIFS5 04, 506, BOTHFAAMZOFRBP Y IANWOEBCEAD > 7
KFCHrZNI . BEBBHK. ChyvomBLrvoROUEECHFLZHEI1OBLESE 10
. BERBEXhLhTACROLIAFCEXITZTOH 1 2. 514, 51 7%, thick <
KFHL2H16. 518, bB19F¥BH#. Y7 7rHik (BEFK) TE2LZ0LI. &K
HB1OB2OTEEOLO TR UBL. COBE. PRAZADPERINTINIBRERDTNO
B1OBPYFTHOBCEHDL 20NN YNLOBEREBHMOIUEBO TS >>>5FK
INZHI. BERSHOBYVOBIEFE 2089 b 22, b24,. 52b2HTI.

[o04 9]

LEDBOSB8.,. bOJHMAYEETEEREMLO40MmBEKCEERHEKD 26
FENULZEEINLZLIN,. BEXHBLEAPEEINLZNE. RYF 4«7 T4 ¥528. 5
29%k. —5FOLEDBOBOtBIEVFORBNERBBNLOBEAN. YLZMBHOLED
b O 0LBETHOEVFOBMBEREBINDL O TAYERL 203 . 20
[00bH 0]

FER | EETERBDSULSOAECERTFRE2HY . TFR oLt Y@FEIYOEIC
TI7TER-SEHREFLZLE. 2>0BBERBHAS506. 507T@&E4 (a) v (b))
OXRBHZEYARCBEBRABREIIEBINRCREX I . PRAAZ0+BELL2HEZCAFS
SERBHOGTR., BSERTHoMoB LY EBMPACE> T 3.

o005 1]

AEBBELCHIIZIEK., FHLDB 0 ZEXEFWNCAERLR 72T A Fy 708K Y . TH
2>5>9LEDbBO08. b0 B UREILELEHHELETFOTROEIOOATLBD TR F. 3
SOBERERBBHMB04,. 506. b0ToLtxEOoSEHLELZNIE. CORAL 3
ORXFVCERLR 72T AT v 72 WBEINTIH) ., YOLtOEAFoMoB S YE—1C 30
BoZWd. -o7ZToOERBBECHFLZIR., XErALALY L., AEFOFTRETAL
ZEFITYCHZ.

[o05 2]
ELCHENERLERBACLIFPRAZIYERY), BEREBADINy T - REKEBL 7KF
CHRZELURE L. PHYRC., 7y b 72U Y PREYVNMAT LA RS ZTHY, FEORT A Y
BLICNE>ZUE. BIC. BRI TFPNAAIXIEPCBAYRRTILOBRARENET I
FTERERHBL ZHY . BARDPEFBLORETAETBLICYEBEN. K>ZTR B o7 N A
ARKYVEBCHYITYDNHER, LD REBEC. BARKRERXIMECHBITEL &
WETCEREINLE S .

[005b 3] 40
ZFEI3OXRBHBEYBRITAALAZIB600FESE () Br (b)) CRULUEDK., TILEER
BRSO ETHRTF. B4 (o) R (b)) OEWEBEYMZOIETOZ2HY . BT
SEFABRAOT LA CRRARSOBHWORNFTEA4 PR LA RSEREAZFORSEIRL Z7H
3. XFWCERLARLB O 2R 2>OKFLRERBAAE604,. 6068 FH->7Z71)E. L
EDG6OSRBIOERBHUB 04 LICERINIG. 2H-OoBERBHIYNEBENTAKS
O20TFTME1ORBTENLZUZ. ERB04. BOBRX. 109 616. 6138
Z2ERDHDINMHEBERST. ChuESOLEATFCERLZHY ., 10826 16. 61
BOBRBXOTICHYNYNLEHB20. 621FTHEHLZLI. BERBHOE 1 0FD2 N
SoBVOBIKXB2OWHB 22, 6242H3%. LEDBOBRK. F1o0RBRSHO
FeoBHB22LECEREINTHY., RYZP 47 TA¥B6 23R LEDOLEBES 2 50
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OFEBEME0BOB20HE6 24ANYEHRLZL 3.

[005b 4]

AEBFEYRY () B (b)) CRULEEBBEYOR (IR, 1082 (Kot
NCEHLHIAXZKOHRBB) CHI . AEHMWECHIIZE.,. F1Oo0WB20R/KE. L@
FIREIBILCHELAKEBE I LERXRINLZELBND. DDHDYRLC., YL BEBLCH
3IF10BHB616. 6818, AKBOZ2OTFTICHEHMHI T, ERBITOIREITIE R
SghttchHFrzZLWIoBHr2HI. AELB 10D 6 16. 618 TICEBTBEL L.
K>7Z7HF10BBB18. B18&K. ZRAXAB6000ENYHNOWBICEH+BG620. 8
1T FEFEBELZLE. COFCHLWZIEK., FFEORBBMRELF 1 OF 200K EIEBE T
SWIKXYBALZHY ., BOERAFICEMNL ZUI. LALEBERY, "EHOMbMoEHRFPE 10
[y L) 7Tk, %U@¢¢#%1®%a@%%ﬁ$@in5*“m EEBICTICHEZZL 3

BEEHS. COLIBERBBECHUZIER., B1O0BIEXAFEL0omBPTCALHT»RAL T Y
C B 3.

[005b 5]
HICHENEMEBRBACLITFRAAZIYEERESY, BEERBHMIRy T —FxAETHBX 7K

FIHRrZREUBE L. PDYIT, Z7yv b 7U Y FPEEYUMNITILA B ZTHY ., ARF0R T

Xﬁb@ﬂid?UZe§C~g#ﬁfﬂ4ZYPCB\X@@?X%@@L%Y&%?
STBMERBHUL ZHY . BAREDPARKOETATBALAICYRE. &> ZTHL B 07N
AZARXLIVRBLCHITIITCYDAERE, FHBREBALC. BARKRBEXIWECHFEL
BNKIFTICEEINLETD. 20

[00bH 6]

BLORBHBETOOTRT () Br (b)) CRLE. THIEESL () Br (b))
OREHEYUERLEOo2H D, HEOHLAREBACRGELCTALEERRRTECH 3 ERD
MoB1o0B2oBRTEAL ZTHY ., IB T IEFRBHECEKRASORELNLL T2
EAEMIELEAHROFS ENL ZTHI . MRAFVWCAZHRALAKLT 02K 38 >DOKFR
EREmTT704,. 706, TOTER->7ZVE. 2>5OLEDT708. TO9HESH10%E
EEBBATOLECERINZINE. 3>o0OFEBEBHAEXItNEAEADEAKT OO 20 THET
ToORCs&RYv N Zz3. EBHT7T04. 706. T0TEH1O0HB2716. 718,

T1 928 D3N PHEBETER->Z7HY . TP OLATFCENLZHFY ., F10BH 7

18. 718, 719983 KX0 TN YNEH#+T20. T21EHEHKLZLIE. BER 30
OF 10BN BR VOB LB 2o T22.,. 724, 722%3%. LED
8. TO9RBI1OBEBRBMTO40F 20T 22 LCEREINZHY. RYF
74X T28N0BF1OLEDT080LB FHE 1 08BERBIMTO60F2 0B H
2UANYERL., BZORYFP 4P TAYT2IDPE2QOLEDTO0OI0 LHEFE?2
QBBERMBHMTOOTOBE 202 T20AYERL 7. XFWLTCERAR7PTAF v Y
EPHEINEREI LA EAHRERAT3I0K. 2>92LEDT708. TO9HsoHXE
f@aFcErTEICE> T 3.

o055 7]

AEBBZEYED (o) RO (b)) CRLEEBBZREOELIL., B108B0 (Foth
CHRBETIARAERBRE) CHIT . AEBBECHLZIE., 8>0BERERTHT704. 70 40
6. T0TH. RETO20TCHEHIN,. BERBHHEBCHUZNOEQATFCOCHRR TR
B1oWBHT16. T18. T1I9FEBL2UE. AERXRB1OBIH»T16. T718. 7
1 90T CHBFTELED. £>7HB10BH2716. 718, T19EEHT20. T2
1 5% TICEBELZLIE. 86 (o) Rr (b)) OB oERRBEYERKIC., °K
KB1OB2OHRKCIAL 203 RBERRL. RENCEE (FUEHMOR X BRERKO
DB ERSEtOEH- T ER L.

