FTORABIE (07-12)

Appraved for use througly THINR2014. OMB 0861-0038

1.5, Paterd and Trademark Office; U8 DEPARTMENT OF COMMERCE

Undar the Papenvork Reducticn Act of 1685, no persans Bre reguired 1o respond 1o a collection of information unless it displays 2 valld DMB conteal number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of eltorney given in the application identified in the allached statement
under 37 CFR 3.73(u).
I hereby appoint:

E Practitonars agsotioted with Gustomer Nuntber: 5 8 O 2 7

OR

[:] Practitioner{s) named below (if mors than ten palent praciiioners are {o be named, hen a cuslomer number must be used):

Name Registration MName Registration
Number ‘Numbrer

As attomneyls) or agent{s} to represent the undarsigned bafore the United Stales Patent and Trademark Office (USPTO) in commection with
any and all patent epplications assigned gnly 1o the undersigned according o the USPTO assignment records or assigniments documents
atlached fo this form in accerdance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the altached statement under 37 CFR 3.73e) ot

E:f The addross associated with Customer Number: 5802 7
OR

Firm or
individual Name

Address

Cily Slate Zipy

Counlry

Telephone Envrail

Assignee Name and Address: Seoul Semiconductor Co., Lid.
1B8-25, 97-11, Sandan<o 163beon-gil, Danwon-gu
Ansan-si, Gyeonggi-do, 425-851 Republic of Korea

B copy of this {orm, together with a statoment under 37 CFR 3.73(c} {Form PTO/AIAIIG or equivalent)is required 1o be
Filed n each application in which this form Js used, The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identily the application in which this Power of Attorney is to be filad,

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

Signature {/"/ /7;*3«7,1,;,,,,“&; Date dersgd, P A
Name {'?"fl}/f;f!:k’.{ Tetwlcy, O] Telephone O %o, 42357 $er
Tithe 10 TEAM MANAGES

Nxel
This collection of-nfermation s reguired by 37 CFR 1.31, 1.32 and 1.33. The infermationis reéquired 1o oblain o retabs a benefit by the poblic which 18 to e {and
by the: USPTC 1o process) an spplication. Confidentiality is governed by 35U,S.C. 122 and 37 CFR 1,11 and 1.14. This colfzction is estimated to take 3 minites
to consplete, inchuding gathering, preparing, and submilting the completed application form ko the USPTO. Time will vary depending upor the individual case. Any
comments on the amount of tinse woui teguire 10 compliple s form antior supgestions for reducing this buiden, should be senl fo (he Chiet Information Officer,
118 Patant and Trademark Offfce, LS. Depanment of Commerce, P.O, Box 1450, Alexandra, VA 223131450, DONOT SEND FELS.OR COMPLETED
FORMS 7O THIS ADDRESS, SEND TO: Commissioner far Palents, P.O. Box 1450, Aexandria, VA 22312-1450,

If you nieet assistance in completing the form, call 1-800-PT0-9199 and sefect option 2.

IPR2025-00334

Samsung Electronics Co., Ltd. v. Sinotechnix, LLC.
Samsung's Exhibit 1008
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Privacy Act Statement

The Privacy Act of 1974 (P.L, 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b}{2Y; {2) furnishing of the information solicifed is valuntary; and (3) the principat purpose for which the
information is used by the 1.5, Patent and Tradamark Office is to process andior examine youy submission
retated to a patent application or patent. if yvou do not furnish the requested information, the 1.5, Patert and
Trademark Office may not be able to process and/ar 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 aflowad undér the Freedom of
Information Act (5 U.S8.C. 552) and the Privacy Act {5 U.5.C 552a). Records from this syster of records
may be disclosad to the Department of Justice to determing whether disclosure of these records is
raquired by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the courss of presenting
evidence {0 a courl, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the cowrse of sellement negotiations.

3. Avrecord in this system of records may be disclosad, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requesied assislancea from the Mamber 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 conlractor of the Agency
having need for the information in arder to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant fo § L.5.C, 552a{m).

5, Arecord 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 ntsllectual Propetty
QOrganization, pursuant to the Patent Cooperation Trealy.

8. Arecord in this system of records may be disclosed, as a routine use, 1o another fedeéral agency for
purposes of National Security raview (35 U.8.C. 181} and for review pursuant to the Alormic Energy Act
(42 U.8.C. 218{c).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or hisfhier designee, during an inspection of records conducted by GEBA ag part of thal agency's
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.5.C. 2904 and 29086, Such disclosure shail be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other refevant (ie., GSA or
Commerce) direclive. Such disclosure shall not be used to make determinations about individuals,

B. A record from this system of records may be disclosed, as a routine use, to the public after gither
nublication of the application pursuant to 35 U.S.C, 122(b) or issuance of a patent pursuani to 35 U.S.C.
181, Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, a5 a routing use, o the
public if the record was filed in an applicalion which became abandoned or i which the proceadings were
terminated and which application is refarenced by either a published application, an application opento
public inspection or an issued patent.

8. A record from this sysiem of records may be disciosed, as a routine use, to a Federal, State, or locat law
enforcement agency, if the USPTO bocomes aware of a violation or potential vielation of taw or
regudation,
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: Seoul Semiconductor Co., Ltd.

Application No./Patent No.: Filed/Issue Date: 2015-02-17

Titled: SLIM LED PACKAGE

Seoul Semiconductor Co., Ltd. , 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. D 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. D 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. D 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 assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 024543 , Frame 0452 , 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 by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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.

STATEMENT UNDER 37 CFR 3.73(c)

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.

D Additional documents in the chain of title are listed on a supplemental sheei(s).

D As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee 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.

/William L. Brooks/ 2015-02-17

Signature Date

William L. Brooks Patent Attorney (Reg. No. 34,129)
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 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. 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 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. Arecord 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. 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. 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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S B SEOUL SEMICONDUCTOR 301270 / 2012.10.03 08:33 / 192.168.193.172

HC Park & Associates, PLC

ASSIGNMENT SERVING AS DECLARATICN PER 37 C.F.R. § 1.63(e)

As a below named inventor and Assignor, | declare that:
This assignment and declaration are directed to:

X The attached application entitled SLIM LED PACKAGE having attorney
docket number P3962USC1 ("Application”), which claims priority from:
Korean Patent Application No. 10-2007-0124469, filed December 3, 2007 and
PCT Application No. PCT/KR2008/006777, filed November 18, 2008.

[C]  Asamendedon (if applicable);

The above-identified Application was made or authorized to be made by me.

| believe that 1 am the original inventor or an original joint inventor of a claimed invention
in the Application.

I hereby acknowledge that any willful false statement made in this declaration is
punishable under 18 U.S.C. § 1001 by fine or imprisonment of not more than five (5) years, or
hoth.

Whereas, Assignor has invented certain new and useful processes, machines, articles of
manufacture, compositions of matter, and/or improvements thereof (“Invention”) disclosed in the
Application,

Whereas, Assignor desires to convey all rights, titles, and interests in and to the same
to:

Seoul Semiconductor Co., Ltd.
1B-25, 727, Wonsi-dong
Danwon-gu, Gyeonggi-do
425-851 Ansan-si

South Korea

Seoul Semiconductor Co., Ltd. herein further referred to as ("Assignee").

Now, for valuable consideration by Assignee to Assignor, the receipt of which is hereby
acknowledged, and for other good and valuable consideration, Assignee and Assignor hereby
agree as follows:

Assignor hereby conveys, assigns, sells and transfers fo Assignee all rights, title and
interests in and to the Invention disclosed in said application and in and to any Letters Patent of
the United States (US), any continuation, division, renewal, or substitute thereof, and hereby
grant to Assignee the right to apply in its own name for patents or Inventor's certificates and

Page 1 of 2

#
M
HO
x
rr
g

ACI HETA0IEZ, 2Y REA 2AHEHDM SIALEM 2o MYSLICH
EX1008, Page 6



23 SEOUL SEMICONDUCTOR 301270/ 2012.10.03 08:33 / 192.168.193.172

Hqu(rﬂk & Associates, PLC

related rights heretofore or hereafter filed for the Invention in any and all countries, including
(without limitation) all rights to claim priority based thereon, all patents granted thereon and all
reissues, extensions and renewals thereof.

Docket No. P3862USC1

Assignor hereby covenants that no assignment, sale, agreement or encumbrance has
been or will be made or entered inte which would conflict with this Assignment.

Assignor further covenants that Assignee will, upon Assignee’s request, be provided
promptly with all pertinent facts and documents relating to the Invention, Patent, Application and
any patents granted thereon, as may be known and accessible to Assignor, and Assignor will
testify as to the same in any interference, litigation or proceeding related thereto and will
promptly execute and deliver to Assignee or Assignee’s legal representative any and all papers,
instruments or affidavits required to apply for, protect, obtain, maintain, issue, defend and
enforce the Application, Patent, Invention, whether in the US or any and all foreign countries
and any patents granted thereon and/or for obtaining any reissue or reissues of any patent
which may be granted for the invention and perform such further acts which may be necessary
or desirable to carry out the intent of this agreement as the Assignee thereof shall hereafter
require and prepare at assignee’s expense.

IN WITNESS WHEREOF, Inventor and Assignor has hereunto set hand and seal.

First Inventor's and Assignor's Name: Eun Jung SEO

Address: 1B-35, 727-5, Wonsi-dong
Danwon-gu, Gyeonggi-do
425-851 Ansan-si
South Korea

bR

First Inventor's and Assignor's Signature: M % /“3

Date: 20(2- [® 5'/
Page 2 of 2
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Fig. 1
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Fig. 5
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed
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.

PTO/SB/08a (01-10)
Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2015-02-17

First Named Inventor | Eun Jung SEO

Art Unit

Examiner Name

Attorney Docket Number P3962USC1C1C1

U.S.PATENTS
Examiner| Cite Kind Name of Patentee or Applicant Pages, Columns, Lines where
T Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document :
Figures Appear

1 6603148 2003-08-05 Sano et al.

2 7291866 2007-11-06 Oshio et al.

3 7301176 2007-11-27 Abe et al.

4 7592639 2009-09-22 Maeda et al.

5 7682848 2010-03-23 Shimizu et al.

6 8390022 2013-03-05 Hussell et al.

7 8398892 2013-03-19 Shioi et al.

8 8471271 2013-06-25 Son

EFS Web 2.1.17
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2015-02-17

First Named Inventor

Eun Jung SEO

Art Unit

Examiner Name

Attorney Docket Number

P3962USC1C1C1

9 7183588 2007-02-07 Chia et al.

10 6494597 2002-12-17 Yu

11 7282785 2007-10-16 Yoshida

12 7800304 2010-09-21 Norfidathul et al.

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document :
Figures Appear

1 20050151149 2005-07-14 Chia et al.

2 20060220048 2006-10-05 Matsumoto et al.

3 20030107316 2003-06-12 Murakami et al.

4 20040047151 2004-03-11 Bogner et al. Corresponds to TW 501276

5 20040104391 2004-06-03 Maeda et al.

EFS Web 2.1.17
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2015-02-17

First Named Inventor

Eun Jung SEO

Art Unit

Examiner Name

Attorney Docket Number

P3962USC1C1C1

6 20050280017 2005-12-22 Oshio et al.

7 20080023714 2008-01-31 Chae et al.

8 20080121921 2008-05-29 Loh et al.

9 20060220047 2006-10-05 Nagatomi et al.
10 20070262339 2007-11-15 Hussell et al.

11 20080023721 2008-01-31 Lee et al.

12 20080296590 2008-12-04 Ng

13 20100163913 2010-07-01 Jeganathan et al.

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication : : where Relevant
e ; Applicant of cited TS
Initial No | Number3 Code?| Code?| Date Passages or Relevant
Document .
Figures Appear
1 2006-179541 JP 2006-07-06 ENOMOTO CO LTD |:|

EFS Web 2.1.17
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

2015-02-17

First Named Inventor

Eun Jung SEO

Art Unit

Examiner Name

Attorney Docket Number

P3962USC1C1C1

2 |10-2002-0065729 KR 2002-08-14 | SHIPPACKOREA CO., H
SAMSUNG

3 |10-2006-0059575 KR 2006-06-02 | ELECTRONICS CO., H
LTD.
OSRAM OPTO Corresponds to US

4 |501276 ™W 2002-09-01 | SEMICONDUCTORS P H

20040047151

GMBH
TOYODA GOSEI CO.,

5 |1246780 ™W 2006-01-01 | LTD.; SUMITA OPTICAL H
GLASS INC.
KONINKLIJKE PHILIPS

6 |200636049 ™W 20061016 | 1 POTRONIGS NV H
LUMILEDS LIGHTING U.