VOﬁ

0
f?
1
17

I:II

[o05 8]
RICHENEREBRBNCIRITZAAIYRKESRY , ERBHDIAy T —KRBEBX 7K
FRoBPrZEUBEND. DY, Zyv b 77U Y FREYAT LA RS TZTHY ., FFEOERET

YWBhLbICHE>ZULIE. BT, %%#ﬁ*?ﬂ/fZ‘EPCB’\XF&’@Z?‘E’%@I&*L)@?R%‘? 50
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STEBMERBUL 7HY . BARIFABR ORI A TBAICYRAEN. &> 7T B OF N
AZAREVBEBLCHTICYDPLER, LHABVREBERLC. FARRKRRXIMLECHBFTEL
RULEILCERTINLED.

[005 9]

ZH0XBEMEBBO0EES (a) R (b)) CRLEDY, THEE4 (b)) ORI
HRCEMRLEEOZHY . BT IBENFRUBLCEARSOB T4 DL 8T L EMNISIE
BHRORFESFTHL Z7HI. XFIWICERALRAAZXKBB O 2K 2>OKFLERBAIS 04 . 8
0B E¥EH->7118. LEDBOBHKBI1OEREBXBBO4LECERINT. 2>0FERD
HEEIr*AZEB 020 TR 10N ZLE. BB B804. 806K, 510
LHB816. 81 8RHFNTZED-ZNIIMBEEH., “YOLOARBEBRTIHTORY O 10
BrYFLIILXLCHIN®. MOBIDERBHOBYY OBIOXDPLDIERN. K>7TT
NYEFHE 10816, 81 B39TLCHRENEYRLICEHB8 20, B2 1 HH3T. BRERD
HOoOB1O0OBPRIOBEVOBIELB2OHDB322. 83242H3%. LEDBOBKS
1 OBERBBHNOB 203220 LCEEINL. RYF 4P TA¥B828HLEDO
IB*TF 205 BHMB3060F208 838 24~ANYERLZHL I,

[006 0]

- 7ERBEBoROIR. EERBMB804. 8060281059816, 8138
OARBFBO2EBCHIYIMRYEITOELWLHS. HIo., FHBH. thLcHKkiMBL L
MFCEITD. “LIZIETEAYNCHEAELRIFEBIEREATI LY E. BEHBAMT
WEFHALD. YLhCHETF. BOERBRVEBECLCHRIEZENICER (EE) 285 20

YL 7Z7BEEHNATFTOERIFIEBIZERLEAGY, ERBREHMO L@ TFHETCT IOV
PHEHEZ . BT EE(LEFEBOINE 102816, 818 FWHTI. ZAEEXFE
OBH 81868, B1BTRCRBFELZUERN. £>7TH10BF 81 0H0EHB82 0.
821 FT@EET I YICHT.

[0o06 1]

ECEREMEBRBMCEITAAIAYEXERY . BERBHIRy 7 - EBFETBX 7K
FRoBRrZREURLD.. DY, Zyv b7V PRKYVMANT LB TZTHY ., AFOER T
YWBbLIhICHE->7Z11E. BEIC. E#DNTPRAXETPCBAYRBHETILODERAXRENRET
STRMERBMHUL ZHY . RAEDPARKORETATBALAICYREREN. £>ZTH B 07N
AZAREVBEBLCHITICYDER, LAV EREBRBEBRC., RARKRRXZIMECHBFEL 30
BNKITICEEINLETD.

[o0o6 2]

BOORMMBEIOO TR () Bor (b)) CRLE. THHEES () . (b)) O
EHRMTEYUZLIN, EHUEBEBAOBEEBHOMRA P IOEBTEYRL £ 02
HY., WBRTIBFROBLECEIASOR T AL ICEXAEAEMRIZIEAHKOTS EHL 7
HE. WREFHWCAZHRARAEXLI OO 2K S>> KFERBH 204, 906. 907°F
BL2W3. 252Q9LED9Y08, 909k, B1OXTEERBHI04LCERINZ
cCNYUBS>OERBHEBEPAEIO20THI T 0CHT BN I, EREHI O 4.
906. 907TEB1OHD>I 16, 918, 91 928DIIAmBER->T7HY. T
WYL OLtEARBERBHOEYOBDYRBULULLARILLCHID., TOBEIJEEREHdOM O 40
BHRrOMOBEIOXEDLHAR. £>7BF10WBHI16. 918, 91 90TFTICREE
H920. 921 »HI. BEEBHOF 1 0B I2UIORYVOBIZE 20D 2 2

924, 9262H3%. LEDIO08. 909&F. B10BERBREHMI040F%2 08D
92 2LtRERINZIHY.,. B1ORYTFP 4 DPTAX¥I2808B1OLEDY 089 L
BEB10BERBHI0ODB2OBL I24AYEHRL. BL2ORYTF 4P T4¥
92 9IBHBL2OLEDIOIO LB ETHE2O0BMERTAAIOCTOBE 20T 9 2 b6AYHE
L ZLE . XFNITCERR 7T AF v 7 2REINERGET HEMAELTFOETRI 80
H2>5>09LEDYI08., 909 BoXTLEF@EMCEITRKIICE > Z7LI.

[o06 3]

&£->7HE () R (b)) . B9 (o) Rr (b)) OXHmBEYOE XK., BEREP 50
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904, 9086, 907TO0%5 10916, 918, 919ICHI. CNLBEXAEAES
Q20 TICHY LML E, EECEHEF-70E. 5102916, 918, 9139

OTICRERABEIBFELZLRI. £->720BAaCE. E#920 921 PpBEBEINT

g,

[006 4]
HICHANEMEBRBCLITFARAAIYEESY, BEEBHMIAy T —FRAETHBL 7K

FoHrZELUR D, PDYT., ZJy b 77U PEEYUMNT LA ESZTHY ., AEFO0RE T

YWBbbICNE->7ZL1E. EC. E#PIPRAAEFTPCBAYBHTILOERARETNET
SEBMERBHRUL ZHY., BARPEFBFORTATBLICYREAEN. £>7ZTH Y 07N
ATARXRELVRBLCHRIISITCYDHEER, LAV EEBAEC,. RARRREXINECHBTREL 10
BNKITICEERINLEL.

[006 5]

M10&. Bb (). (b)) OFMPHREROFETONERZHS. B1 1t&. BT (
o). (b)) oEhHEOFERFOAERZHI. 1 2&k. M9 (aa) . (b)) OFTE
FEOFERFOMEARMZHI. CLEEAEORZHID. BECHIT IEXAEBIEX. &£
(hpr3Lsr>rcEABTzRrRLUE. B4 (o) . (b)) . B6 () . (b)Y . RrE8 (
a). (b)) OXHEORRFTONERZICASICEMUMLELT O ZH T .

[006 6]

Mr1opoHuLZER.,. BXPrBRIBICKXVEZNCOEE INLZNIE. 3208 REHZER
ARRyvEmSI 1 2. 14 (COREBECHFLIZIEI>OI T2 >HRx 2Z20L13) TN 20
CZTFRAZB00D7YU Y EBER (PCB)Y 1 0REETNLZUL T .

[0o086 7]

FERARFRNAYy PRI 12K, TEFERSBHL 040852088352 20KFEL2ER
DE-7EXEERPHMOLOO0O4 YEEFEERNCERL ZUE. LALEBDIY, EEERBRIM
REEERBHOF1O0BL5 12, b1 6CHFNT. RARRy FIWmFT 1 20LCHT
FrevneriRECR->THY., E#DH 20 (Bb (o) CTERR) BRI LNLZLE. B
VEBIBRARNRNYy FHRI 14 EG8EREMB06. b0T7T0F%20HH b4, 5256y
EEEBRBLZUS. LALEDYL, BIERSBHREERSMNOB 108595614, 5156

518. 19 R0HUNVTBRERAERRyFHBI 1 4oLt EFP s ERECHY . &
#6521 (B5 () CER) HEITENZUIE. 3H2QRFXARRy FIHRFT 1T 2. 14 80

ERINETRAAXABOOYOBRERYULU ZEFRATIEY 2ER2L. RERRT I %
QY —FryYyYO2YLTZOBMFERS 7T Z.

[006 8]

534 XE#H#DH20. 21 EFXHEL. PFRAXQ0FEHSE O
ERyvFImEI1 2. 14AYERN. BBFHNCERTIS. 20
AEPCB1OLCERMCERINLS. ECHYMIABEKTC
2. D34 KFFTALCHNZNRA YT —FETBATEDIC YRR
ERBICTRAZRD 7y b7 U RBFEBRTIT YKL .

o
o
o))
o
O ¥
-3 T
o co
—\Z\r\a

N
of
d S
N
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&
-
@H

-1 G O

B1OROUBEARNAYyFIHERFT 1 2. 1T4EBITICRLAEDN. COBBET A 40
TEALZLI. BT O0OXRBPBEBYEFZ. E#T720. T21FORALET
32, T34 RBRTNRAZOFERBHFT04., TOB6. TOTERXRALRRY FIR

4 ANYBRWN, BMBEACERKL 203. BAR 74y T 3832, T34KK
MWZRyT—SEBLAZHDTHALCLE, RUEKE2LERZEHFL T, > 7K
BRTPRAZO7 vy b 72U Y FHEBRXT I YREELD,

e I NN
EO"FN—‘VNEO'

1 BRARRy FIHRFT 1 2. 14 ERBLCET 21CERLED. 2
TRALAAX 300 ALxto2Hh3. B100XREHEYERKR. BEH 9 2
DEKALET 1+ 9
=

Ry FIRT A

32. 93 4BFTARAZOFERBHI0OL. 906,

0.
¥
v O
b4 W, MBRCERL 23 . BARZ74b v 982, 9
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FRERACHFV IRy D —YETRBLZHOTHLCULE, RNER2{EPZEHFLBLT ., > 7%
BRINEBERLTFNRNAXOT7 v b 727U Y FPRBAXT I YRELL,

[0071]

M13EFTNRNAIRBO0DZPLAERTEOEHY . PRARAZO9OBIXEET 0RLCERLE
FEZ2—HBWABLPCB1OLECERINZLI. IATCARLEZL A YBRT T ¥, TN
A AR ELVRBLCEEINZHY ., Cv FAdEBILCHFYICy FAd LY EMNT L. &Y
SBBErPRMHEINZTOI. WX 7. BAXR 7+ b v b EZL A ELEHDEREBEACE
AR BURKERRREAFBPUIRECHY . CRACKUVBEHWDPCBRAYEXZL M1 YOH
WROOYFZFAEEDHTEIN TS .

[o0 7 2] 10

RRXBEREFECHYIERIHEX. XEFRAIXQTRLCHE 78z 7L 3. ®
ROFEHLE, PFRAAZAOFAKBEERBHOLE. R LWEEBESHOET S Z2E®I T QY
LZHEOLED., REKRERBERSHOLIEHI P EHEFZ2ONTHOULNILCEREDRS £
D2H->Z7ER. BXENRE,. FEGEERSHOEAYSITEALCIVLARICEZEDI O
2HITCYDLEBELLL, PAARBERBHNOEYOFEOLNILEFE, £YVELLT I Y
tOEEZ2HI. - 7TERBHEK, RENCABFORICEB--EEHFFPICEHETLNLIOR
H 3.

[007 3]

AEBHEIDPBLYEKRFBE (BHOOBIDPH-EXYLZE) CEHTHRITI I EOZH
. 2HhICEY., SVBBZRURKRALEERTBEOKRFEEHCEI CY MO YR . & 20
AROFPRAZANOERMWGVMBEBCEEO Z2H -~ ERE. HEOBREFTEBICEKIIYED
EEF@OAPYVBRETEYRI. —FH. REARL. BARTCEBULKFREOEEETEHCH L
TLEVANWRKEBRBRETRHL ZHY ., KUVBLUARABORYIFETERTIEOZH 3 .
[o0 7 4]

BFHREATARAZOmEBCHRISNL, KFF@CETENLTIHY, PRAAZDPTTLECEE
TNEBERPTRARTRAZTUERALTICEIC YN TEZH S .

[00 76561

FRULEERRBECHFHUZE., BOBICHKAKFEITRSEDO., F-5T RGO O
t0. YULZEEBICHAKTIEIEITR->DEQO. -0 ToERBHOFKoHR ¥t
ALUE. DR, BERBHULEBIER-totah 7oK EIEZHE. . EIC 80
TAFCEIBITSCLE0L, BEHEHAWHLLEMULR2ORICHD ZEITEZ2H I
c MMTHNHOFPRALAZCHNZE., S10BHPICEHLZERITWVSA O THEZH IS .

[00 78]

BEREHE., TEBLREEBrFHFZ2HIEoERLE. CRLREEINITIEOZH I M
IEFTULEETEHIBELED. EC. ChHhEEEBRFETZIDPLEXRINL TS LT
CHOE. CNEBAZEBU. TRV R. FEIBRBZARZAOESTSETEHLI LK
RKERKRORAEH->-ZLTE,. RUNRARAIYI-—ZUy 2T NEREBER->7TULTERL.
[o07 7]

F1O0B0 . BPELREHEEICUYDNMERI LTS, BIARERNIy 7Y 70E R
ERBHAOBIS BRUNCKREZTSICYCXYVIELNRIZ. AHhUVRC. It ksnI 40
MO IL. YA 0NIFEUEBLEAULEBEDIFCLSMOoMIRICKLICYET
) B
[00 78]

BEHREARABOT - ALF+ P HANIKCRAVBNEIBOHIRKCKY B INTS .

[007 9]

TR UEEHBEBECHFLI IR, E#ERTHOS 1082 YR UWBER>703. T
NREEEBEINICYZHIN., BPFPLEYTZ2HIBEER. BHREILOWEWEXY £EXF
{Z2EMTLCZER (LA EPRIZ0B2BETCHE-SZUNZE,. BLVEKERBHOS
1 OWACHBTEIHEABOHFILHEIEOZH>TERYL) . YORARITEKAKOE-LT
(Y7 MIZRATNRIBLOCLEYRE D, 50
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[0080]

FRULUEERBECHFUZE., LEDMI1>RTOBEBCREIABEXXFNICEHAZH Y

2OHIBERLHFNTITRERABHEHZ2H . FFRHEAEXTCNICRENETOREE ).

{008 1]

ERDHE. SHLETIOYRELRIFRERE-7ZLUZER . Flxir. ¥R WP 2
BLYL. FEA2HBL ZLIEO0FEZER. B, AIARRRAROBEINE® 2T T
vy O YBERBHOEZRE. YL 7HELLOHEREY WU EZEATERBL >>HKRICERE
TEITUYDNHREL ., 7F3XAF v VPV ROXABF YERSHNYOBEZERE TNETIALCKER
REAVWITCYD BB Z2HIT. BRI, EREBHORBRTBRELRAR IV ZBMY X
aib—yYasryEFRULZHERETNR T . 10
[0o08 2]

FIC. LEDOBEBBHULEAOREAERXREXICYNEE, £, 2>oULELOLED
THUISTCYEHERXS. EC. LEDYTEEITSIEREICE. Iy 7HIROFRA. XEE
HEFEY . TCLCLEDTEREETICYDNERZ. FRRHOoBRY 7L 29 ¥Y L ZEFRL
.LEDrREITIRHEXTEXLZIATFEIRERLSLTCHNYETT. . LRALEEMR
BECHZE . AFERKBTLEFERA LA EITR->EOYR VAL ZEUBL. FTIEOXF
BTHEETEIEHEC., TEHERBYPCL YATHRYLEY ., LECLYXTETWMYNSTEY T2
YR XZ.

[008 3]

FRUEEBEBEL. s IN0. 26mmbr 1 0mm. ETE»EHRO. 25 20
mMMmBPLBEEOMMYIUlok., ABRy T —YTEETR->SMDICEBRT IO YNMHEXET
c BHOBIR. BELKO. OBMMBPYEBEMMOERZHY . B1O0BLrORIERNO
i mMmBPYEmMMmEHE.. BIROOBFLOEBBECHFLZIER., F1OoB20o080B 5
KV45° OoOBEZ2H I .

[008 4]

M8 () . (B)YCRULEEBHEOERAKAZL., AIZFXEITRIT. 6mm. #B80. 8
mm. &ZvR0O. dmm2HY. YLZEITHRO. 16mm. &EvyHO. TmmMmEER
0. bBMMOE#HETHR--ETO2Z2H T .