7 | 200522396 ™W 20050701 | g ) Gua H
MATSUSHITA

8 |63-200550 JP 1988-08-18 | ML OLSIUA . mp H

9 |2004-104153 JP 2004-04-02 | ROHM CO LTD H
SEOUL

10 | 2005-350649 JP 2005-1222 | SEMICONDUCTOR CO H
LTD

11 |2007-131843 JP 2007-05-31 | INTEMATIX CORP H

12 |2006-313943 JP 2006-11-16 | SHARP CORP H

EFS Web 2.1.17
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date 2015-02-17

First Named Inventor | Eun Jung SEO

Art Unit

Examiner Name

Attorney Docket Number P3962USC1C1C1

13 |2005-353914 P 2005-12-22 | TOSHIBA CORP H
14 | 02125454 JP 1990-05-14 | NEC CORP ]
15 |2007-110060 JP 2007-04-26 | NICHIA CHEM IND LTD H
16 | 2001-210872 P 2001-08-03 | SANIYO ELECTRIC €O O
17 | 2001-085747 P 2001-03-30 | SANKEN ELECTRIC CO O
18 |2004-134805 P 2004-04-30 | [ M-=DS HEHTING |
19 |2006-352085 JP 2006-12:28 | FAHES LOMILEDS H
20 |3-8459 JP 19910128 | SURE o H
21 |62-140758 JP 1987-09-05 | ROHM INCORPORATED H
22 |2006/059828 WO 2006-06-08 gi‘_’,”ttﬁf’"i°°"d”°t°r ]

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

EFS Web 2.1.17
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Application Number

Filing Date 2015-02-17

INFORMATION DISCLOSURE

First Named Inventor | Eun Jung SEO

STATEMENT BY APPLICANT -
nit

( Not for submission under 37 CFR 1.99)

Examiner Name

Attorney Docket Number P3962USC1C1C1

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

Examiner) Cite (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),

TS

Initials™ | No publisher, city and/or country where published.
1 European Search Report for EP Patent Application No. 08856932.2-1226 dated March 7, 2012. |:|
2 Taiwanese Office Action dated June 1, 2012, in U.S. Patent Application No. 12/745,878. |:|
3 Non-Final Office Action issued in U.S. Patent Application No. 12/745,878 dated March 28, 2012. |:|
4 Notice of Allowance issued in U.S. Patent Application No. 12/745,878 dated August 1, 2012. |:|
5 Non-Final Office Action issued in U.S. Patent Application No. 13/631,060 dated July 2, 2013. |:|
6 Notice of Allowance issued in U.S. Patent Application No. 13/631,060 dated October 18, 2013. |:|
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SLIM LED PACKAGE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of U.S. Patent Application No. 14/161,377, filed
on January 22, 2014, which is a continuation of U.S. Patent Application No. 13/631,060, filed on
September 28, 2012, now U.S. Patent No. 8,659,050, which is a continuation of U.S. Patent
Application No. 12/745,878, filed on June 2, 2010, now U.S. Patent No. 8,319,248, which is the
National Stage Entry of International Patent Application No. PCT/KR2008/006777, filed on
November 18, 2008, and claims priority from and the benefit of Korean Patent Application No.
10-2007-0124469, filed on December 3, 2007, which are all hereby incorporated by reference for

all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] FIELD OF THE INVENTION

The present invention relates to a light emitting diode (LED) package and, more
particularly, to a slim LED package that is significantly reduced in thickness without
substantially reducing luminescence efficiency or while improving the luminescence efficiency.

[0003] DISCUSSION OF THE BACKGROUND

[0004] An LED emits light through recombination of electrons and holes by application
of an electric current. An LED package means a package structure in which a light emitting
diode chip, that is, an LED chip, is received. Many kinds of LED packages, particularly, a lead
frame type LED package and a printed circuit board (PCB) type LED package, are well known

in the art. The lead frame type LED package has a structure wherein a cavity of a housing for
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supporting a lead frame is filled with an encapsulation material, with the LED chip positioned in
the cavity of the housing. The PCB type LED package has a structure wherein the LED chip is
directly mounted on a PCB and covered with the encapsulation material.

[0005] For the lead frame type LED package, the housing supporting the lead frame has
an excessive thickness, which makes it difficult to fabricate a thin lead frame type LED package.
On the other hand, since the PCB type LED package does not include a housing, it can be more
casily fabricated to have a thin structure than the lead frame type LED package.

[0006] However, there are many restrictions in thickness reduction of the PCB type LED
package. In other words, since the thickness of the PCB type LED package is determined by
thicknesses of the PCB and LED chips, and a loop height of a bonding wire even without
considering the encapsulation material, it is difficult to achieve an overall thickness reduction
and slimness of the PCB type LED package.

[0007] Further, the encapsulation material of the LED package, which covers the LED
chip, undergoes a yellowing phenomenon by energy generated from the LED chip emitting light.
Such a yellowing phenomenon is a main cause of decreased luminescence performance and
lifetime of the LED package. To overcome such problems, new LED packages have been
developed to have a heat sink structure. In detail, the lead frame type LED package further
includes a heat dissipation slug inserted into the housing by molding. Such a structure of the
lead frame type LED package requires addition of components and a complicated manufacturing
process, thereby decreasing economic feasibility. For the PCB type LED package, B-T resin on
which the LED chip is mounted has a low heat dissipation performance, and it is difficult to have

the heat sink structure.
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SUMMARY OF THE INVENTION

[0008] Therefore, an aspect of the present invention is to provide a slim LED package
that is configured to allow a transparent encapsulation material to directly support a lead frame
without a housing, that has a reduced overall thickness by reducing the thickness of a chip
mounting region of the lead frame, and that exhibits good heat dissipation performance.

[0009] In accordance with an aspect of the present invention, a slim LED package
includes: first and second lead frames separated from each other; a chip mounting recess formed
on one upper surface region of the first lead frame by reducing a thickness of the one upper
surface region below other upper surface regions of the first lead frame; an LED chip mounted
on a bottom surface of the chip mounting recess and connected with the second lead frame via a
bonding wire; and a transparent encapsulation material protecting the LED chip while supporting
the first and second lead frames. The LED chip may have a thickness lower than or equal to a
depth of the chip mounting recess.

[0010] The chip mounting recess may be formed by thickness-etching the one upper
surface region of the first lead frame. Herein, the term “thickness-etching” refers to etching
performed to reduce the thickness of a material, that is, the thickness of the one upper surface
region of the lead frame.

[0011] The slim LED package may further include a bonding recess formed on one upper
surface region of the second lead frame by reducing a thickness of the one upper surface region
of the second lead frame below other upper surface regions of the second lead frame, one end of
the bonding wire being bonded into the bonding recess. The bonding recess may be formed by
thickness-etching the one upper surface region of the second lead frame.

[0012] The slim LED package may further include openings or grooves formed on an
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upper or lower surface of the first or second lead frame to increase a bonding force between the
first and second lead frames and the encapsulation material. ~ Alternatively, the slim LED
package may further include scratches formed on an upper or lower surface of the first or second
lead frame to increase the bonding force between the first and second lead frames and the
encapsulation material. Further, the LED chip may have a lower height than the depth of the
chip mounting recess. The first and second lead frames may have opposite sides facing each
other and including linear or rounded slant parts facing each other in a slanted state. At least
one of the opposite sides may have a depressed part formed thereon to widen a separation
between the first lead frame and the second lead frame.

[0013] The slim LED package may further include a phosphor in the encapsulation
material. The slim LED package may further include an adjacent resin part formed in the chip
mounting recess inside the encapsulation material, and the phosphor may be disposed in the
adjacent resin part. Alternatively, the phosphor may be disposed in a resin constituting the
encapsulation material or may be coated on the LED chip by conformal coating.

[0014] The encapsulation material may be formed by transfer molding with a solid resin,
particularly, a solid EMC. Alternatively, the encapsulation material may be formed by injection
molding with a liquid resin.

[0015] According to one embodiment of the present invention, the LED package is
configured to mount an LED chip on a chip mounting recess, which is formed on a
predetermined region of a lead frame by reducing the thickness of the predetermined region,
such that the thickness of the LED chip partially overlaps the thickness of the lead frame,
whereby the LED package can be significantly reduced in overall thickness, achieving an

ultrathin slimness. Further, the lead frame on which the LED chip is mounted and the lead
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frame with which a bonding wire is connected have a significantly increased area exposed to the
bottom, so that the LED package has greatly improved thermal dissipation efficiency.
Additionally, a bonding recess is formed on the lead frame by reducing the thickness of a part of
the lead frame with which the bonding wire is connected, and is provided therein with a wire ball
to be connected with the bonding wire. As a result, a factor causing an increase in thickness of
the LED package can be eliminated, so that the LED package is further slimmed. Further,
according to one embodiment of the present invention, openings or grooves are formed on the
lead frames to increase a bonding force between the lead frames and an encapsulation material,
thereby preventing separation of an interfacial surface between the encapsulation material and
the lead frames. Moreover, an inside surface of the chip mounting recess serves to improve
luminescence efficiency, as compared to a conventional PCB type LED package that is

configured to reflect light emitted from the LED chip to an upper side.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above and other aspects, features and advantages of the present invention will
be more clearly understood from the following detailed description taken in conjunction with the
accompanying drawings, in which:

[0017] Fig. 1 is a plan view of a slim LED package according to one embodiment of the
present invention;

[0018] Fig. 2 is a cross-sectional view taken along line I - I of Fig. 1;

[0019] Figs. 3 to 5 are cross-sectional views of slim LED packages according to various
embodiments of the present invention;

[0020] Fig. 6 is a cross-sectional view of a slim LED package according to yet another
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embodiment of the present invention; and
[0021] Fig. 7 is a cross-sectional view taken along line II - II of Fig. 6; and
[0022] Figs. 8(a) and 8(b) are cross-sectional views of a slim LED package according to

an embodiment of the present invention.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

[0023] Exemplary embodiments of the present invention will be described in detail with
reference to the accompanying drawings. The embodiments are given by way of illustration for
complete understanding of the present invention by those skilled in the art. Hence, the present
invention is not limited to these embodiments and can be realized in various forms. Further, for
convenience of description, width, length, and thickness of components are not drawn to scale in
the drawings. Like components are indicated by like reference numerals throughout the
specification.

[0024] Fig. 1 is a plan view of a slim LED package 1 according to one embodiment of
the invention, and Fig. 2 is a cross-sectional view taken line I - I of Fig. 1.

[0025] Referring to Figs. 1 and 2, a slim LED package 1 of this embodiment includes
first and second lead frames 12, 14 separated from ecach other. The first lead frame 12 has an
LED chip 2 mounted thereon, and the second lead frame 14 is electrically connected with the
LED chip 2 via a bonding wire W. The bonding wire W is connected with the second lead
frame 14 via a wire ball or soldering ball (not shown).

[0026] The first and second lead frames 12, 14 are supported by a transparent
encapsulation material 20. The transparent encapsulation material 20 is formed to entirely

cover and protect the LED chip 2 and bonding wire W by molding. The encapsulation material
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20 may be formed by transfer molding with an epoxy molding compound that is a solid epoxy
resin.  For example, the transfer molding is performed by compressing epoxy molding
compound (EMC) powder at a proper pressure into a tablet-shape, followed by positioning and
molding the tablet-shaped EMC in a mold at high temperature and pressure conditions to form
the encapsulation material 20.

[0027] In this embodiment, the encapsulation material 20 is formed by transfer molding,
but the present invention is not limited thereto. Alternatively, the encapsulation material 20 can
be formed by injection molding, in which a liquid resin is injected into a mold. The
encapsulation material 20 may be formed of other kinds of transparent resins such as epoxy-
based or silicone-based resins, as well as the EMC.

[0028] The first lead frame 12 is formed with a chip mounting recess 121 on its upper
surface, and the chip mounting recess 121 has the LED chip 2 mounted on a bottom surface
thereof in a die-attachment manner. The chip mounting recess 121 is formed by reducing the
thickness of one upper surface region of the first lead frame 12 below other regions of the first
lead frame 12, instead of bending the lead frame to form a reflection cup as in the prior art.
Accordingly, the first lead frame 12 has a decreased thickness only in the region of the first lead
frame 12 where the LED chip 2 is mounted, whereby a mounting height of the LED chip 2 is
lowered to contribute to slimness of the LED package 1 through an overall thickness reduction of
the LED package 1. Further, an inside surface of the chip mounting groove 121 serves as a
reflector for reflecting light, thereby enhancing luminescence efficiency of the LED package 1.

[0029] The chip mounting recess 121 may be formed by thickness-etching, which is
performed for the purpose of reducing the thickness of the lead frame. At this time, etching can

be performed, with the upper surface of the first lead frame 12 except for the chip mounting
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region covered with a mask. Further, the chip mounting recess 121 may have a thickness of
about half of the thickness of the first lead frame 12. However, it should be noted that the
present invention is not limited thereto.

[0030] Further, the LED chip 2 may have a thickness less than or equal to the depth of
the chip mounting recess 121 to prevent the height of the LED chip 2 from affecting a thickness
increase of the LED package 1. In other words, it is desirable that the depth of the chip
mounting recess 121 be set greater than or equal to the height of the LED chip 2.

[0031] As clearly shown in Fig. 2, the first and second lead frames 12, 14 are
respectively formed on lower surfaces thereof with grooves 122, 142, which are filled with a
portion of the encapsulation material 20 during the molding process. As a result, the portion of
the encapsulation material 20 engages with the grooves 122, 142, and a contact arca between the
lead frames 12, 14 and the encapsulation material 20 increases, thereby increasing a bonding
force between the encapsulation material 20 and the lead frames 12, 14. The grooves 122, 142
are also formed by reducing the thickness of predetermined regions of the lower surfaces of the
first and second lead frames 12, 14, and preferably by thickness-ctching as described above.
Alternatively, instead of forming the openings or grooves, as shown in Fig. 8(a) and Fig. 8(b),
scratches 122" and 142' may be formed on the upper or lower surfaces of the first and second lead
frames 12, 14, respectively, to increase the bonding force between the lead frames 12, 14 and the
encapsulation material 20.

[0032] Referring again to Fig. 2, the encapsulation material 20 contains a phosphor 202
that is excited by light of a predetermined wavelength and emits light of a different wavelength.
The phosphor 202 contributes to generation of white light through wavelength conversion by

converting light emitted from the LED chip 2.  In this embodiment, the phosphor 202 is mixed
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with a resin prepared as a molding material and is disposed in the encapsulation material 20 by
the molding process using the molding material. For example, when forming the encapsulation
material 20 by transfer molding, a mixture of EMC and the phosphor 202 is prepared and used as
the material for the transfer molding.

[0033] Next, various other embodiments of the present invention will be described. In
description of the embodiments, a repetitious description will be omitted, and, the same or
similar elements will be denoted by the same reference numerals as those of the above
description.

[0034] In Fig. 3, a bonding recess 141 is shown, which is formed by reducing the
thickness of one upper surface region of a second lead frame 14 below the thickness of other
regions thereof. The bonding recess 141 can also be formed by the thickness-etching as in the
formation of the chip mounting recess 121 of the aforementioned embodiment. At this time,
one end of a bonding wire W is connected with the second lead frame 14 within the bonding
recess 141.

[0035] Although not shown in the drawings, a wire ball is located in the bonding recess
141 such that the one end of the bonding wire W is connected with the wire ball in the bonding
recess 141, thereby preventing a thickness increase of the LED package due to the height of the
wire ball. A size increase of the wire ball ensures that the bonding wire W can be more rigidly
secured to the second lead frame 14. Here, the formation of the bonding recess 141 enables
more freedom to increase the size of the wire ball.