[0085]

BB ROEBH K- ZTERINIAEHOEBHLCHNZ. CERCEZROEMME 30
HPEEREIGEZ2HES. LEDERVZAEREHBELEDY., "FHOBIKMBLOSMDITH
WZtRBATGEZ2HY . RTCEETISMDBOL y FEFMILTIBMACHRABTEIC Y
HZ2FZ.

(D EHo@EE LR ]

[00856]

[T BBFOROBEREXEIPNAAZIOBEREA LA ZEZSH 3 .

[H2] HOoORBFORBEXREXEFAAIOWMAOBEACLEEZH 3 .
[B31RW2OFRAZOZLUL A ETRTFEARBZHY . EBELCKART Y INEKRE TR
LEBEBZ2®H 3.

[B4) AEROF 1 0FEHBTFECESXUYV - FRELRAZREBXEFPAAMIOAEREE 40
T4 0 ol 1 1 1 s A S
[(H5) ARKFAOB2OERPBECES(YV - PFEULROEZEXRBAEPAAMIOANEEA
oLt EEZEH S .

(6] AFEHOBIOEWMTBWELCES( VU -—FELROZXEEXEPAMNIOATRRE
cort@EZEH S .

[(B7T) AFKBPAOFNOEBBVECES(YV-—PFPELROZERAXEAIZIO0OATREE
CrEEZEH 3.

(8] AFERNOFHFZORBHECES(Y - FERELREOZEEXAEZAIMAOAEEE
rrtEEZ2H S .

[(H9] AEBFHOBNRORBEHECE (Y - FPELROAZTREBXEFAAMNIOAMEEEL 50
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ctEEZ2H S .

(B10) B20XRBHECES(VU-—FPRELROZREAXEFTNAITERCERL £
Zoey7UVoORBEZEH 3.

(B1 1] FOOoXRBHECE (V- IFPTERELROEZXREAEINAIETERCERL L
Zoy7UVoREBEZ2H S .

(1 2) BROEHWHECESIS(U-—IFTERELROEZEREAEINAIFTERCERL £
o7 UoRBEBEZEH S .

(B13) B2O0XHPHECE S RARREBEAEFIANAMNIETERCEELEY L 10 L
BE=ZH <.
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[0o08 7]
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400. B00. 600, 700. 800. 900 XREBEEIEIFTTNAZ
402.502.602. 702, 802. 902 XK
404, 4086. 504, 506. 5b07. 604. 6086 704 706 T09T
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Electronic Patent Application Fee Transmittal

Application Number: 14928550

Filing Date: 30-Oct-2015

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND
Title of Invention: METHODS FOR MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE
AND RESIN-MOLDED BODY

First Named Inventor/Applicant Name: Hirofumi ICHIKAWA
Filer: Chase J. Brill/Stacy Jen
Attorney Docket Number: 100415-0198

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

VIZIO Ex. 1002 Page 0226



Description Fee Code Quantity Amount Sull)j-s'l';(tsa\)l in
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180
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Electronic Acknowledgement Receipt

EFS ID: 27076837
Application Number: 14928550
International Application Number:
Confirmation Number: 1591

Title of Invention:

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND
METHODS FOR MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE

AND RESIN-MOLDED BODY

First Named Inventor/Applicant Name:

Hirofumi ICHIKAWA

Customer Number:

22428

Filer:

Chase J. Brill/Stacy Jen

Filer Authorized By:

Chase J. Brill

Attorney Docket Number: 100415-0198
Receipt Date: 29-SEP-2016
Filing Date: 30-0CT-2015

Time Stamp: 16:23:20

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $180

RAM confirmation Number 3598

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

105987

100415-0198_IDS_Transmittal_|

3
B.pdf no

1 Transmittal Letter

85755f5a71d%4e9af91b8e4c25910f16fdd2
262a

Warnings:

Information:

90873

Information Disclosure Statement (IDS)

- _ :
Form (SBOS) 100415-0198_IDS_SB08_B.pdf no

5f9dcb3c39930846c0e64b1c34b2f4chof 3el

Warnings:

Information:

This is not an USPTO supplied IDS fillable form

981005

3 Foreign Reference B2_JP2004111964A.pdf no 19

5d002a7391d9c1b63b26d74d6e7632dab
e11489

Warnings:

Information:

89288

4 Non Patent Literature B3_JPOA.pdf no 2

628cc7736cb44e441e29c85de1d650d 1aac
Safg4

Warnings:

Information:

31003

5 Fee Worksheet (SB06) fee-info.pdf no 2

06a1a6bd234163e540b1861e91a938be8b
549aa8

Warnings:

Information:

Total Files Size (in bytes): 1298156
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/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.
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Atty. Dkt. No. 100415-0198

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hirofumi ICHIKAWA

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-
MOLDED BODY, AND METHODS FOR
MANUFACTURING LIGHT EMITTING DEVICE, RESIN
PACKAGE AND RESIN-MOLDED BODY

Application No.: 14/928,550

Filing Date: 10/30/2015
Examiner: Caridad EVERHART
Art Unit: 2895

Confirmation No.: 1591

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR §1.56

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Applicant submits herewith documents for the Examiner’s consideration in accordance

with 37 CFR §§1.56, 1.97 and 1.98.

Applicant respectfully requests that each listed document be considered by the Examiner
and be made of record in the present application and that an initialed copy of Form PTO/SB/08
be returned in accordance with MPEP §609.

Applicant requests that, in accordance with 37 CFR §1.98(d), the Examiner review all
applications relied on for an earlier effective filing date under 35 U.S.C. 120, including

application no. 12/737,940, filed 5/13/2011; and application no. 13/969,182 , filed 8/16/2013, for

4830-0096-4665.1 -1-
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Atty. Dkt. No. 100415-0198

copies of references of record therein that are not being provided here; although Applicant would

be pleased to provide copies of any such documents at the Examiner’s request.

The submission of any document herewith is not an admission that such document
constitutes prior art against the claims of the present application or that such document is
considered material to patentability as defined in 37 CFR §1.56(b). Applicants do not waive any
rights to take any action which would be appropriate to antedate or otherwise remove as a
competent reference any document submitted herewith. However, in accordance with MPEP §
609.04(a)(1), Applicant hereby states that for items for which the date of publication supplied
does not include the month of publication, the year of publication is sufficiently earlier than the
effective U.S. filing date and any foreign priority date so that the particular month of publication

is not in issue.

CONCISE EXPLANATION OF RELEVANCE

Document B1 is an English-language counterpart of foreign-language document B2. An

English-language abstract is also provided for foreign-language document B2.

Foreign-language document B2 was cited during the prosecution of a corresponding
Japanese patent application. The Japanese Office Action is cited as document B3 and sets forth

the portion of the document considered relevant by the examiner.

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §1.97(d), before

payment of the issue fee.

STATEMENT UNDER 37 CFR §1.97(e)
The undersigned hereby states in accordance with 37 CFR §1.97(e)(1) 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 (3) months prior to filing of this Statement.

4830-0096-4665.1 2-
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Atty. Dkt. No. 100415-0198

STATEMENT UNDER 37 CFR §1.704(d)
The undersigned hereby states in accordance with 37 CFR §1.704(d) that each item of

information contained in the information disclosure statement was first cited in any
communication from a patent office in a counterpart foreign or international application or from
the Office, and that this communication was not received by any individual designated in 37

CFR §1.56(c) more than thirty days prior to the filing of the information disclosure statement.

FEE
Fees in the amount of $180.00 to cover the fee associated with an information disclosure

statement are being paid by credit card via EFS-Web.

The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this submission under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to
Deposit Account Number 19-0741.

Respectfully submitted,

Date September 29, 2016 By __ /ChaseJ. Brill/

FOLEY & LARDNER LLP Chase J. Brill

Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 295-4787 Registration No. 61,378

Facsimile: (202) 672-5399

4830-0096-4665.1 3-
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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 DOCKET NO. | CONFIRMATION NO. |
14/928,550 10/30/2015 Hirofumi ICHIKAWA 100415-0198 1591
22428 7590 10/13/2016
EXAMINER
Foley & Lardner LLP | |
3000 K STREET N.W. EVERHART, CARIDAD
SUITE 600
WASHINGTON, DC 20007-5109 | ART UNIT | PAPER NUMBER |
2895
| NOTIFICATION DATE | DELIVERY MODE |
10/13/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

ipdocketing @foley.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
Supplemental 14/928,550 ICHIKAWA ET AL.
Notice Of Allowabilit Examiner Art Unit AlA (First Inventor to File)
y CARIDAD EVERHART 2895 Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF 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 amendment filed 5/2/2016.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [] An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-10.13-26.29 and 30. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

a ) Al b)[] Some *c)[] None of the:
1. [X] Certified copies of the priority documents have been received.
2. [0 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 result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[ 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. X Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. X Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [0 Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/Caridad Everhart/
Primary Examiner
AU 2895
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date

20161005
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Application/Control Number: 14/928,550 Page 2
Art Unit: 2895

The present application is being examined under the pre-AlA first to invent

provisions.
REASONS FOR ALLOWANCE

The following is an examiner’s statement of reasons for allowance: The IDS
filed 9/29/2016 has been considered. The prior art of record is considered relevant to
applicant’s disclosure. The prior art of record does not disclose nor suggest all of the
limitations of the allowed claims. Ng et al (US 2004/0051171 A1), which is the English
language equivalent of JP2004-111964, does not disclose nor suggest the limitation "at
least a portion of an outer lateral surface of the metal part are coplanar at each of the
four outer lateral surfaces of the resin package, wherein a notch is formed in the metal
part at each of the four outer lateral surfaces of the resin package", and Ng et al
disclose that the sides of the package slope (paragraphs 0043 and 0051) so that the
base is larger than its top (paragraph 0051), and Fig. 9A and Fig. 9B show that Ng et al
does not disclose the metal part and the resin part are coplanar, which includes the that
the sides slope, as stated above, and Ng et al also does not disclose "a notch is formed
in the metal part at each of the four outer lateral surfaces of the resin package". Sorg et
al (US 2004/0106234 A1), which is the English language equivalent of WO2004/015769
A1, which is also related to JP 2005-535135, which was cited in the Non Patent
Literature Document C3 in the IDS filed 9/29/2016, does not disclose or suggest the
limitation "wherein at least a portion of an outer lateral surface of the resin part and at
least a portion of an outer lateral surface of the metal part are copolanar at each of the

four outer lateral surfaces of the resin package” and “wherein the resin part is located at
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Application/Control Number: 14/928,550 Page 3
Art Unit: 2895

left and right sides of a portion of the metal part at at least two of the four outer lateral
surfaces of the resin package", because Sorg et al disclose in Fig. 1 the resin part 6
which is an encapsulation material (paragraph 0008) which transmits electromagnetic
radiation (paragraph 0053) above the metal part 2 and 3 (paragraph 0007), and Sorg et
al also disclose a carrier 9 (paragraph 0009), which is between the metal parts 2 and 3
and the encapsulation 6 (Fig. 1 and Fig. 2), and therefore the encapsulation is not on
the left and right sides of the metal parts . Urasaki (JP2007/235085) was also cited in
citation C3 of the IDS filed 9/29/2016. Urasaki does not disclose all of the limitations of
the allowed claims, for example Urasaki does not disclose or suggest the limitation "a
notch is formed in the metal part at each of the four outer lateral surfaces of the resin
package, wherein the resin part is located at left and right sides of a portion of the metal
part at at least two of the four outer lateral surfaces of the resin package”, as seenin

the Figures.

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.”

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to CARIDAD EVERHART whose telephone number is
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Application/Control Number: 14/928,550 Page 4
Art Unit: 2895

(671)272-1892. The examiner can normally be reached on Monday through Fridays
7:30-4:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor A. Sofocleous can be reached on (571)272-0635. 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.

/Caridad Everhart/
Primary Examiner
AU 2895 10/5/2016
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Application/Control No. Applicant(s)/Patent Under
Reexamination
14/928,550 ICHIKAWA ET AL.
Notice of References Cited . .
Examiner Art Unit
CARIDAD EVERHART 2895 Page 1 of 1
U.S. PATENT DOCUMENTS
* Coumfj?o“;g_‘;';‘m'igf_”g‘:; code | MMy Name CPC Classification US Classification
* A | US-2004/0106234 A1 06-2004 Sorg, Joerg-Erich HO1L21/4846 438/123
B | US-
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
| Us-
J | US-
K | US-
L | USs-
M | US-
FOREIGN PATENT DOCUMENTS
* Countr??o%?—?\l?m’\tizrzig Code MME??\((—:‘YY Country Name CPC Classification
* N | JP2005535135W 11-2005 Japan Sorg et al HO1L21/4846
o | JP2007235085A 09-2007 Japan Urasaki HO1L24/97
p | WO2004015769A1 02-2004 WIPO Osram Opto Semicond. HO1L21/4868
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U | Translation of JP 2007-235085A (Urashaki) Sept. 13, 2007, 16 pages.
\
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20161005
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TITLE: Manufacture of package substrate for mounting of
optical semiconductor element for semiconductor
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DERWENT-ACC-NO: 2007-757639

ABSTRACTED-PUB-NO: JP 2007235085 A

BASIC-ABSTRACT:

NOVELTY - Two or more concave portion (420) used as optical
semiconductor element mounting region having thermosetting
resin composition layer for light reflection are formed on a

wiring board, to manufacture a package substrate (430). The
thermosetting resin composition layer is formed by transfer
molding.

USE - For manufacture of package substrate for mounting of
optical semiconductor element for manufacture of optical
semiconductor device (claimed).

ADVANTAGE - The package substrate of suppressed curvature is
efficiently, economically and rapidly manufactured at improved
productivity. The package substrate is excellent in
reflectance of visible light to near-ultraviolet light.

DESCRIPTION OF DRAWING(S) - The figure shows the manufacture
of package substrate.

Metal plating (104)

Printed wiring board (400)

Metal wiring (401)

Concave portion (420)

Package substrate (430)

EQUIVALENT-ABSTRACTS:

INORGANIC CHEMISTRY

Preferred Filler: The inorganic filler is silica, alumina,
magnesium oxide, antimony oxide, aluminum hydroxide, barium

sulfate, magnesium carbonate and/or barium carbonate.

POLYMERS

Preferred Composition: The thermosetting resin composition
contains epoxy resin, hardener, hardening accelerator,
inorganic filler, white pigment and coupling agent.

CHOSEN- Dwg.1l/6

DRAWING:
TITLE- MANUFACTURE PACKAGE SUBSTRATE MOUNT OPTICAL
TERMS: SEMICONDUCTOR ELEMENT DEVICE FORMING CONCAVE PORTION

THERMOSETTING RESIN COMPOSITION LAYER TRANSFER MOULD
WIRE BOARD

DERWENT-CLASS: A85 L03 Ull Ul2

CPI-CODES: Al2-E07C; L04-C21; L04-C22;
EPI-CODES: Ul1-Cl18B4; Ul2-A01AZ;

ENHANCED- Polymer Index [1.1] 2004 ; P0464*R D01 D22 D42 F47;
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D00 D67 F21 H* Al 3A O* 6A R02020 87080 87080; DOO

F60 O* 6A S* Ba 2ZA R0O1739 88364;
4A O* 6A RO1359 99994; D00 F44
RO1311 88360; A999 A237; A999 ATITl;
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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A

“PRIOR” PATENT

Application Number 14928550

Filing Date 30-Oct-2015

First Named Inventor Hirofumi ICHIKAWA
Attorney Docket Number 100415-0198

Title of Invention

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND METHODS FOR
MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-MOLDED BODY

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

NICHIA CORPORATION 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

9287476
8530250

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.
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@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

| certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

O

Applicant claims the following fee status:

(O Small Entity
(O Micro Entity

(® Regular Undiscounted

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

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 35264

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signat
Ignature / Stephen B. Maebius /

Name Stephen B. Maebius

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

14928550

Filing Date:

30-Oct-2015

Title of Invention:

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND
METHODS FOR MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE

AND RESIN-MOLDED BODY

First Named Inventor/Applicant Name:

Hirofumi ICHIKAWA

Filer:

Stephen Bradford Maebius/Stacy Jen

Attorney Docket Number:

100415-0198

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

.. . Sub-Total in
Description Fee Code Quantity Amount USD($)
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 14928550
Filing Date: 30-Oct-2015

Applicant/Patent under Reexamination: ICHIKAWA et al.