[0036] Referring to Fig. 4, in another embodiment of the present invention, a resin 21
containing a phosphor 202 is restrictively provided in the chip mounting recess 121 to cover the

LED chip 2 in an adjacent distance. Herein, the resin 21 filling in the chip mounting recess 121
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will be defined as an “adjacent resin part.” The adjacent resin part 21 prevents the phosphor
202 from being scattered within the encapsulation material 20, and allows the phosphor 202 to be
located around the LED chip 2. This configuration can improve color conversion efficiency by
the phosphor 202, and can provide light consisting of uniformly mixed colors when viewed
outside the LED package 1.

[0037] Alternatively, the adjacent resin part 21 may not contain the phosphor 202. For
example, the encapsulation material such as epoxy is vulnerable to heat, and can cause thermal
deformation or a yellowing phenomenon around the LED chip 2. Here, when the adjacent resin
part 21 formed in the chip mounting recess 121 is made of a silicone resin, which is essentially
invulnerable to heat, it is possible to efficiently prevent deterioration in performance or lifetime
of the LED package 1 caused by the yellowing phenomenon. When using the silicone as a
material for the adjacent resin part 21 to prevent thermal deformation or the yellowing
phenomenon, the phosphor 202 can be included in the adjacent resin part 21 or omitted
therefrom without any influence on the effect of preventing thermal deformation or the
yellowing phenomenon.

[0038] Alternatively, the phosphor 202 can be coated on the surface of the LED chip 2
by, for example, conformal coating via electrophoresis. In this case, the LED package 1 has a
configuration as illustrated in Fig. 5.

[0039] Fig. 6 is a cross-sectional view of a slim LED package 1 according to yet another
embodiment of the present invention, and Fig. 7 is a cross-sectional view taken along line II - 11
of Fig. 6.

[0040] Referring to Figs. 6 and 7, instead of the grooves 122, 142 (see Fig. 2) of the

above embodiment, first and second lead frames 12, 14 of this embodiment are formed with

10
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openings 123, 143, which penetrate the first and second lead frames 12, 14 in the vertical
direction, to increase the bonding force between an encapsulation material 20 and the lead
frames 12, 14. The openings 123, 143 can be formed by pressing or by etching the lead frames
12, 14 in the thickness direction.

[0041] As clearly shown in Fig. 6, the first and second lead frames 12, 14 include first
and second slant parts 125, 145, which are formed on opposite sides of the lead frames 12, 14
facing each other in an inclined state.  That is, the first slant part 125 is formed on one side of
the first lead frame 12 facing the other side of the second lead frame 14 to be inclined towards
right and left sides of the first lead frame 12. Further, the second slant part 145 is formed on the
other side of the second lead frame 14 facing the one side of the first lead frame 12 to be inclined
towards right and left sides of the second lead frame 14. The first and second slant parts 125,
145 may have a linear or curved shape.

[0042] A portion of the encapsulation material 20 is interposed between the opposite
sides of the first and second lead frames 12, 14 facing each other, and a force is applied to the
interposed portion of the encapsulation material 20 and the opposite sides of the first and second
lead frames 12, 14. At this time, the slant parts 125, 145 disperse the force diagonally, thereby
preventing the encapsulation material 20 from being broken on the opposite sides of the lead
frames 12, 14. Furthermore, since the slant part 125 of the first lead frame 12 has a shape
surrounding the portion of the encapsulation material 20 adjacent thereto, it serves to more
rigidly hold the encapsulation material 20. It should be noted that the breakage of the
encapsulation material 20 between the opposite sides of the lead frames 12, 14 may cause
electric shorts or the like.

[0043] Additionally, a depressed part 126 is formed at the center of the one side of the

11
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first lead frame 12 facing the other side of the second lead frame 14 to increase a separation
between the first lead frame 12 and the second lead frame 14. The depressed part 126 is located
directly below a path of the bonding wire W which connects the first lead frame 12 with the
second lead frame 14. The depressed part 126 prevents the bonding wire W from being
erroneously brought into contact with the lead frames 12, 14, and an electric short of the bonding
wire W caused by the erroneous contact.

[0044] To fabricate the LED packages 1 as described above, a single metal sheet is
processed to have a pattern of first and second lead frames 12, 14, followed by molding an
encapsulation material 20 on the patterned metal sheet. Then, the lead frames 12, 14 are sawn
per each encapsulation material 20 supporting a pair of first and second lead frames 12, 14,
thereby providing a plurality of LED packages 1. At this time, a process of removing burrs
formed during sawing may be further included.

[0045] Although the present invention has been described with reference to the
embodiments and the accompanying drawings, the present invention is not limited to these
embodiments and the drawings. It should be understood that various modifications, additions
and substitutions can be made by a person having ordinary knowledge in the art without
departing from the scope and spirit of the invention, as defined only by the accompanying

claims.
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WHAT IS CLAIMED IS:

1. A light emitting diode (LED) package, comprising:

a first lead frame and a second lead frame separated from each other;

an LED chip disposed on the first lead frame and electrically connected with second lead
frame; and

a resin covering at least portions of surfaces of the first and second lead frames,

wherein at least one of the first and second lead frames comprises one or more bond

force-increasing components disposed on at least a portion of at least one side of the lead frame.

2. The LED package of claim 1, wherein the bond force-increasing components

are disposed on at least two sides of at least one of the first lead frame and the second lead frame.

3. The LED package of claim 2, wherein the bond force-increasing components

are disposed on two adjacent sides of each of the first lead frame and the second lead frame.

4. The LED package of claim 3, wherein the two adjacent sides of each of the
first lead frame and the second lead frame form a vertex, and the bond force-increasing
components disposed on the two adjacent sides of the first and second lead frames are separated
from each other around the vertex of each of the first lead frame and the second lead frame.

5. The LED package of claim 2, wherein the bond force-increasing component

comprises at least one hole.
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6. The LED package of claim 5, wherein the hole is filled with the resin to

increase the bonding force between the resin and the lead frames.

7. The LED package of claim 1, wherein the first and the second lead frames
comprise opposing sides facing each other, and the bond force-increasing component are

disposed on the opposing sides.

8. The LED package of claim 1, wherein the bond force-increasing components

are disposed on three sides of at least one of the first and second lead frames.

9. The LED package of claim 8, wherein the bond force-increasing components

are disposed on all sides of at least one of the first and second lead frames.

10. A light emitting diode (LED) package, comprising:

a first lead frame and a second lead frame spaced apart from each other and disposed
along a first direction;

an LED chip disposed on the first lead frame and electrically connected with second lead
frame; and

a resin covering at least a part of surfaces of the first and second lead frames,

wherein:

at least one of the first and second lead frames comprises one or more bond force-
increasing components disposed along at least two sides of at least one of the first lead frame and

the second lead frame, and
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the bond force-increasing components are disposed to be symmetric with respect to the

first direction.

11. The LED package of claim 10, wherein the bond force-increasing component

of at least one of the first lead frame and the second lead frame comprises at least one hole.

iz The LED package of claim 1, wherein the resin comprises a transparent
material.
13 The LED package of claim 1, wherein the bond force-increasing component

comprises at least one groove.

14. The LED package of claim 10, wherein the resin comprises g transparent

material,
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ABSTRACT
Disclosed herein is a slim LED package. The slim LED package includes first and
second lead frames separated from each other, a chip mounting recess formed on one upper
surface region of the first lead frame by reducing a thickness of the one upper surface region
below other upper surface regions of the first lead frame, an LED chip mounted on a bottom
surface of the chip mounting recess and connected with the second lead frame via a bonding wire,
and a transparent encapsulation material protecting the LED chip while supporting the first and

second lead frames.
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filed application
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X Authorization 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 (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property 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 EPO, 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.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified 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 concerning 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.

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
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Privacy Act Statement

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

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

1.

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

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.

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).

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 o p eration Treaty.

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)).

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.

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.

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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H.C. PARK & ASSOCIATES, PLC LT LR YR
000000073682693

1894 PRESTON WHITE DRIVE
RESTON, VA 20191

Date Mailed: 03/03/2015

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)
Eun Jung SEOQO, Ansan-si, KOREA, REPUBLIC OF;
Applicant(s)
Seoul Semiconductor Co., Ltd., Ansan-si, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 58027

Domestic Priority data as claimed by applicant
This application is a CON of 14/161,377 01/22/2014 PAT 8963196
which is a CON of 13/631,060 09/28/2012 PAT 8659050
which is a CON of 12/745,878 06/02/2010 PAT 8319248
which is a 371 of PCT/KR2008/006777 11/18/2008

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.)
REPUBLIC OF KOREA 10-2007-0124469 12/03/2007

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.

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: 02/27/2015
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/624,172

Projected Publication Date: 06/11/2015
Non-Publication Request: No

Early Publication Request: No
Title

SLIM LED PACKAGE
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
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).
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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
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Application/Control Number: 14/624,172 Page 2
Art Unit: 2897

DETAILED ACTION

Notice of Pre-AlA or AIA Status
The present application is being examined under the pre-AlA first to invent

provisions.

Claim Objections
Claims 1-14 are objected to because of the following informalities:
Throughout the claims the limitation “bond force-increasing components”, is
confusing. The claims and specification do not clearly disclose what is being bonded
(There is a bonding wire and bonding recess, etc. in the specification.).
Claim 4, lines 2 and 4, the limitation “vertex” is confusing. The claims and
specification do not clearly disclose what is a vertex.

Appropriate correction is required.

Claim Rejections - 35 USC § 102
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 —

(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.
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Art Unit: 2897

Claims 1-14 are rejected under pre-AlA 35 U.S.C. 102(b) as being
anticipated by US Patent Application Publication No. 2005/051149 of record to
Chia et al. (hereafter “Chia”).

Regarding claim 1, insofar as understood, Chia illustrates in at least figures 2-4
with associated text:

A light emitting diode (LED) package, comprising:

a first lead frame 215 and a second lead frame 220 separated from each other;

an LED chip 205 disposed on the first lead frame and electrically connected with
second lead frame; and

aresin 225 covering at least portions of surfaces of the first and second lead
frames,

wherein at least one of the first and second lead frames comprises one or more
bond force-increasing components 240, 245, 255, 260 disposed on at least a portion of
at least one side of the lead frame.

Regarding claim 2, Chia illustrates in figures 2-4 the bond force-increasing
components 240, 245, 250, 255, 260 are disposed on at least two sides of at least one
of the first lead frame 215 and the second lead frame 220.

Regarding claim 3, Chia illustrates in figures 2 and 3 the bond force-increasing
components 255, 260 are disposed on two adjacent sides of each of the first lead frame
215 and the second lead frame 220.

Regarding claim 4, a definition found in Oxford Dictionaries online

(http://www.oxforddictionaries.com/us/definition/american_english/vertex) defines vertex
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as a meeting point of two lines that form an angle. Chia illustrates in figures 2 and 3.
insofar as understood, the two adjacent sides of each of the first lead frame 215 and the
second lead frame 220 form a vertex (see below), and the bond force-increasing
components 255, 260 disposed on the two adjacent sides of the first and second lead
frames are separated from each other around the vertex of each of the first lead frame

and the second lead frame.

Figure 2

Regarding claims 5 and 11, Chia illustrates in figures 2-4 the bond force-
increasing component 240, 245, 250, 255, 260 comprises at least one hole. (The
anchoring recesses are grooves which are elongated holes.)

Regarding claim 6, Chia illustrates in figures 2-4 the hole 240, 245, 250, 255,
260 is filled with the resin 225 to increase the bonding force between the resin and the

lead frames 215, 220.
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Regarding claim 7, Chia illustrates in figures 2 and 3 the first and the second
lead frames 215, 220 comprise opposing sides facing each other, and the bond force-
increasing component 255, 260 are disposed on the opposing sides.

Regarding claim 8, Chia illustrates in figures 2-4 the bond force-increasing
components 240, 245, 250, 255, 260 are disposed on three sides of at least one of the
first and second lead frames 215, 220.

Regarding claim 9, Chia illustrates in figures 2-4 the bond force-increasing
components 240, 245, 250, 255, 260 are disposed on all sides of at least one of the first
and second lead frames 215, 220.

Regarding claim 10, Chia illustrates in figures 2-4 a first lead frame 215 and a
second lead frame 220 spaced apart from each other and disposed along a first
direction;

an LED chip 205 disposed on the first lead frame and electrically 210, 230
connected with second lead frame; and

aresin 225 covering at least a part of surfaces of the first and second lead
frames,

wherein:

at least one of the first and second lead frames comprises one or more bond
force- increasing components 240, 245, 250, 255, 260 disposed along at least two sides
of at least one of the first lead frame and the second lead frame, and

the bond force-increasing components are disposed to be symmetric with respect

to the first direction.
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Regarding claims 12 and 14, Chia discloses in paragraph [0024] the resin 125
comprises a transparent material. (Translucent is transparent to light.)
Regarding claim 13, Chia illustrates in figures 2-4 the bond force-increasing

component 240, 245, 250, 255, 260 comprises at least one groove.

Conclusion

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure: See the Information Disclosure Statement.

Any inquiry concerning this communication or earlier communications from an
examiner should be directed to Primary Examiner Allan Wilson by telephone number
571-272-1738, fax number 571-273-1738 or e-mail allan.wilson@uspto.gov (for non-
secure communication). Examiner Wilson can normally be reached 7:30-4:30 Monday-
Thursday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Fernando Toledo can be reached on 571-272-1867. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

EX1008, Page 83



Application/Control Number: 14/624,172 Page 7
Art Unit: 2897

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).

/Allan R. Wilson/
Primary Examiner, Art Unit 2897
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4 Notice of Allowance issued in U.S. Patent Application No. 12/745,878 dated August 1,2012. Parent |:|
5 Non-Final Office Action issued in U.S. Patent Application No. 13/631,060 dated July 2, 2013. FParent |:|
6 Notice of Allowance issued in U.S. Patent Application No. 13/631,060 dated October 18, 2013. Farent []
7 Non-Final Office Action issued in U.S. Patent Application No. 14/161,377 dated June 26, 2014. Parent |:|
8 Notice of Allowance issued in U.S. Patent Application No. 14/161,377 dated October 17, 2014. Parent |:|
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Art Unit

Examiner Name
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[] See attached certification statement.
[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /William L. Brooks/ Date (YYYY-MM-DD) 2014-02-17
Name/Print William L. Brooks Registration Number 34,129

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 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: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 02/17/2015 14624172 - GAlU: 2897
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 (6 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 record s.