Electronic Terminal Disclaimer filed on  October 26, 2016

> APPROVED

This patent is subject to a terminal disclaimer

1 DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 27312959
Application Number: 14928550
International Application Number:
Confirmation Number: 1591

Title of Invention:

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND
METHODS FOR MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE

AND RESIN-MOLDED BODY

First Named Inventor/Applicant Name:

Hirofumi ICHIKAWA

Customer Number:

22428

Filer:

Stephen Bradford Maebius/Stacy Jen

Filer Authorized By:

Stephen Bradford Maebius

Attorney Docket Number: 100415-0198
Receipt Date: 26-0CT-2016
Filing Date: 30-0CT-2015

Time Stamp: 15:24:27

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $160

RAM confirmation Number

102716INTEFSW15242500

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
33666
1 Electronic Terminal Disclaimer-Filed eTerminal-Disclaimer.pdf no 2
7604123b2ff3666161dae20313cee7f3e513
4d47
Warnings:
Information:
31065
2 Fee Worksheet (SB06) fee-info.pdf no 2
62c96968dd99dd5208cd3fc6b37ec004 3fcey
c0e9
Warnings:
Information:
Total Files Size (in bytes): 64731

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.
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Atty. Dkt. No. 100415-0198

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hirofumi ICHIKAWA

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-
MOLDED BODY, AND METHODS FOR MANUFACTURING
LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-

MOLDED BODY
Appl. No.: 14/928,550
Filing Date: 10/30/2015
Examiner: Caridad EVERHART
Art Unit: 2895

Confirmation Number: 1591

AMENDMENT AND REPLY UNDER 37 CFR 1.312

Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Applicant acknowledges receipt of a Notice of Allowance in the above-captioned

application. Please amend the application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this document.
Remarks begin on page 8 of this document.

Please amend the application as follows:
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Amendments to the Claims:

This listing of claims will replace all prior versions and listings of claims in the application:

Listing of Claims:

1. (Previously Presented) A light emitting device comprising:

a resin package comprising a resin part and a metal part including at least two metal
plates, said resin package having four outer lateral surfaces and having a concave portion having
a bottom surface; and

a light emitting element mounted on the bottom surface of the concave portion and
electrically connected to the metal part,

wherein at least a portion of an outer lateral surface of the resin part and at least a portion
of an outer lateral surface of the metal part are coplanar at each of the four outer lateral surfaces
of the resin package,

wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the
resin package,

wherein the resin part is located at left and right sides of a portion of the metal part at at
least two of the four outer lateral surfaces of the resin package, and

wherein each of the two metal plates is substantially flat.

2. (Previously Presented) The light emitting device according to claim 1, wherein the
metal part includes a base portion and a metal layer disposed on each of an upper surface and a
lower surface of the base portion, the metal layers being made of a material that is different from

that of the base portion.

3. (Previously Presented) The light emitting device according to claim 2, wherein the
metal layer is disposed at all surfaces of the metal part except a portion of an outer lateral surface

of the metal part.

4828-8989-6764.1
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4. (Previously Presented) The light emitting device according to claim 2, wherein:
the resin part is disposed over a first portion of the metal layer at the upper surface of the
metal part, and
a second portion of the metal layer at the upper surface of the metal part is exposed from

the resin part.

5. (Original) The light emitting device according to claim 1, wherein the resin part

contains a light reflecting material.

6. (Original) The light emitting device according to claim 5, wherein the light reflecting

material is titanium dioxide.

7. (Original) The light emitting device according to claim 6, wherein the resin part

contains 10 to 60% by weight of the titanium dioxide.

8. (Original) The light emitting device according to claim 1, wherein the resin part is

made using a thermosetting resin.

9. (Previously Presented) The light emitting device according to claim 1, wherein the

metal part has a step portion, a concave portion, and/or a convex portion.

10. (Previously Presented) The light emitting device according to claim 1, wherein the
metal part has means for providing a difference in level to expand a bonding area with a

conductive material upon mounting.

11.-12. (Cancelled)

13. (Original) The light emitting device according to claim 1, wherein the light emitting

device further comprises a sealing member that contains two or more kinds of phosphors.

-3-
4828-8989-6764.1
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14. (Previously Presented) The light emitting device according to claim 1, wherein the

metal part is exposed from the resin part at corners of the resin package.

15.  (Original) The light emitting device according to claim 1, wherein at least a portion

of the light emitting element is exposed from the resin part.

16. (Previously Presented) A light emitting device comprising:

a resin package comprising a resin part and a metal part including at least two metal
plates, said resin package having four outer lateral surfaces and having a concave portion having
a bottom surface; and

a light emitting element mounted on the bottom surface of the concave portion and
electrically connected to the metal part,

wherein at least a portion of an outer lateral surface of the resin part and at least a portion
of an outer lateral surface of the metal part are coplanar at each of the four outer lateral surfaces
of the resin package,

wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the
resin package,

wherein the resin part is located at left and right sides of a portion of the metal part at
least two of the four outer lateral surfaces of the resin package,

wherein the metal part comprises two or more major laterally extending upper surfaces,
and

wherein all of the two or more major laterally extending upper surfaces are coplanar.
17. (Previously Presented) A light emitting device comprising:
a resin package comprising a resin part and a metal part including at least two metal

plates, said resin package having four outer lateral surfaces and having a concave portion having

a bottom surface; and

4828-8989-6764.1
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a light emitting element mounted on the bottom surface of the concave portion and
electrically connected to the metal part,

wherein at least a portion of an outer lateral surface of the resin part and at least a portion
of an outer lateral surface of the metal part are coplanar at each of the four outer lateral surfaces
of the resin package,

wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the
resin package,

wherein the resin part is located at left and right sides of a portion of the metal part at at
least two of the four outer lateral surfaces of the resin package, and

wherein all upper edges of the metal part are coplanar.

18. (Currently Amended) A light emitting device comprising:

a resin package comprising a resin part and a metal part including at least two metal
plates, said resin package having four outer lateral surfaces and having a concave portion having
a bottom surface; and

a light emitting element mounted on the bottom surface of the concave portion and
electrically connected to the metal part,

wherein at least a portion of an outer surface of the resin part and at least a portion of an
outer surface of the metal part are coplanar at an outer bottom surface of the resin package,

wherein at least a portion of an outer lateral surface of the resin part and at least a portion
of an outer lateral surface of the metal part are coplanar at each of the four outer lateral surfaces
of the resin package,

wherein a notch is formed in the metal part at each of the four outer lateral surfaces of the
resin package,

wherein the resin part is located at left and right sides of a portion of the metal part at at
least two of the four outer lateral surfaces of the resin package, and

wherein a lower surface of the metal part is exposed from the resin part in a region

directly under the light emitting element.

4828-8989-6764.1
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19. (Previously Presented) The light emitting device according to claim 18, wherein
the metal part includes a base portion and a metal layer disposed on each of an upper surface and
a lower surface of the base portion, the metal layers being made of a material that is different

from that of the base portion.

20. (Previously Presented) The light emitting device according to claim 19, wherein
the metal layer is disposed at all surfaces of the metal part except an outer lateral surface of the

metal part.

21. (Previously Presented) The light emitting device according to claim 19, wherein:
the resin part is disposed over a first portion of the metal layer at the upper surface of the
metal part, and
a second portion of the metal layer on the upper surface of the metal part is exposed from

the resin part.

22. (Previously Presented) The light emitting device according to claim 18, wherein

the resin part contains a light reflecting material.
23. (Previously Presented) The light emitting device according to claim 22, wherein
the light reflecting material is titanium dioxide, and the resin part contains 10 to 60% by weight

of the titanium dioxide.

24.  (Original) The light emitting device according to claim 18, wherein the resin part is

made using a thermosetting resin.

25. (Previously Presented) The light emitting device according to claim 18, wherein

the metal part has a step portion, a concave portion, and/or a convex portion.

4828-8989-6764.1
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26. (Previously Presented) The light emitting device according to claim 19, wherein
the metal part has means for providing a difference in level to expand a bonding area with a
conductive material upon mounting.

27.-28. (Cancelled)

29. (Original) The light emitting device according to claim 18, wherein the light emitting

device further comprises a sealing member that contains two or more kinds of phosphors.