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. §52a(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 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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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref iHits iSearch Query DBs Default iiPlurals jiTime
# Operator Stamp
L4 31 (("EUN JUNG") near2 (SEQ)).INV. US-PGPUB; #ADJ ON 2015/06/29
USPAT,; 08:05
USOCR
L5 4 4 and vertex US-PGPUB; {ADJ ON 2015/06/29
USPAT,; 08:06
USOCR
L6 1 "20050151149".pn. US-PGPUB; ADJ ON 2015/06/29
USPAT; 08:27
USOCR
$223 {131 (("EUN JUNG") near2 (SEQ)).INV. US-PGPUB; ADJ ON 2015/06/25
USPAT; 14:17
USOCR
S224 1425 ("20030107316" | "20040047151" | US-PGPUB; #ADJ ON 2015/06/25
"20040104391" | "20050151149" | USPAT 14:48
"20050280017" | "20060220047" |
"20060220048" | "20070262339" |
"20080023714" | "20080023721" |
"20080121921" | "20080296590" |
"20100163913" | "6494597" | "6603148"
| "7183588" | "7282785" | "7291866" |
"7301176" | "7592639" | "7682848" |
"7800304" | "8390022" | "8398892" |
"8471271").PN.
S225 i1 $223 and force$1lincreasing US-PGPUB; 1ADJ ON 2015/06/25
USPAT,; 15:00
USOCR;
FPRS;
EPO; JPG;
DERWENT;
IBM_TDB
$226 {1 $223 and bond US-PGPUB; ADJ ON 2015/06/25
USPAT; 15:01
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S227 {10 $223 and bonding US-PGPUB; ADJ ON 2015/06/25
USPAT; 15:14
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
$228 415 $223 and force US-PGPUB; #ADJ ON 2015/06/25
USPAT; 15:18
USOCR,;
FPRS;
EPO; JPO;
DERWENT;
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EAST Search History

|

{IBM_TDB

S229

23219

((257/98-100,E33.059,E33.061,E33.066)
or (438/26)).0CLS.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO

OR

OFF

2015/06/25

15:29

5230

560

229 and second adj2 lead frame

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25
15:29

S231

195

S230 and (LED or (light emitting diode))
same (thickness or height)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25
15:29

S232

8376

HO01L23/49537,49541,486,62.CPC.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25
15:47

5233

561

232 and second adj2 lead frame

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25
15:47

S234

71

&233 and (LED or (light emitting diode))

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25
15:47

5235

71

&233 and (LED or (light emitting diode))

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25
15:51

5236

99

8232 and lead frame same (slant$2 or
curv$d) not 8235

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25
15:51

S237

99

8232 and lead frame same (slant$2 or
curv$d) not 8235

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;

ADJ

ON

2015/06/25
15:54
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EAST Search History

|

{IBM_TDB

5238

190

8229 and lead frame same (slant$2 or
curv$3) not (8235 or S237)

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25

15:54

5239

8376

HO01L23/49537,49541,486,62.CPC.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25
15:56

S240

561

239 and second adj2 lead frame

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25
15:56

S241

71

240 and (LED or (light emitting diode))

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25
15:56

S242

28626

HO01L23/49537,49541.CPC. or
HO01L33/486,62.CPC.

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25
15:57

S243

1225

242 and second adj2 lead frame

US-PGPUB;
USPAT;
USOCR,;
FPRS;

EPO; JPC;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25
15:57

Sp44

612

243 and (LED or (light emitting diode))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25
15:57

S245

71

240 and (LED or (light emitting diode))

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
[BM_TDB

ADJ

ON

2015/06/25
15:57

S246

60

244 and lead frame same (slant$2 or
curv$3d) not 8245

US-PGPUB;
USPAT;
USOCR;
FPRS;

ADJ

ON

2015/06/25
15:57
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EAST Search History

EPO; JPC;
DERWENT;
[BM_TDB

S247 {74 $232 and lead frame same incline$1 not {US-PGPUB;{ADJ ON 2015/06/25

(S235 or S237) USPAT; 15:58
USOCR,;
FPRS;
EPO; JPC;
DERWENT;
[BM_TDB

$248 {7293 ij(HO1L33/54).cpc. US-PGPUB; §ADJ ON 2015/06/25

USPAT; 16:00
USOCR,;
FPRS;
EPO; JPC;
DERWENT;
[BM_TDB

$249 #119 248 and second adj2 lead frame not US-PGPUB; #ADJ ON 2015/06/25

3233 USPAT; 16:00
USOCR,;
FPRS;
EPO; JPC;
DERWENT;
[BM_TDB

S250 {104 $249 and (LED or (light emitting diode)) {{US-PGPUB;{ADJ ON 2015/06/25

USPAT; 16:01
USOCR,;
FPRS;
EPO; JPC;
DERWENT;
[BM_TDB

S251 {13 ("20020066905" | "20040000727" | US-PGPUB;ADJ ON 2015/06/25
"20040126913" | "20060043401" | USPAT; 16:26
"20060133044" | "20060220048" | USOCR
"20070047262" | "20070241362" |
"20070290220" | "20080012036" |
"20080128724" | "6335548" |
"7208772").PN.

S252 {11 ("20020066905" | "20040000727" | US-PGPUB;§ADJ ON 2015/06/25
"20040126913" | "20060043401" | USPAT; 16:29
"20060133044" | "20060220048" | USOCR
"20070047262" | "20070241362" |
"20070290220" | "20080128724" |
"6335548").PN.
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vertex: definition of vertex in Oxford dictionary (American English) (US) Page 6 of 13

Definition of vertex in English:

noun (plural vertices-td séz or vertexes)

1The highest point; the top or apex
Example sentences

* But what vertices of anxiety lie behind the gentle opposition of town and country, youth and age
when Janice arrives in Dulwich.

» Balancing on the vertex requires enormous training in concentration.

* The game begms at one particular vertex, corresponding to the starting position of the game.

ot FRERY \ am
* i ¢ LXa HoN

Synonyms

3 . N o
SANSY . NER OERI VY MY \‘ 7 ey TOYny
APPSR, DEAK, DInnact } 1, O \\\, LA, LMY

\". W SV S
1.1 Anatomy The crown of the head.
Example sentences

» This will protect the perineum and assist in extension of the head as the vertex passes the
symphysis.

* As the head clears the pubic symphysis, the vertex is pulled upward at an angle of 45 degrees to
the floor.

» She has been left with extensive scars and areas of alopecia on the vertex, occipital, and right
panetal regions of her head.

N \ \ QY favg
® L3O IO ©Xamnies

2 Geometry Each ang
Example sentences

. g N 3 .
v point of a palyvgan, polvhedroy, or other figure.

* Einstein observes that the Menelaus theorem is symmetric with respect to the vertices of the
triangle.

* Now add parallels beyond those in the same direction, through the vertices of the largest triangle.

* He also found another solution where the three bodies were at the vertices of an equilateral
tr1angle

§ i
® gL MOrg OXa

veloc
nie
HIEN

2.1 A meeting point of two lines that form an angle.
Example sentences

* Bond angles are calculated using the central atom as the vertex of the bond angle.
* An undirected edge connecting these two vertices indicates this relationship.

http://www.oxforddictionaries.com/us/definition/american_english/vertex EX1008, P6aé ]/%]()15



vertex: definition of vertex in Oxford dictionary (American English) (US) Page 7 of 13

* Two adjacent vertices must be of the same colour.

N
IVICYPES S aTNIniiag
IO OXAainiies

o
® L0

P
ol

2.2The point at which an axis meets a curve or surface.
Example sentences

* Each vertex unit can have one vector and one scalar operation in flight simultaneously.
* A graph is a mathematical structure consisting of vertices connected by edges.
* A coin may only be placed by dragging the cursor along an edge from one vertex to another.

o VRSN Y aQ
3 SRR UA LN

- ™
N AR A 3

SIAYY
GRS

Origin

Late Middle English: from {.atin, 'whirlpool, crown of a head, vertex', from vertere 'to turn'.

Words that rhyme with vertex

Jacques

Definition of vertex in:

Nttt oty B Werrled Thanitol A~
o British & World English dictionary

Share this entry

email cite discuss

What do you find interesting about this word or phrase?

:5 may be moderated or removed.
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National Security review (35 U.8.C. 181} and for review pursuant o the Atomic Energy Act (42 U.8.C. 218{c}
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8. A record from this system of records may be disclosed, as a routine use, o 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 racord
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
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referenced by either a published application, an application open to public inspections or an issued patent.
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enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of: Docket No.:  P3962USC1C1C1
Eun Jung SEO
Serial No.: 14/624,172 Group Art Unit: 2897

Confirmation No.: 1574

Filed: February 17, 2015 Examiner: WILSON, ALLAN R
For: SLIM LED PACKAGE
Mail Stop: Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
REPLY UNDER 37 C.F.R. § 1.111
Dear Commissioner:

In response to the Non-Final Office Action mailed July 9, 2015 (“Office Action”),
Applicant respectfully requests reconsideration of the Application in view of the following
Amendments and Remarks.

Amendments to the Claims begin on page 2.

Remarks begin on page 5.

No extensions of time are required at this time. If extensions of time are necessary to
prevent abandonment of this Application, then they are petitioned for under 37 C.F.R. §
1.136(a). No fees for net addition of claims are required at this time. Any fees required for

extensions of time or for the net addition of claims may be charged to Deposit Account No. 50-

3698.
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Application No.: 14/624,172
Reply dated October 8, 2015
Response to Office Action of July 9, 2015
AMENDMENTS TO THE CLAIMS

Please CANCEL claims 2 and 4 without prejudice or disclaimer.

Please AMEND claims 1, 3, 5, 7-11, and 13 as shown below.

This claim list replaces all prior claim lists in the Application.

1. (Currently Amended) A light emitting diode (LED) package, comprising:

a first lead frame and a second lead frame separated from each other;

an LED chip disposed on the first lead frame and electrically connected with second lead
frame; and

aresin covering at least portions of surfaces of the first and second lead frames,

wherein at least one of the first and second lead frames comprises one or more berd

force-increasing-resin-holding components disposed on-atleastaportion-of atleastone-sideof

theleadframe-along at least two sides of the at least one of the first and second lead frames

and are separated from each other at an area where the sides meet.

2. (Canceled)

3. (Currently Amended) The LED package of claim [[2]]1, wherein the bend-force-
inereasing-resin-holding components are disposed on two adjacent sides of each of the first
lead frame and the second lead frame.

4, (Canceled)

5. (Currently Amended) The LED package of claim [[2]]1, wherein the bend-force-
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Application No.: 14/624,172
Reply dated October 8, 2015
Response to Office Action of July 9, 2015

inereasing-resin-holding component comprises at least one hole.

6. (Original) The LED package of claim 5, wherein the hole is filled with the resin to

increase the bonding force between the resin and the lead frames.

7. (Currently Amended) The LED package of claim 1, wherein the first and the
second lead frames comprise opposing sides facing each other, and the bend-force-increasing

resin-holding component are disposed on the opposing sides.

8. (Currently Amended) The LED package of claim 1, wherein the bend-force-
inereasing-resin-holding components are disposed on three sides of at least one of the first and

second lead frames.

9. (Currently Amended) The LED package of claim 8, wherein the bend-foree-
inereasing-resin-holding components are disposed on all sides of at least one of the first and

second lead frames.

10. (Currently Amended) A light emitting diode (LED) package, comprising:

a first lead frame and a second lead frame spaced apart from each other and disposed
along a first direction;

an LED chip disposed on the first lead frame and electrically connected with second lead
frame; and

aresin covering at least a part of surfaces of the first and second lead frames,

wherein:

at least one of the first and second lead frames comprises ene-ormore-bond-force-
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Application No.: 14/624,172
Reply dated October 8, 2015
Response to Office Action of July 9, 2015

increasing-components-a circular hole disposed along atleastiwo-sides a side of at least one of

the first lead frame and the second lead frame, and

the bond-force-increasing-componentsare-hole is disposed to be symmetric with respect

to the first direction.

11. Currently Amended) The LED package of claim 10, wherein the bord-erce-

comprises-atleastone-hole is filled with the resin to increase the bonding force between the

resin and the lead frames.

i2. (Original) The LED packags of claim 1, whersin the resin comgrizes a

fransparett material,

13. (Currently Amended) The LED package of claim 1, wherein the bend-foree-

inereasing-resin-holding component comprises at least one groove.

14. (Original) The LED packags of claim 10, whersin the resin comprises &

fransparett material,
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Application No.: 14/624,172
Reply dated October 8, 2015
Response to Office Action of July 9, 2015
REMARKS

Claims 1, 3, 5, 7-11, and 13 have been amended, and claims 2 and 4 have been
canceled without prejudice or disclaimer. Accordingly, claims 1, 3, and 5-14 are currently
pending in the Application, of which claims 1 and 10 are independent.

Applicant respectfully submits that the above amendments do not add new matter to the
Application and are fully supported by the specification. Support for the amendment(s) and
added claims may be found at least in Figure 6, and in paragraphs [0041] and [0042] of the
specification.

In view of the above amendments and the following Remarks, Applicant respectfully
requests reconsideration and timely withdrawal of the pending objections and rejections for the

reasons discussed below.

Claim Objections

Claims 1-14 were objected to for allegedly containing confusing language pertaining to
use of “bond force-increasing components.”

Claim 4 was objected to for allegedly containing confusing language pertaining to the
use of “vertex.”

Claims 2 and 4 have been canceled without prejudice or disclaimer, and claims 1, 3, 5,
7-9, and 13 have been amended by changing “bond force-increasing” to “resin-holding”, as
supported in paragraph [0042] of the specification, which discloses features that “rigidly hold the
encapsulation material 20”.

Claims 1, 3, 5, 7-9, and 13 have been amended for clarification and not for the purpose
of avoiding prior art or narrowing the claimed subject matter. Thus, no change in claim scope is
intended, and Applicant does not intend to relinquish any subject matter by these amendments.

Applicant respectfully submits that claims 1, 3, 5, 7-9, and 13, as amended, overcome the
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Application No.: 14/624,172
Reply dated October 8, 2015
Response to Office Action of July 9, 2015

stated objection. Accordingly, Applicant respectfully requests withdrawal of the objection for

claims 1-14.

Rejections under 35 U.S.C. § 102

Claims 1-14 stand rejected under 35 U.S.C. § 102(b) as allegedly being anticipated by
U.S. Patent Application Publication No. 2005/0151149, applied for by Chia, et al. (“Chia”).
Applicant respectfully traverses this rejection for at least the following reasons.

In order for a rejection under 35 U.S.C. § 102(b) to be proper, a single reference must
disclose every claimed feature. To be patentable, a claim need only recite a single novel
feature that is not disclosed in the cited reference. Thus, the failure of a cited reference to
disclose one or more claimed features renders the 35 U.S.C. § 102(b) rejection improper.

Chia discloses various epoxy anchoring recesses 240, 245, 250, 255, and 260 disposed
on opposite sides of each of first and second lead frame segments 215, 220. Thus, Chia fails to
disclose at least the following feature recited in claim 1, as amended:

wherein at least one of the first and second lead frames comprises one or more

resin-holding components disposed along at least two sides of the at least one of the

first and second lead frames and are separated from each other at an area where the

sides meet. (Emphasis added)

This feature is supported in FIG. 6 and in paragraphs [0041] and [0042] of the
specification, and describes at least the arrangement of sides 125 and 145 shown in FIG. 6.

Although the Examiner has relied on the recesses of Chia to teach “grooves which are
elongated holes” (Office Action, page 4), Chia fails to disclose at least the following features
recited in claim 10, as amended:

at least one of the first and second lead frames comprises a circular hole
disposed along a side of at least one of the first lead frame and the second lead frame,
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Application No.: 14/624,172
Reply dated October 8, 2015
Response to Office Action of July 9, 2015

and
the hole is disposed to be symmetric with respect to the first direction. (Emphasis

added)

Accordingly, Applicant respectfully requests withdrawal of the 35 U.S.C. § 102(b)
rejection of claims 1 and 10. Claims 3, 5-9, and 11-14 depend from claims 1 and 10, and are
allowable at least for this reason. Since none of the alleged prior art of record discloses or
suggests all the features of the claimed subject matter, Applicant respectfully submits that

independent claims 1 and 10, and all the claims that depend therefrom, are allowable.

EX1008, Page 115



Application No.: 14/624,172
Reply dated October 8, 2015
Response to Office Action of July 9, 2015

CONCLUSION

A full and complete response has been made to the pending Office Action, and all of the
stated objections and grounds for rejection have been overcome or rendered moot.
Accordingly, all pending claims are allowable, and the Application is in condition for allowance.

The Examiner is invited to contact Applicant’s undersigned representative at the number
below if it would expedite prosecution. Prompt and favorable consideration of this Reply is

respectfully requested.

Respectfully submitted,
/William L. Brooks/

William L. Brooks
Reg. No. 34,129

Date: October 8, 2015

CUSTOMER NUMBER: 58027
H.C. Park & Associates, PLC
1894 Preston White Drive
Reston, VA 20191

Tel: 703-288-5105

Fax: 703-288-5139
HCP/WLB/ebs
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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).
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hitp/hwww usplo gov/patents/init_events/peh/indax.jsp or send an inquiry to PPHieaedback@uspio.qoy.
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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
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Application/Control Number: 14/624,172 Page 2
Art Unit: 2897

DETAILED ACTION

Notice of Pre-AlA or AIA Status
The present application is being examined under the pre-AlA first to invent

provisions.

Claim Objections

Claims 5 and 10 are objected to because of the following informalities:

Claim 5, line 2, “component comprises” should probably be - -components
comprise- -.

Claim 10, lines 2 and 3, state “a first lead frame and a second lead frame spaced
apart from each other and disposed along a first direction.” The last two lines state “the
hole is disposed to be symmetric with respect to the first direction,” which does not
agree with figure 6. The holes 123 and 143 are symmetric with respect to the direction
perpendicular to the first direction.

Appropriate correction is required.

Claim Rejections - 35 USC § 102
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 —

(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.
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Claims 1, 3, 5-9 and 12 are rejected under pre-AlA 35 U.S.C. 102(b) as being
anticipated by US Patent Application Publication No. 2005/051149 of record to
Chia et al. (hereafter “Chia”).

Regarding claim 1, Chia illustrates in at least figures 2-4 with associated text:

A light emitting diode (LED) package, comprising:

a first lead frame 215 and a second lead frame 220 separated from each other;

an LED chip 205 disposed on the first lead frame and electrically connected with
second lead frame; and

aresin 225 covering at least portions of surfaces of the first and second lead
frames,

wherein at least one of the first and second lead frames comprises one or more
resin-holding components 240, 245, 250, 255, 260 disposed along at least two sides
(sides where 255 and 260 are located) of the at least one of the first and second lead
frames and are separated from each other at an area where the sides meet.

Regarding claim 3, Chia illustrates in figures 2 and 3 resin-holding components
255, 260 are disposed on two adjacent sides of each of the first lead frame 215 and the
second lead frame 220.

Regarding claim 5, Chia illustrates in figures 2-4 the resin-holding component
240, 245, 250, 255, 260 comprises at least one hole. (The anchoring recesses are

grooves which are elongated holes.)
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Regarding claim 6, Chia illustrates in figures 2-4 the hole 240, 245, 250, 255,
260 is filled with the resin 225 to increase the bonding force between the resin and the
lead frames 215, 220.

Regarding claim 7, Chia illustrates in figures 2 and 3 the first and the second
lead frames 215, 220 comprise opposing sides facing each other, and the resin-holding
component 255, 260 are disposed on the opposing sides.

Regarding claim 8, Chia illustrates in figures 2-4 the resin-holding components
240, 245, 250, 255, 260 are disposed on three sides of at least one of the first and
second lead frames 215, 220.

Regarding claim 9, Chia illustrates in figures 2-4 the resin-holding components
240, 245, 250, 255, 260 are disposed on all sides of at least one of the first and second
lead frames 215, 220.

Regarding claim 12, Chia discloses in paragraph [0024] the resin 125

comprises a transparent material. (Translucent is transparent to light.)

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.

Claims 10, 11, 13 and 14 are rejected under pre-AlA 35 U.S.C. 103(a) as

being unpatentable over Chia as applied to claim 1 above, and further in view of
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US Patent Application Publication No. 2005/0280017 of record to Oshio et al.
(hereinafter “Oshio”).

Regarding claim 10, Chia is discussed above, it does not specifically show a
circular hole disposed along a side of at least one of the first lead frame and the second
lead frame. Oshio illustrates in figures 3-5A a circular hole 180 disposed along a side of
at least one of the first lead frame and the second lead frame. It would have been
obvious to one of ordinary skill in the art at the time the invention was made for Chia to
have a circular hole. The rationale for doing this is the use of known technique to
improve similar devices (method or product) in the same way.

Chia does not specifically show the hole is disposed to be symmetric with respect
to a direction. A change in size and shape is generally recognized as being within the
level of ordinary skill in the art. MPEP § 2144.04 IV.

Regarding claim 11, Oshio illustrates in figures 3-5A and paragraph [0078] the
hole 180 is filled with the resin 40 to increase the bonding force between the resin and
the lead frames.

Regarding claim 14, Chia discloses in paragraph [0024] the resin 125
comprises a transparent material. (Translucent is transparent to light.)

Regarding claim 13, Chia illustrates in figures 2-4 the bond force-increasing

component 240, 245, 250, 255, 260 comprises at least one groove.
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Response to Arguments
Applicant's arguments filed October 8, 2015 have been fully considered but they
are not persuasive.
The argument that “Chia discloses various epoxy anchoring recesses 240, 245,
250, 255, and 260 disposed on opposite sides of each of first and second lead frame
segments 215, 220. Thus, Chia fails to disclose at least the following feature recited in
claim 1, as amended: wherein at least one of the first and second lead frames

comprises one or more resin-holding components disposed along at least two sides of

the at least one of the first and second lead frames and are separated from each other

at an area where the sides meet. (Emphasis added)” is not persuasive. Chia illustrates

in figures 2 and 3 at least one of the first and second lead frames 215, 220 comprises
one or more resin-holding components 255, 260 disposed along at least two sides
(sides of 215 and 220 facing each other) of the at least one of the first and second lead
frames and are separated from each other (gap between 215 and 220) at an area
where the sides meet.

Applicant’s arguments with respect to claims 10, 11, 13 and 14 have been

considered but are moot in view of new grounds of rejection.

Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from an
examiner should be directed to Primary Examiner Allan Wilson by telephone number
571-272-1738, fax number 571-273-1738 or email allan.wilson@uspto.gov (for non-
secure communication). Examiner Wilson can normally be reached 7:30-4:30 Monday-
Thursday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Fernando Toledo can be reached on 571-272-1867. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

EX1008, Page 127



Application/Control Number: 14/624,172 Page 8
Art Unit: 2897

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).

/Allan R. Wilson/
Primary Examiner, Art Unit 2897
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RESPONSE UNDER 37 CFR 1.116
EXPEDITED PROCEDURE
GROUP ART UNIT 2897
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: Docket No.: P3962USC1C1C1
Eun Jung SEO
Serial No.: 14/624,172 Group Art Unit: 2897
Confirmation No.: 1574

Filed: February 17, 2015 Examiner: WILSON, ALLAN R

For. SLIM LED PACKAGE
Mail Stop: AF
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
REPLY UNDER 37 C.F.R. § 1.116
Dear Commissioner:

In response to the Final Office Action mailed November 5, 2015 (“Office Action”),
Applicant respectfully requests reconsideration of the application in view of the following
Amendments and Remarks.

Amendments to the Claims begin on page 2.

Remarks begin on page 4.

No extensions of time are required at this time. If extensions of time are necessary to
prevent abandonment of this application, then they are petitioned for under 37 C.F.R. §
1.136(a). No fees for net addition of claims are required at this time. Any fees required for

extensions of time or for the net addition of claims may be charged to Deposit Account No. 50-

3698.
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AMENDMENTS TO THE CLAIMS

Please CANCEL claims 10-14 without prejudice or disclaimer.

Please AMEND claims 1 and 5 as shown below.

This claim list replaces all prior claim lists in the application.

1. (Currently Amended) A light emitting diode (LED) package, comprising:

a first lead frame and a second lead frame separated from each other;

an LED chip disposed on the first lead frame and electrically connected with second lead
frame; and

a resin covering at least portions of surfaces of the first and second lead frames,

wherein at least one of the first and second lead frames comprises enre-ermore-resin-
holding components disposed along atleasttwo adjacent sides of the-atleast-one of the first

and second lead frames, and-are the resin-holding components being separated from each

other at anarea-where-the-sidesmeet corners of the adjacent sides.

2. (Canceled)
3. (Previously Presented) The LED package of claim 1, wherein the resin-holding
components are disposed on two adjacent sides of each of the first lead frame and the second

lead frame.

4. (Canceled)
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5. (Currently Amended) The LED package of claim 1, wherein the resin-holding

components comprises comprise at least one hole.

6. (Original) The LED package of claim 5, wherein the hole is filled with the resin to

increase the bonding force between the resin and the lead frames.

7. (Previously Presented) The LED package of claim 1, wherein the first and the

second lead frames comprise opposing sides facing each other, and the resin-holding

component are disposed on the opposing sides.

8. (Previously Presented) The LED package of claim 1, wherein the resin-holding

components are disposed on three sides of at least one of the first and second lead frames.

9. (Previously Presented) The LED package of claim 8, wherein the resin-holding

components are disposed on all sides of at least one of the first and second lead frames.

10-14. (Cancelled)
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REMARKS

Claims 1 and 5 have been amended, and claims 10-14 have been canceled without
prejudice or disclaimer. Accordingly, claims 1, 3, and 5-9 are currently pending in the
application, of which claim 1 is independent.

Applicant respectfully submits that the above amendments do not add new matter to the
application and are fully supported by the specification. Support for the amendments may be
found at least in Figures 1 and 6.

Entry of the Amendment is proper under 37 C.F.R. §1.116 because it (a) places the
application in prima facie condition for allowance for the reasons discussed herein; (b) does not
raise new issues requiring further search and/or consideration because similar subject matter
was previously considered by the Examiner; (c) places the application in better form for appeal,
should an appeal be necessary; and (d) responds to formal matters set forth by the Examiner.
For at least these reasons, entry of the present Amendment is respectfully requested.
Accordingly, Applicant requests reconsideration and timely withdrawal of the pending rejections

for the reasons discussed below.

Request for Consideration under the After Final Consideration Program (AFCP) 2.0
Applicants respectfully request consideration of this Application under the AFCP 2.0
program. An AFCP 2.0 Request form (PTO/SB/434) is attached herewith.
The claims have been amended herein, and the amendments to the claims do not
broaden the scope of the independent claims in any aspect. Furthermore, Applicants are willing

and available to participate in any interview requested by the Examiner. The Examiner is
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requested to contact Applicants’ Representative at the contact information listed at the end of

the present Reply if it would expedite prosecution in any manner.

Claim Objection

Claims 5 and 10 were objected to for informalities.

Claim 5 has been amended for correction and not for the purpose of avoiding prior art or
narrowing the claimed invention. Thus, no change in claim scope is intended, and Applicant
does not intend to relinquish any subject matter by these amendments. Applicant respectfully
submits that claim 5, as amended, overcomes the stated objection. Accordingly, Applicant

respectfully requests withdrawal of the objection for claim 5.

Rejections under 35 U.S.C. § 102

Claims 1, 3, 5-9 and 12 stand rejected under 35 U.S.C. § 102(b) as being allegedly
anticipated by U.S. Patent Application Publication No. 2005/0151149 applied for by Chia, et al.
(“Chia”). Applicant respectfully traverses this rejection for at least the following reasons.