30. (Previously Presented) The light emitting device according to claim 18, wherein

the metal part is exposed from the resin part at corners of the resin package.

4828-8989-6764.1
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REMARKS

This amendment is being filed prior to payment of the issue fee. Entry of the foregoing
amendment is respectfully requested. The amendment is required to address a typographical
error in claim 18. The amendment does not change the scope of the claims. Accordingly, entry

of the amendment is requested.

Status of Claims

Claim 18 is amended. After amending the claims as set forth above, claims 1-10, 13-26

2

29, and 30 remain pending in this application. No new matter is added.
Claim 18 is amended to replace the term “metal” with “metal part” in line 10.

Concluding Remarks

Applicants believe that the application is in condition for allowance. Favorable
reconsideration is respectfully requested. The Examiner is invited to contact the undersigned by

telephone if it is felt that a telephone interview would advance prosecution.

The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application, or credit any overpayment, to Deposit Account No. 19-0741.
If any extensions of time are needed for timely acceptance of papers submitted herewith,
Applicants hereby petition for such extension under 37 C.F.R. §1.136 and authorize payment of

any such extensions fees to Deposit Account No. 19-0741.

4828-8989-6764.1
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Respectfully submitted,

Date November 8, 2016 By /Chase J. Brill/
FOLEY & LARDNER LLP Chase J. Brill
Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 295-4787 Registration No. 61,378

Facsimile: (202) 672-5399

4828-8989-6764.1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hirofumi ICHIKAWA

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-
MOLDED BODY, AND METHODS FOR
MANUFACTURING LIGHT EMITTING DEVICE, RESIN
PACKAGE AND RESIN-MOLDED BODY

Appl. No.: 14/928,550

Filing Date: 10/30/2015
Examiner: Caridad EVERHART
Art Unit: 2895

Confirmation Number: 1591

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

Mail Stop ISSUE FEE
Commissioner for Patents

PO Box 1450

Alexandria, Virginia 22313-1450

These Comments on Statement of Reasons for Allowance under 37 C.F.R. § 1.104 are

responsive to the Supplemental Notice of Allowability dated October 13, 2016.

On pages 2-3 of the Supplemental Notice of Allowability under “Reasons for
Allowance,” the Office provides a statement of reasons for allowance. Applicants thank the
Examiner for the Notice of Allowance. In response, Applicants stress that other reasons of

record exist for the allowance of the allowed claims that go beyond the PTO’s reasoning.
Additionally, the Notice of Allowability states:

Ng et al (US 2004/0051171 A 1), which is the English language
equivalent of JP2004-111964, does not disclose nor suggest the

-1-
4845-6117-1259.1
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limitation "at least a portion of an outer lateral surface of the metal
part are coplanar at each of the four outer lateral surfaces of the
resin package, wherein a notch is formed in the metal part at each
of the four outer lateral surfaces of the resin package", and Ng et al
disclose that the sides of the package slope (paragraphs 0043 and
0051) so that the base is larger than its top (paragraph 0051 ), and
Fig. 9A and Fig. 9B show that Ng et al does not disclose the metal
part and the resin part are coplanar, which includes the that the
sides slope, as stated above . . . .

To the extent this statement suggests that the claims require the enfire outer lateral
surface of the resin package is coplanar with a portion of an outer lateral surface of the metal
part, Applicant wishes to point out that the independent claims actually recite that “af least a
portion of an outer lateral surface of the resin part and af least a portion of an outer lateral
surface of the metal part are coplanar at each of the four outer lateral surfaces of the resin

package.”

The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application, or credit any overpayment, to Deposit Account No. 19-0741.
If any extensions of time are needed for timely acceptance of papers submitted herewith,
Applicants hereby petition for such extension under 37 C.F.R. §1.136 and authorize payment of

any such extensions fees to Deposit Account No. 19-0741.

Respectfully submitted,

Date November 8, 2016 By __ /ChaseJ. Brill/

FOLEY & LARDNER LLP Chase J. Brill

Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 295-4787 Registration No. 61,378

Facsimile: (202) 672-5399

4845-6117-1259.1
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New International Application Filed with the USPTO as a Receiving Office
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
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Receipt date: 11/08/2016 14928550 - GAU: 2895

OK TO ENTER: /C.E/
Atty. Dkt. No. 100415-0198

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hirofumi ICHIKAWA

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-
MOLDED BODY, AND METHODS FOR MANUFACTURING
LIGHT EMITTING DEVICE, RESIN PACKAGE AND RESIN-

MOLDED BODY
Appl. No.: 14/928,550
Filing Date: 10/30/2015
Examiner: Caridad EVERHART
Art Unit: 2895

Confirmation Number: 1591

AMENDMENT AND REPLY UNDER 37 CFR 1.312

Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

Applicant acknowledges receipt of a Notice of Allowance in the above-captioned

application. Please amend the application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this document.
Remarks begin on page 8 of this document.

Please amend the application as follows:

4828-8989-6764.1
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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 DOCKET NO. | CONFIRMATION NO. |
14/928,550 10/30/2015 Hirofumi ICHIKAWA 100415-0198 1591
22428 7590 11/25/2016
EXAMINER
Foley & Lardner LLP | |
3000 K STREET N.W. EVERHART, CARIDAD
SUITE 600
WASHINGTON, DC 20007-5109 | ART UNIT | PAPER NUMBER |
2895
| NOTIFICATION DATE | DELIVERY MODE |
11/25/2016 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

ipdocketing @foley.com

PTOL-90A (Rev. 04/07)

VIZIO Ex. 1002 Page 0284



Application No. Applicant(s)

L. 14/928,550 ICHIKAWA ET AL.
Response to Rule 312 Communication . .
Examiner Art Unit
CARIDAD EVERHART 2895

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —

1. X The amendment filed on 08 November 2016 under 37 CFR 1.312 has been considered, and has been:
a)[] entered.

b) X entered as directed to matters of form not affecting the scope of the invention.

c)[J disapproved because the amendment was filed after the payment of the issue fee.
Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) and

the required fee to withdraw the application from issue.
d) [] disapproved. See explanation below.

e) [] entered in part. See explanation below.

/Caridad Everhart/
Primary Examiner
AU 2895

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20161118
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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.
14/928,550 01/03/2017 9537071 100415-0198 1591
22428 7590 12/14/2016
Foley & Lardner LLP
3000 K STREET N.W.
SUITE 600

WASHINGTON, DC 20007-5109

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

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

Hirofumi ICHIKAWA | Komatsushima-shi, JAPAN;
NICHIA CORPORATION, Anan-shi, JAPAN;
Masaki HAYASHI, Anan-shi, JAPAN;

Shimpei SASAOKA, Tokushima-shi, JAPAN;
Tomohide MIKI, Tokushima-shi, JAPAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Hirofumi ICHIKAWA

Title: LIGHT EMITTING DEVICE, RESIN PACKAGE,
RESIN-MOLDED BODY, AND METHODS FOR
MANUFACTURING LIGHT EMITTING DEVICE,
RESIN PACKAGE AND RESIN-MOLDED BODY

Patent. No.: 9,537,071

Issue Date: 1/3/2017

Examiner: Caridad EVERHART
Art Unit: 2895

Confirmation Number: 1591

REQUEST FOR CERTIFICATE OF CORRECTION
PURSUANT TO 37 C.F.R. § 1.323

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

Commissioner:

Enclosed is a Certificate of Correction, Form PTO-SB/44, for United States Patent
Number 9,537,071 issued January 3, 2017.

Please make the following corrections:

4815-4311-5840.1
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In the Specification

Column 6. line 60

Please replace “scaling member” with --sealing member--.

Column 7. line 13

Please replace “singualtion” with --singulation--.

Column 9. line 29

Please replace “resinemolded body” with --resin-molded body--.

Column 10, line 42

Please replace “alkalineeearth silicate” with --alkaline-earth silicate--.

Column 10, lines 60-61

Please replace “element such as Eu or Cc includes, for example, MSi,O,;N;:En” with --

element such as Eu or Ce includes, for example, MSi,0,N;,:Eu--.

Column 10, lines 64-65
Please replace “M,S1;2p-4Al,+4O¢Ny6.p:Ce or M-Al—Si—O—N” with --M,,,S1;,.,-
¢Aly+4O¢Nys.,:Ce or M—AI—Si—O—N--.