In order for a rejection under 35 U.S.C. § 102(b) to be proper, a single reference must
disclose every claimed feature. To be patentable, a claim need only recite a single novel
feature that is not disclosed in the cited reference. Thus, the failure of a cited reference to
disclose one or more claimed features renders the 35 U.S.C. § 102(b) rejection improper.

On page 6 of the Office Action, the Examiner relies on sides of lead frames 215 and 220
that face each other in Chia other to teach the claimed “at least two sides of the at least one of
the first and second lead frames.” The Examiner has apparently misunderstood the claim

language because “the at least two sides” clearly belong entirely to one of either of the first
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and second lead frames, but not both. Accordingly, claim 1 has been amended to clarify this
feature, which is not disclosed in Chia.
Accordingly, Applicant respectfully requests withdrawal of the 35 U.S.C. § 102(b)
rejection of claim 1. Claims 3 and 5-9 depend from claim 1 and are allowable at least for this
reason. Since none of the other prior art of record discloses or suggests all the features of the

claimed invention, Applicant submits that independent claim 1, and all the claims that depend

therefrom, are allowable.

Rejections under 35 U.S.C. § 103

Claims 10, 11, 13, and 14 stand rejected under 35 U.S.C. § 103(a) as being allegedly
unpatentable over Chia in view of U.S. Patent Application Publication No. 2005/0280017,
applied for by Oshio, et al. (“Oshio”). This rejection is moot in view of the cancellation of claims
10, 11, 13, and 14.

Accordingly, Applicant respectfully requests withdrawal of the 35 U.S.C. § 103(a)

rejection of claims 10, 11, 13, and 14.
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CONCLUSION

A full and complete response has been made to the pending Office Action, and all of the
stated objections and grounds for rejection have been overcome or rendered moot.
Accordingly, all pending claims are allowable, and the application is in condition for allowance.

The Examiner is invited to contact Applicant’s undersigned representative at the number
below if it would expedite prosecution. Prompt and favorable consideration of this Reply is

respectfully requested.

Respectfully submitted,
/William L. Brooks/

William L. Brooks
Reg. No. 34,129

Date: December 28, 2015

CUSTOMER NUMBER: 58027
H.C. Park & Associates, PLC
1894 Preston White Drive
Reston, VA 20191

Tel: 703-288-5105

Fax: 703-288-5139
HCP/WLB/Art
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Doc Code: A.NE.AFCP
Document Description: After Final Consideration Pilot Program Request

PTO/SB/434 (05-13)

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0

Practitioner Docket No.: Application No.: Filing Date:
P3962USC1C1C1 14/624,172 2015-02-17
First Named Inventor: Title:

Eun Jung SEO SLIM LED PACKAGE

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116.

1. The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under
35 U.S.C. 111(a) [a continuing application (e.g., a continuation or divisional application) is filed under 35 U.S.C. 111(a) and is
eligible under (i)], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371(c).

2. The above-identified application contains an outstanding final rejection.

3. Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in
any aspect.

4, This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in

response to the outstanding final rejection.
Applicant is willing and available to participate in any interview requested by the examiner concerning the present response.
6. This certification and request is being filed electronically using the Office’s electronic filing system (EFS-Web).

7. Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request
consideration under AFCP 2.0.]

8. By filing this certification and request, applicant acknowledges the following:

e  Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0.
e The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met
(see items 1 to 7 above). For compliant submissions:

o  The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration
(i) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner
will process the submission consistent with current practice concerning responses after final rejection under
37 CFR 1.116, e.g., by mailing an advisory action.

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if
the examiner determines that additional search and/or consideration is required and could be completed within
the allotted time, then the examiner will consider whether the amendment places the application in condition for
allowance (after completing the additional search and/or consideration, if required). If the examiner determines
that the amendment does not place the application in condition for allowance, then the examiner will contact the
applicant and request an interview.

= Theinterview will be conducted by the examiner, and if the examiner does not have negotiation
authority, a primary examiner and/or supervisory patent examiner will also participate.

. If the applicant declines the interview, or if the interview cannot be scheduled within ten {10) calendar
days from the date that the examiner first contacts the applicant, then the examiner will proceed
consistent with current practice concerning responses after final rejection under 37 CFR 1.116.

Signature Date

/William L. Brooks/ 2015-12-28

Name Practitioner
(Print/Typed)\MIIiam L Brooks Registration No. 34129

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple
forms if more than one signature is required, see below*.

* Total of 1 forms are submitted.
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Privacy Act Statement

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

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

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

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

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

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

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

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

7. 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. 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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Electronic Acknowledgement Receipt

EFS ID: 24460967
Application Number: 14624172
International Application Number:
Confirmation Number: 1574

Title of Invention:

SLIM LED PACKAGE

First Named Inventor/Applicant Name:

EunJung SEO

Customer Number:

58027

Filer:

Hae-Chan Park/william brooks

Filer Authorized By:

Hae-Chan Park

Attorney Docket Number: P3962USC1C1C1
Receipt Date: 28-DEC-2015
Filing Date: 17-FEB-2015
Time Stamp: 16:44:55

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
111144
1 P3962USC111-ReplytoFOA.pdf yes 7

deSfe

61db0459fd198394b303ecedf3873ef785¢
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Multipart Description/PDF files in .zip description
Document Description Start End
Response After Final Action 1 1
Claims 2 3
Applicant Arguments/Remarks Made in an Amendment 4 7
Warnings:
Information:
After Final Consideration P 1727084
2 errinalt-onsigeration Frogram P3962USC111-AFCP.pdf no 2
Request
397d49e9e20e49c3422c8265e74f87cc3809
beSd
Warnings:
Information:
Total Files Size (in bytes): 1838228

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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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

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

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

PATENT APPLICATION FEE DETERMINATION RECORD | Apication or Docket Number | Filing Date
Substitute for Form PTO-875 14/624,172 02/17/2015 | [ To be Mailed
eNnTiTY: [XLArRceE [ smaLL [] Micro
APPLICATION AS FILED — PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 GFR 1.16(a), (b), or ()
D SEARCH FEE N/A N/A N/A
(37 GFR 1.16(K), (i), or (m))
L
EXAMINATION FEE
(37 CFR 1.16(0), (), or (q)) N/A N/A N/A
TOTAL CLAIMS ) .
(87 CFR 1.16() minus 20 = X3 =
INDEPENDENT CLAIMS ) .
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
] of paper, the application size fee due is $310 ($155
ASF;PCL;%?-TSN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
|:| MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
p—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
= 12/28/2015 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
s ;I'?;?I (37 CFR «7 Minus | = 20 -0 x $80 = 0
A .
z [ e -1 mincs | -3 -0 x 5420 - 0
= D Application Size Fee (37 CFR 1.16(s))
< p—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
= AMENDMENT PAID FOR
E I?;?I (37 CFR . Minus o _ X s _
Independent . i ox
= B Minus - s -
E I:l Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. JAMANDA FORD/
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/624,172 02/17/2015 Eun Jung SEO P3962USCICIC1 1574
58027 7590 01/15/2016
EXAMINER

H.C. PARK & ASSOCIATES, PLC | |
1894 PRESTON WHITE DRIVE WILSON, ALLAN R
RESTON, VA 20191

| ART UNIT | PAPER NUMBER |

2897
| NOTIFICATION DATE | DELIVERY MODE |
01/15/2016 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):
PATENT@PARK-LAW.COM
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Application/Control Number: 14/624,172 Page 2
Art Unit: 2897

DETAILED ACTION

Notice of Pre-AIA or AIA Status
The present application is being examined under the pre-AlA first to invent

provisions.

Response to Arguments
Applicant’s arguments, see pages 5 and 6 of Remarks, filed December 28, 2015,
with respect to claim 1 have been fully considered and appear persuasive. The
argument that “the claim has been amended to show ‘the at least two sides’ clearly
belong entirely to one of either of the first and second lead frames, but not both”
appears to overcome the prior art. However, the amendment has not been entered

since the new issues it raises will require further consideration and search.

Applicant's request for entry into AFCP 2.0 is acknowledged, but is denied
because the response cannot be reviewed and a search conducted in the limited
amount of time authorized for this pilot program. Therefore, the response is being

reviewed under pre-pilot practice.
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Application/Control Number: 14/624,172 Page 3
Art Unit: 2897

Conclusion

Any inquiry concerning this communication or earlier communications from an
examiner should be directed to Primary Examiner Allan Wilson by telephone number
571-272-1738, fax number 571-273-1738 or email allan.wilson@uspto.gov (for non-
secure communication). Examiner Wilson can normally be reached 7:30-4:30 Monday-
Thursday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Fernando Toledo can be reached on 571-272-1867. 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).

/Allan R. Wilson/
Primary Examiner, Art Unit 2897
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Application No. Applicant(s)
Advisory Action 14/624,172 SEO, EUN JUNG
Before the Filing of an Appeal Brief | Examiner Art Unit AIA (First Inventor to File) Status
ALLAN R. WILSON 2897 No

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

THE REPLY FILED 28 December 2015 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. 4 The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) O The period for reply expires months from the mailing date of the final rejection.
b) & The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) |:| A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANT’S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL

2. [[J The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. & The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) X They raise new issues that would require further consideration and/or search (see NOTE below);

b) O They raise the issue of new matter (see NOTE below);

c) O They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or

d) |:| They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See attached. (See 37 CFR 1.116 and 41.33(a)).

4. [] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).

5. |:| Applicant’s reply has overcome the following rejection(s):

6. ] Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).

7. |:| For purposes of appeal, the proposed amendment(s): (a) (] will not be entered, or (b) [] will be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE

8.]A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

9. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because
applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier
presented. See 37 CFR 1.116(e).

10. [J The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered
because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good
and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [J The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

12. [J The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

13. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
14. [] Other: .

STATUS OF CLAIMS

15. The status of the claim(s) is (or will be) as follows:

Claim(s) allowed:

Claim(s) objected to: .

Claim(s) rejected: 1,3 and 5-14.
Claim(s) withdrawn from consideration:

/ALLAN R WILSON/
Primary Examiner, Art Unit 2897

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20160104
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Receipt date: 12/28/2015
RESPONSE UNDER 37 CFR 1.116

EXPEDITED PROCEDURE
GROUP ART UNIT 2897
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of: Docket No.: P3962USC1C1C1
Eun Jung SEO
Serial No.: 14/624,172 Group Art Unit: 2897
Confirmation No.: 1574

Filed: February 17, 2015 Examiner: WILSON, ALLAN R

For. SLIM LED PACKAGE
Mail Stop: AF
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
REPLY UNDER 37 C.F.R. § 1.116
Dear Commissioner:

In response to the Final Office Action mailed November 5, 2015 (“Office Action”),
Applicant respectfully requests reconsideration of the application in view of the following
Amendments and Remarks.

Amendments to the Claims begin on page 2.

Remarks begin on page 4.

No extensions of time are required at this time. If extensions of time are necessary to
prevent abandonment of this application, then they are petitioned for under 37 C.F.R. §
1.136(a). No fees for net addition of claims are required at this time. Any fees required for

extensions of time or for the net addition of claims may be charged to Deposit Account No. 50-

3698.

DO NOTENTER: /AW/
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Doc code: RCEX PTO/SB/30EFS (07-09)

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application 14/624,172 Filing 2015-02-17 I:_)ocket _Number P3962USCI1C1CH A”. 2897
Number Date (if applicable) Unit

First Named Eun Jung SEO Examiner WILSON, ALLAN R

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

x| Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

[ ] Enclosed

[ ] Amendment/Reply
[ ] Information Disclosure Statement (IDS)

[ ] Affidavit(s)/ Declaration(s)

[ ] Other

MISCELLANEOUS

] Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

[ ] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No  50-3698

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature
[] Applicant Signature
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Doc code: RCEX

Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

/William L. Brooks/

Date (YYYY-MM-DD)

2016-01-25

Name

William L. Brooks

Registration Number

34,129

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,

P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

EFS - Web 2.1.15

EX1008, Page 152



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. 5652a). 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.

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.

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.

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).

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.

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)).

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.

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.

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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Title of Invention:
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Eun Jung SEO

Filer: Hae-Chan Park/Sheryll Jenkins
Attorney Docket Number: P3962USC1C1C1
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
s . 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:
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Miscellaneous:
Request for Continued Examination 1801 1 1200 1200
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Electronic Acknowledgement Receipt

EFS ID: 24709038
Application Number: 14624172
International Application Number:
Confirmation Number: 1574
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SLIM LED PACKAGE

First Named Inventor/Applicant Name:

EunJung SEO

Customer Number:

58027

Filer:

Hae-Chan Park/william brooks

Filer Authorized By:

Hae-Chan Park

Attorney Docket Number: P3962USC1C1C1
Receipt Date: 25-JAN-2016
Filing Date: 17-FEB-2015
Time Stamp: 16:24:00

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
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RAM confirmation Number 6593

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

EX1008, Page 156



File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
R t for Continued Examinati 1111338
1 equestior O'ER'EE)E xamination P3962USC1C1C1-RCE.pdf no 3
c2cdB824e408aaa7761f71a249f8209a8c0b7|
Te3c
Warnings:
This is not a USPTO supplied RCE SB30 form.
Information:
30540
2 Fee Worksheet (SB06) fee-info.pdf no 2
40f1e61d1a9fd4d26f6646172acb519fa54e|
ecf0
Warnings:
Information:
Total Files Size (in bytes): 1141878

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

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

PATENT APPLICATION FEE DETERMINATION RECORD | Apication or Docket Number | Filing Date
Substitute for Form PTO-875 14/624,172 02/17/2015 | [ To be Mailed
eNnTiTY: [XLArRceE [ smaLL [] Micro
APPLICATION AS FILED — PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 GFR 1.16(a), (b), or ()
D SEARCH FEE N/A N/A N/A
(37 GFR 1.16(K), (i), or (m))
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EXAMINATION FEE
(37 CFR 1.16(0), (), or (q)) N/A N/A N/A
TOTAL CLAIMS ) .
(87 CFR 1.16() minus 20 = X3 =
INDEPENDENT CLAIMS ) .
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If the specification and drawings exceed 100 sheets
] of paper, the application size fee due is $310 ($155
ASF;PCL;%?-TSN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
|:| MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
p—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
= 01/25/2016 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
s ;I'?;?I (37 CFR «7 Minus | = 20 -0 x $80 = 0
A .
z [ e -1 mincs | -3 -0 x 5420 - 0
= D Application Size Fee (37 CFR 1.16(s))
< p—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
= AMENDMENT PAID FOR
E I?;?I (37 CFR . Minus o _ X s _
Independent . i ox
= B Minus - s -
E I:l Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. SLIE
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. /NONDA GALE/
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Application Number 14624172
Filing Date 2015-02-17
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STATEMENT BY APPLICANT

First Named Inventor | Eun Jung SEO

L Art Unit 2887

{ Not for submission under 37 CFR 1.89)

Examiner Name WILSON, ALLANR

Attorney Docket Number P3982USC1C1C
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Application Number 14824172
Filing Date 2015-02-17

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99}

First Named Inventor | Eun Jung SEOQ
Art Unit 2887
Examiner Name WILSON, ALLANR

Attorney Docket Number P3862USC1C1CY

1 Final Office Action dated Feabruary 4, 2016, issued in U.S. Patent Application No. 14/816,532. ﬂ

If vou wish to add additional non-patent literature document cifation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608, Draw ling through a
citation if not in conformance and not considered. Include copy of this form with next communication {o applicant.

1 See Kind Codes of USPTO Patent Documents at wenw UERTO GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard S7.3). ° For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
+ Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.18 if possible. 5 Applican is to place a check mark here if
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Application Number 14824172

Filing Date 2015-02-17

INFORMATION DISCLOSURE

First Named Inventor | Eun Jung SEOQ

STATEMENT BY APPLICANT

. Art Unit 2897
{ Not for submission under 37 CFR 1.99}

Examiner Name WILSON, ALLANR

Attorney Docket Number P3862USC1C1CY

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{(s):

_ That each item of information contained in the information disclosure statement was first cited in any communication
[ from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure siatement. See 37 CFR 1.97{e)(1).

OR

That no item of information contained in the information disclosure statement was ciled in a communication from a
foreign patent office in a counterpart foreign application, and, 1o the knowledge of the person signing the certification
after making reasonable inguiry, no item of information contained in the information disclosure statement was Known to

[ 1 any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.87(e)}(2).

[ 1 Ses attached certification statement.
[ 1 The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Milliam L. Brooks/ Date (YYYY-MM-DD) 2018-D2-05

Name/Print William L. Brocks Reqistration Number 34,129

This collection of information is required by 37 CFR 1.97 and 1.98. The information is reguired o oblain 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.8.C. 122 and 37 CFR
1.14. This collection is estimated 1o take 1 hour {o 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 {o complete this form and/or suggestions for reducing this burden, should be sent o 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,
W& 223131450,
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-579) requires that you be given certain information in connection with your submission of the
attached form related {o a patent application or patent. Accordingly, pursuant {o the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.8.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 {o
process and/or examine your submission related 1o 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
resull 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 foliowing routine uses:

1.

The information on this form will be treated confidentiaily to the exdent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.8.C. 552a). Records from this system of records may be disclosed {o the
Department of Justice to determineg whether the Fresdom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 10 a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routing use, to a Member of Congress submitting a
reguest involving an individual, to whom the record pertains, when the individual has requestied assistance from the
Member with respect io the subject matier of the record.

A record in this system of records may be disclosed, as a routing use, to a contractor of the Agency having need for
the information in order o perform a contract. Recipients of information shall be required {o comply with the
reguirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a{(m).

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

A record in this system of records may be disclosed, as a routing 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)).

A record from this system of records may be disclosed, as a routine use, {o the Administrator, General Services, or
his/her designee, during an inspection of receords conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U1.3.C. 2904 and
2808, 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 o make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, {o the public afier either publication of
the application pursuant to 35 U.8.C. 122(b) orissuance 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, 1o the public if the record was filed in
an application which became abandoned or in which the proceedings were terminaied and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {0 a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of taw or regulation.
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Receipt Date: 05-FEB-2016
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Time Stamp: 16:09:26
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Payment information:
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This is not an USPTO supplied IDS fillable form

9717170
. NPL_Final_Office_Action_from
2 Non Patent Literature _P3962US1111pdf no 12
2efe9d17cb6169e389ch083b4910c3f36b4
1a048

Warnings:

Information:

Total Files Size (in bytes): 9788958

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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Application No. Applicant(s)
14/624,172 SEO, EUN JUNG

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
ALLAN R. WILSON 2897 ,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
)X Responsive to communication(s) filed on February 5, 2016.
[] 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*
5K Claim(s) 1.3 and 5-9 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) 1.3.7 and 8 is/are rejected.

)
8)X] Claim(s) 5,6 and 9 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/index.jsp or send an inquiry to PPHfesdback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] 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)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[JSome** c)[] None of the:
1.[] 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 2/5/16.

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20160210A
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Application/Control Number: 14/624,172 Page 2
Art Unit: 2897

DETAILED ACTION

Notice of Pre-AIA or AIA Status
The present application is being examined under the pre-AlA first to invent

provisions.

Claim Objections
Claim 7 is objected to because of the following informalities: Claim 7, line 3,

‘component” should be - -components- -. Appropriate correction is required.

Claim Rejections - 35 USC § 102
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 —

(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.

(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.

Claims 1 and 8 are rejected under pre-AlA 35 U.S.C. 102(b) as being
anticipated by US Patent Application Publication No. 2005/051149 of record to

Chia et al. (hereafter “Chia”).
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Application/Control Number: 14/624,172 Page 3
Art Unit: 2897

Regarding claim 1, Chia illustrates in at least figures 2-4 with associated text:

A light emitting diode (LED) package, comprising:

a first lead frame 215 and a second lead frame 220 separated from each other;

an LED chip 205 disposed on the first lead frame and electrically connected with
second lead frame; and

aresin 225 covering at least portions of surfaces of the first and second lead
frames,

wherein at least one of the first and second lead frames comprises one or more
resin-holding components 265, 270 disposed along adjacent sides of one of the first and
second lead frames (first lead frame), the resin-holding components being separated
from each other at corners of the adjacent sides.

Regarding claim 8, Chia illustrates in figure 3 the resin-holding components
265, 270 are disposed on three sides (side facing 220, side at top left and side bottom

right) of at least one of the first and second lead frames (first lead frame).

Claims 1, 3 and 7 are rejected under pre-AlA 35 U.S.C. 102(e) as being
anticipated by US Patent Application Publication No. 2015/0091040 to
Kobayakawa.

Regarding claim 1, Kobayakawa illustrates in at least figures 1-5 with
associated text:

A light emitting diode (LED) package, comprising:
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a first lead frame 1 (on right) and a second lead frame 1 (on left) separated from
each other;

an LED chip 2 disposed on the first lead frame and electrically connected with
second lead frame; and

aresin 4 covering at least portions of surfaces of the first and second lead
frames,

wherein at least one of the first and second lead frames comprises one or more
resin-holding components 12 disposed along adjacent sides of one of the first and
second lead frames (first lead frame), the resin-holding components being separated
from each other at corners of the adjacent sides.

Regarding claim 3, Kobayakawa illustrates in figures 1 and 2 resin-holding
components 12 are disposed on two adjacent sides of each of the first lead frame 1 (on
right) and the second lead frame 1 (on left).

Regarding claim 7, Kobayakawa illustrates in figures 1 and 2 the first and the
second lead frames 1 (on left) comprise opposing sides facing each other, and the

resin-holding components 12 are disposed on the opposing sides.

Allowable Subject Matter
Claims 5, 6 and 9 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.
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Response to Arguments
Applicant’s arguments with respect to claim 1, 3 and 6-8 have been considered

but are moot in view of new grounds of rejection.

Conclusion

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure: See the Information Disclosure Statement.

Any inquiry concerning this communication or earlier communications from an
examiner should be directed to Primary Examiner Allan Wilson by telephone number
571-272-1738, fax number 571-273-1738 or e-mail allan.wilson@uspto.gov (for non-
secure communication). Examiner Wilson can normally be reached 7:30-4:30 Monday-
Thursday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Fernando Toledo can be reached on 571-272-1867. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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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).

/Allan R. Wilson/
Primary Examiner, Art Unit 2897
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of: Docket No.: P3962USC1C1C1
Eun Jung SEO
Serial No.: 14/624,172 Group Art Unit: 2897
Confirmation No.: 1574

Filed: February 17, 2015 Examiner: WILSON, ALLAN R

For: SLIM LED PACKAGE
Mail Stop: Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REPLY UNDER 37 C.F.R. § 1.111

Dear Commissioner:

In response to the Non-Final Office Action mailed February 22, 2016 (“Office Action”),
Applicant respectfully requests reconsideration of the Application in view of the following
Amendments and Remarks.

Amendments to the Claims begin on page 2.

Remarks begin on page 4.

No extensions of time are required at this time. If extensions of time are necessary to
prevent abandonment of this Application, then they are petitioned for under 37 C.F.R. §
1.136(a). No fees for net addition of claims are required at this time. Any fees required for
extensions of time or for the net addition of claims may be charged to Deposit Account No. 50-

3698.
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Application No.: 14/624 172
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Response to Office Action of February 22, 2016

AMENDMENTS TO THE CLAIMS

Please CANCEL claim 3 without prejudice or disclaimer.

Please AMEND claims 1 and 7 as shown below.

This claim list replaces all prior claim lists in the Application.

1. (Currently Amended) A light emitting diode (LED) package, comprising:

a first lead frame and a second lead frame separated from each other;

an LED chip disposed on the first lead frame and electrically connected with second lead
frame; and

a resin covering at least portions of surfaces of the first and second lead frames,

wherein;

at least one of the first and second lead frames comprises resin-holding components
disposed along adjacent sides of one of the first and second lead frames, the resin-holding
components being separated from each other at corners of the adjacent sides; and

the resin-holding components are disposed on two adjacent sides of each of the first

lead frame and the second lead frame.

2-4.  (Canceled)

5. (Previously Presented) The LED package of claim 1, wherein the resin-holding

components comprise at least one hole.

-2
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6. (Original) The LED package of claim 5, wherein the hole is filled with the resin to

increase the bonding force between the resin and the lead frames.

7. (Currently Amended) Fhe-LED-package-of-claim—t—wherein A light emitting diode

(LED) package, comprising:

a first lead frame and a second lead frame separated from each other;

an LED chip disposed on the first lead frame and electrically connected with second lead

frame:; and

—_—

aresin covering at least portions of surfaces of the first and second lead frames,

wherein:

at least one of the first and second lead frames comprises resin-holding components

disposed along adjacent sides of one of the first and second lead frames, the resin-holding

components being separated from each other at corners of the adjacent sides; and

the first and the second lead frames comprise opposing sides facing each other, and the

resin-holding components are disposed on the opposing sides.

8. (Previously Presented) The LED package of claim 1, wherein the resin-holding

components are disposed on three sides of at least one of the first and second lead frames.

9. (Previously Presented) The LED package of claim 8, wherein the resin-holding

components are disposed on all sides of at least one of the first and second lead frames.

10-14. (Cancelled)

-3
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Reply dated April 18, 2016

Response to Office Action of February 22, 2016
REMARKS

Claims 1 and 7 have been amended, and claim 3 has been canceled without prejudice
or disclaimer. Accordingly, claims 1 and 5-9 are currently pending in the Application, of which
claims 1 and 7 are independent. Applicant appreciates the indication that claims 5, 6, and 9
contain allowable subject matter.

Applicant respectfully submits that the above amendments do not add new matter to the
Application and are fully supported by the specification. Support for the amendments to claim 1
may be found in canceled claim 3, and claim 1 has been amended in independent form to
include the features of base claim 1.

In view of the above amendments and the following Remarks, Applicant respectfully
requests reconsideration and timely withdrawal of the pending objections and rejections for the

reasons discussed below.

Claim Objections and Allowable Subject Matter
Claim 7 stands objected to for a minor informality.
Claim 7 has been amended to correct the noted informality.

Accordingly, Applicant respectfully requests withdrawal of the objection for claim 7.

Claims 5, 6, and 9 stand objected to as being dependent upon a rejected base claim, but
have been indicated as allowable if rewritten in independent form.

Claims 5, 6, and 9 have not been amended because Applicant respectfully submits that
they depend from allowable base claim 1, and are allowable at least for this reason.

Accordingly, Applicant submits that claims 5, 6, and 9 are in condition for allowance.

Rejections under 35 U.S.C. § 102

-l
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Response to Office Action of February 22, 2016

Claims 1 and 8 stand rejected under 35 U.S.C. § 102(b) as allegedly being anticipated
by U.S. Patent Application Publication No. 2005/051149 applied for by Chia, et al. (“Chia”).
Applicant respectfully traverses this rejection for at least the following reasons.

In order for a rejection under 35 U.S.C. § 102(b) to be proper, a single reference must
disclose every claimed feature. To be patentable, a claim need only recite a single novel
feature that is not disclosed in the cited reference. Thus, the failure of a cited reference to
disclose one or more claimed features renders the 35 U.S.C. § 102(b) rejection improper.

Chia fails to disclose at least the following feature of claim 3, which has been added to

claim 1 via amendment;

the resin-holding components are disposed on two adjacent sides of each of the

first lead frame and the second lead frame.

Accordingly, Applicant respectfully requests withdrawal of the 35 U.S.C. § 102(b)
rejection of claim 1. Claim 8 depends from claim 1, and is allowable at |least for this reason.
Since none of the alleged prior art of record discloses or suggests all the features of the claimed
subject matter, Applicant respectfully submits that independent claim 1, and all the claims that

depend therefrom, are allowable.

Claims 1, 3, and 7 stand rejected under 35 U.S.C. § 102(e) as allegedly being
anticipated by U.S. Patent Application Publication No. 2015/0091040 applied for by
Kobayakawa (“Kobayakawa”). Applicant respectfully traverses this rejection for at least the
following reasons.

The present continuation application claims foreign priority in Korean Patent Application
No. 10-2007-0124469, filed December 3, 2007, which is prior to the effective U.S. filing date of

March 28, 2008 claimed by Kobayakawa. Accordingly, Applicant has attached hereto a certified

--5--
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Response to Office Action of February 22, 2016
English translation of Korean Patent Application No. 10-2007-0124469 in order to disqualify
Kobayakawa as a reference under 35 U.S.C. § 102(e).
Accordingly, Applicant respectfully requests withdrawal of the 35 U.S.C. § 102(e)
rejection of claims 1 and 7, where claim 7 has been amended to be in independent form.