Column 12, line 32

Please replace “cross sectional” with --cross-sectional --.

Column 13, lines 36-37

Please replace “resin-molded body 2,1” with --resin-molded body 24--.

Column 14, line 6

Please replace “hole pads” with --hole parts--.

4815-4311-5840.1
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Column 14, lines 42-43

Please replace “when singualtion is performed using a singualtion saw” with --when

singulation is performed using a singulation saw--.

Column 15, line 8

Please replace “singualtion saw” with --singulation saw--.

Column 15, line 10

Please replace “singualtion saw” with --singulation saw--.

Column 15, line 50

Please replace “114” with --Va--.

Column 16, line 35

Please replace “resin part a25” with --resin part 325--.

Column 17, line 8

Please replace “fglate plate shape” with --flat plate shape--.

Column 17, line 35

Please replace “are shape” with --arc shape--.

Applicant submits that the noted errors do not constitute new matter, and correction

thereof would not require reexamination.

Pursuant to 37 C.F.R. §1.323, Applicant requests that the enclosed Certificate of

Correction be approved.

Since at least one of the noted errors is not the fault of the Patent Office, payment is
enclosed of the required fee of $100.00. The required fee is being paid by credit card via EFS-
Web.

4815-4311-5840.1
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The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to
Deposit Account No. 19-0741. Should no proper payment be enclosed herewith, as by the credit
card payment instructions in EFS-Web being incorrect or absent, resulting in a rejected or
incorrect credit card transaction, the Commissioner is authorized to charge the unpaid amount to

Deposit Account No. 19-0741.

Respectfully submitted,

Date January 25, 2017 By __ /ChaseJ. Brill/

FOLEY & LARDNER LLP Chase J. Brill

Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 295-4787 Registration No. 61,378

Facsimile: (202) 672-5399

4815-4311-5840.1
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MODIFIED PTO/SB/44 (04-05)
Approved for use through 04/30/2007. OMB 0651-0033
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control
number.
Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 9,537,071

APPLICATION NO. : 14/928,550

DATED : 1/3/2017

INVENTOR(S) : Hirofumi ICHIKAWA ; Masaki HAYASHI ; Shimpei SASAOKA ;
Tomohide MIKI

It is certified that an error appears or errors appear in the above-identified patent and that said
Letters Patent is hereby corrected as shown below:

In the Specification

Column 6, line 60
Please replace “scaling member” with --sealing member--.

Column 7, line 13
Please replace “singualtion” with --singulation--.

Column 9, line 29
Please replace “resinemolded body” with --resin-molded body--.

Column 10, line 42
Please replace “alkaline-earth silicate” with --alkaline-earth silicate--.

Column 10, lines 60-61
Please replace “element such as Eu or Cc includes, for example, MSi>.O;N,:En” with --element
such as Eu or Ce includes, for example, MSi,O,N,:Eu--.

Column 10, lines 64-65
Please replace “Mp/2Sis2pgAlp+gOgN16.5:Ce 0or M-Al—Si—O—N" with --M2Si12. 5 Alp+qO¢N 16.0,:Ce
or M—AI—Si—O—N--.

Column 12, line 32
Please replace “cross sectional” with --cross-sectional--.

Column 13, lines 36-37
Please replace “resin-molded body 2,1” with --resin-molded body 24--.

Column 14, line 6
Please replace “hole pads” with --hole parts--.

4829-3542-7904 1
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MODIFIED PTO/SB/44 (04-05)
Approved for use through 04/30/2007. OMB 0651-0033
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control
number.
Also Form PTO-1050)

Column 14, lines 42-43
Please replace “when singualtion is performed using a singualtion saw” with --when singulation
is performed using a singulation saw--.

Column 15, line 8
Please replace “singualtion saw” with --singulation saw--.

Column 15, line 10
Please replace “singualtion saw” with --singulation saw--.

Column 15, line 50
Please replace “114” with --%4--.

Column 16, line 35
Please replace “resin part a25” with --resin part 325--.

Column 17, line 8
Please replace “fglate plate shape” with --flat plate shape--.

Column 17, line 35
Please replace “are shape” with --arc shape--.

MAILING ADDRESS OF SENDER (Please do not use customer number below):

3000 K Street, N.W.
Suite 600

Washington, D.C. 20007-5109

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 hour to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this
burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

4829-3542-7904 1
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Electronic Patent Application Fee Transmittal

Application Number: 14928550

Filing Date: 30-Oct-2015

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND
Title of Invention: METHODS FOR MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE
AND RESIN-MOLDED BODY

First Named Inventor/Applicant Name: Hirofumi ICHIKAWA
Filer: Chase J. Brill/Stacy Jen
Attorney Docket Number: 100415-0198

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Certificate of correction 1811 1 100 100
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 100
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Electronic Acknowledgement Receipt

EFS ID: 28165737
Application Number: 14928550
International Application Number:
Confirmation Number: 1591

Title of Invention:

LIGHT EMITTING DEVICE, RESIN PACKAGE, RESIN-MOLDED BODY, AND
METHODS FOR MANUFACTURING LIGHT EMITTING DEVICE, RESIN PACKAGE

AND RESIN-MOLDED BODY

First Named Inventor/Applicant Name:

Hirofumi ICHIKAWA

Customer Number:

22428

Filer:

Chase J. Brill/Stacy Jen

Filer Authorized By:

Chase J. Brill

Attorney Docket Number: 100415-0198
Receipt Date: 25-JAN-2017
Filing Date: 30-0CT-2015

Time Stamp: 15:41:51

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $100

RAM confirmation Number

012617INTEFSW 15422600

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
119521
1 Request for Certificate of Correction 100415-01 98C_ch;uest_for_CO no 4
) p c2d54a5e97b0dc189d88ea49b6003681 1t
ch6d8
Warnings:
Information:
78109
2 Request for Certificate of Correction 100415-0198_COC.pdf no 2
0b29bcdff6c345653d5ebab24fb0f64b5b80)
5%
Warnings:
Information:
30645
3 Fee Worksheet (SB06) fee-info.pdf no 2
95c5e979a55a36f93007da%e0051b6 1bSad
00e77
Warnings:
Information:
Total Files Size (in bytes): 228275

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.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 09,537,071 B2 Page 1 of2
APPLICATION NO. - 14/928550

DATED : January 3, 2017

INVENTOR(S) : Hirofumi Ichikawa et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Specification

Column 6, Line 60:
Please replace “scaling member” with --sealing member--.

Column 7, Line 13:
Please replace “singualtion” with --singulation--.

Column 9, Line 29:
Please replace “resin*molded body” with --resin-molded body--.

Column 10, Line 42:
Please replace “alkalineearth silicate™ with --alkaline-earth silicate--.

Column 10, Lines 60-61:
Please replace “element such as Eu or Cc includes, for example, MSi,O,N,:En” with --element such as
Eu or Ce includes, for example, MSi,O,N,:Eu--.

Column 10, Lines 64-65:
Please replace “M,»S1;5,.4Al,:140,N5,:Ce or M-Al—Si—O—N"" with --M,,»S1,,., ,Al,+,0,N;4,,:Ce or
M—Al—Si—O—N--.

Column 12, Line 32:
Please replace “cross sectional” with --cross-sectional--.

Column 13, Lines 36-37:
Please replace “resin-molded body 2,1 with --resin-molded body 24--.

Signed and Sealed this
Twenty-eighth Day of February, 2017

Michelle K. Lee
Director of the United States Patent and Trademark Office
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CERTIFICATE OF CORRECTION (continued) Page 2 of 2
U.S. Pat. No. 9,537,071 B2

Column 14, Line 6:
Please replace “hole pads™ with --hole parts--.

Column 14, Lines 42-43:
Please replace “when singualtion is performed using a singualtion saw” with --when singulation
is performed using a singulation saw--.

Column 15, Line 8&:
Please replace “singualtion saw” with --singulation saw--.

Column 15, Line 10:
Please replace “singualtion saw” with --singulation saw--.

Column 15, Line 50:
Please replace “114” with --%4--.

Column 16, Line 35:
Please replace “resin part a25” with --resin part 325--.

Column 17, Line 8:
Please replace “fglate plate shape™ with --flat plate shape--.

Column 17, Line 35:
Please replace “are shape™ with --arc shape--.
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