Applicant respectfully submits that independent claims 1 and 7, and all the claims that depend

therefrom, are allowable.

--6--
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Reply dated April 18, 2016
Response to Office Action of February 22, 2016

CONCLUSION

A full and complete response has been made to the pending Office Action, and all of the
stated objections and grounds for rejection have been overcome or rendered moot.
Accordingly, all pending claims are allowable, and the Application is in condition for allowance.

The Examiner is invited to contact Applicant’s undersigned representative at the number
below if it would expedite prosecution. Prompt and favorable consideration of this Reply is

respectfully requested.

Respectfully submitted,
/William L. Brooks/

William L. Brooks
Reg. No. 34,129

Date: April 18, 2016

CUSTOMER NUMBER: 58027
H.C. Park & Associates, PLC
1894 Preston White Drive
Reston, VA 20191

Tel: 703-288-5105

Fax: 703-288-5139
HCP/WLB/smj
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CONFIRMATION

I, CHO, Sea Yoon, having the address at “(Yeoksam-dong, AIP Bldg.), 30-1, Teheran-

ro 14-gil, Gangnam-gu, Seoul, 06239, Korea” herewith confirm that 1 am well acquainted

with the Korean and English language and that to the best of my knowledge and belief the
attached document is a true and complete English translations of the priority documents of
Korean Patent Application No. 10-2007-0124469.

at AIP Patent & Law Firm on April 18, 2016

%—/U%M»m/

CHO, Sea Yoon
Place, Date, Signature
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[DESCRIPTION]
[Invention Title]
SLIM LED PACKAGE
[Technical Field]
[0001] The present invention relates to a light emitting diode (LED) package and,
more particularly, to a slim LED package that is significantly reduced in thickness without

substantially reducing luminescence efficiency or while improving the luminescence

efficiency.
[Background Art]
[0002] An LED emits light through recombination of electrons and holes by

application of an electric current. An LED package means a package structure in which a
light emitting diode chip, that is, an LED chip, is received. Many kinds of LED packages,
particularly, a lead frame type LED package and a printed circuit board (PCB) type LED
package, are well known in the art. The lead frame type LED package has a structure
wherein a cavity of a housing for supporting a lead frame is filled with an encapsulation
material, with the LED chip positioned in the cavity of the housing. The PCB type LED
package has a structure wherein the LED chip is directly mounted on a PCB and covered with
the encapsulation material.

[0003] For the lead frame type LED package, the housing supporting the lead frame
has an excessive thickness, which makes it difficult to fabricate a thin lead frame type LED
package. On the other hand, since the PCB type LED package does not include a housing, it
can be more easily fabricated to have a thin structure than the lead frame type LED package.

[0004] However, there are many restrictions in thickness reduction of the PCB type
LED package. In other words, since the thickness of the PCB type LED package is
determined by thicknesses of the PCB and LED chips, and a loop height of a bonding wire
even without considering the encapsulation material, it is difficult to achieve an overall
thickness reduction and slimness of the PCB type LED package.

[0005] Further, the encapsulation material of the LED package, which covers the
LED chip, undergoes a yellowing phenomenon by energy generated from the LED chip
emitting light. Such a yellowing phenomenon is a main cause of decreased luminescence

performance and lifetime of the LED package. To overcome such problems, new LED
1
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packages have been developed to have a heat sink structure. In detail, the lead frame type
LED package further includes a heat dissipation slug inserted into the housing by molding.
Such a structure of the lead frame type LED package requires addition of components and a
complicated manufacturing process, thereby decreasing economic feasibility. For the PCB
type LED package, B-T resin on which the LED chip is mounted has a low heat dissipation
performance, and it is difficult to have the heat sink structure.

[Disclosure]

[Technical Problem]

[0006] Therefore, an aspect of the present invention is to provide a slim LED
package that is configured to allow a transparent encapsulation material to directly support a
lead frame without a housing, that has a reduced overall thickness by reducing the thickness
of a chip mounting region of the lead frame, and that exhibits good heat dissipation
performance.

[Technical Solution]

[0007] In accordance with an aspect of the present invention, a slim LED package
includes: first and second lead frames separated from each other; a chip mounting recess
formed on one upper surface region of the first lead frame by reducing a thickness of the one
upper surface region below other upper surface regions of the first lead frame; an LED chip
mounted on a bottom surface of the chip mounting recess and connected with the second lead
frame via a bonding wire; and a transparent encapsulation material protecting the LED chip
while supporting the first and second lead frames. The LED chip may have a thickness
lower than or equal to a depth of the chip mounting recess.

[0008] The chip mounting recess may be formed by thickness-etching the one upper
surface region of the first lead frame. Herein, the term 'thickness-etching' refers to etching
performed to reduce the thickness of a material, that is, the thickness of the one upper surface
region of the lead frame.

[0009] The slim LED package may further include a bonding recess formed on one
upper surface region of the second lead frame by reducing a thickness of the one upper
surface region of the second lead frame below other upper surface regions of the second lead
frame, one end of the bonding wire being bonded into the bonding recess. The bonding
recess may be formed by thickness-etching the one upper surface region of the second lead

2
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frame.

[0010] The slim LED package may further include openings or grooves formed on
an upper or lower surface of the first or second lead frame to increase a bonding force
between the first and second lead frames and the encapsulation material. ~Alternatively, the
slim LED package may further include scratches formed on an upper or lower surface of the
first or second lead frame to increase the bonding force between the first and second lead
frames and the encapsulation material. Further, the LED chip may have a lower height than
the depth of the chip mounting recess. The first and second lead frames may have opposite
sides facing each other and including linear or rounded slant parts facing each other in a
slanted state. At least one of the opposite sides may have a depressed part formed thereon to
widen a separation between the first lead frame and the second lead frame.

[0011] The slim LED package may further include a phosphor in the encapsulation
material. The slim LED package may further include an adjacent resin part formed in the
chip mounting recess inside the encapsulation material, and the phosphor may be disposed in
the adjacent resin part. ~ Alternatively, the phosphor may be disposed in a resin constituting
the encapsulation material or may be coated on the LED chip by conformal coating.

[0012] The encapsulation material may be formed by transfer molding with a solid
resin, particularly, a solid EMC. Alternatively, the encapsulation material may be formed
by injection molding with a liquid resin.

[ Advantageous Effects]

[0013] According to one embodiment of the present invention, the LED package is
configured to mount an LED chip on a chip mounting recess, which is formed on a
predetermined region of a lead frame by reducing the thickness of the predetermined region,
such that the thickness of the LED chip partially overlaps the thickness of the lead frame,
whereby the LED package can be significantly reduced in overall thickness, achieving an
ultrathin slimness. Further, the lead frame on which the LED chip is mounted and the lead
frame with which a bonding wire is connected have a significantly increased area exposed to
the bottom, so that the LED package has greatly improved thermal dissipation efficiency.
Additionally, a bonding recess is formed on the lead frame by reducing the thickness of a part
of the lead frame with which the bonding wire is connected, and is provided therein with a

wire ball to be connected with the bonding wire.  As a result, a factor causing an increase in

3

EX1008, Page 192



English Translation (KR Patent Application No. 10-2007-0124469)

thickness of the LED package can be eliminated, so that the LED package is further slimed.
Further, according to one embodiment of the present invention, openings or grooves are
formed on the lead frames to increase a bonding force between the lead frames and an
encapsulation material, thereby preventing separation of an interfacial surface between the
encapsulation material and the lead frames. Moreover, an inside surface of the chip
mounting recess serves to improve luminescence efficiency, as compared to a conventional
PCB type LED package that is configured to reflect light emitted from the LED chip to an
upper side.

[Detailed Description of the Invention]

[0014] Exemplary embodiments of the present invention will be described in detail
with reference to the accompanying drawings. The embodiments are given by way of
illustration for complete understanding of the present invention by those skilled in the art.
Hence, the present invention is not limited to these embodiments and can be realized in
various forms. Further, for convenience of description, width, length, and thickness of
components are not drawn to scale in the drawings. Like components are indicated by like
reference numerals throughout the specification.

[0015] Fig. 11is a plan view of a slim LED package according to one embodiment of
the invention, and Fig. 2 is a cross-sectional view taken line [ -1 of Fig. 1.

[0016] Referring to Figs. 1 and 2, a slim LED package 1 of this embodiment
includes first and second lead frames 12, 14 separated from each other. The first lead frame
12 has an LED chip 2 mounted thereon, and the second lead frame 14 is electrically
connected with the LED chip 2 via a bonding wire W. The bonding wire W is connected
with the second lead frame 14 via a wire ball or soldering ball (not shown).

[0017] The first and second lead frames 12, 14 are supported by a transparent
encapsulation material 20. The transparent encapsulation material 20 is formed to entirely
cover and protect the LED chip 2 and bonding wire W by molding. The encapsulation
material 20 may be formed by transfer molding with an epoxy molding compound that is a
solid epoxy resin.  For example, the transfer molding is performed by compressing epoxy
molding compound (EMC) powder at a proper pressure into a tablet-shape, followed by
positioning and molding the tablet-shaped EMC in a mould at high temperature and pressure

conditions to form the encapsulation material 20.

4
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[0018] In this embodiment, the encapsulation material 20 is formed by transfer
molding, but the present invention is not limited thereto. ~ Alternatively, the encapsulation
material 20 can be formed by injection molding, in which a liquid resin is injected into a
mould. The encapsulation material 20 may be formed of other kinds of transparent resins
such as epoxy-based or silicone-based resins, as well as the EMC.

[0019] The first lead frame 12 is formed on an upper surface thereof with a chip
mounting recess 121, which has the LED chip 2 mounted on a bottom surface thereof in a
die-attachment manner. The chip mounting recess 121 is formed by reducing the thickness
of one upper surface region of the first lead frame 12 below other regions of the first lead
frame 12, instead of bending the lead frame to form a reflection cup as in the prior art.
Accordingly, the first lead frame 12 has a decreased thickness only in the region of the first
lead frame 12 where the LED chip 2 is mounted, whereby a mounting height of the LED chip
2 is lowered to contribute to slimness of the LED package 1 through an overall thickness
reduction of the LED package 1. Further, an inside surface of the chip mounting groove 121
serves as a reflector for reflecting light, thereby enhancing luminescence efficiency of the
LED package 1.

[0020] Preferably, the chip mounting recess 121 may be formed by thickness-
etching, which is performed for the purpose of reducing the thickness of the lead frame. At
this time, etching can be performed, with the upper surface of the first lead frame 12 except
for the chip mounting region covered with a mask. Further, the chip mounting recess 121
may have a thickness of about half of the thickness of the first lead frame 12. However, it
should be noted that the present invention is not limited thereto.

[0021] Further, the LED chip 22 may have a thickness less than or equal to the
depth of the chip mounting recess 121 to prevent the height of the LED chip 2 from affecting
a thickness increase of the LED package 1. In other words, it is desirable that the depth of
the chip mounting recess 121 be set greater than or equal to the height of the LED chip 2.

[0022] As clearly shown in Fig. 2, the first and second lead frames 12, 14 are
respectively formed on lower surfaces thereof with grooves 122, 142, which are filled with a
portion of the encapsulation material 20 during the molding process. As aresult, the portion
of the encapsulation material 20 engages with the grooves 122, 142, and a contact area

between the lead frames 12, 14 and the encapsulation material 20 increases, thereby
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increasing a bonding force between the encapsulation material 20 and the lead frames. The
grooves 122, 142 are also formed by reducing the thickness of predetermined regions of the
lower surfaces of the first and second lead frames 12, 14, and preferably by thickness-etching
as described above. Alternatively, instead of forming the openings or grooves, scratches
may be formed on the upper or lower surfaces of the first and second lead frames to increase
the bonding force between the lead frames and the encapsulation material.

[0023] Referring again to Fig. 2, the encapsulation material 20 contains a phosphor
202 that is excited by light of a predetermined wavelength and emits light of a different
wavelength. The phosphor 202 contributes to generation of white light through wavelength
conversion by converting light emitted from the LED chip 2. In this embodiment, the
phosphor 202 is mixed with a resin prepared as a molding material and is disposed in the
encapsulation material 20 by the molding process using the molding material. For example,
when forming the encapsulation material 20 by transfer molding, a mixture of EMC and the
phosphor 202 is prepared and used as the material for the transfer molding.

[0024] Next, various other embodiments of the present invention will be described.
In description of the embodiments, a repetitious description will be omitted, and, the same or
similar elements will be denoted by the same reference numerals as those of the above
description.

[0025] In Fig. 3, a bonding recess 141 is shown, which is formed by reducing the
thickness of one upper surface region of a second lead frame 14 below the thickness of other
regions thereof. The bonding recess 141 can also be formed by the thickness-etching as in
the formation of the chip mounting recess 121 of the aforementioned embodiment. At this
time, one end of a bonding wire W is connected with the second lead frame 14 within the
bonding recess 141.

[0026] Although not shown in the drawings, a wire ball is located in the bonding
recess 141 such that the one end of the bonding wire W is connected with the wire ball in the
bonding recess 141, thereby preventing a thickness increase of the LED package due to the
height of the wire ball. A size increase of the wire ball ensures that the bonding wire W can
be more rigidly secured to the first lead frame 14. Here, the formation of the bonding wire
141 enables more freedom to increase the size of the wire ball.

[0027] Referring to Fig. 4, in another embodiment of the present invention, a resin

6
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21 containing a phosphor 202 is restrictively provided in the chip mounting recess 121 to
cover the LED chip 2 in an adjacent distance. Herein, the resin filling in the chip mounting
recess 121 will be defined as an adjacent resin part. The adjacent resin part 21 prevents the
phosphor 202 from being scattered within the encapsulation material 20, and allows the
phosphor 202 to be located around the LED chip 21. This configuration can improve color
conversion efficiency by the phosphor, and can provide light consisting of uniformly mixed
colors when viewed outside the package.

[0028] Alternatively, the adjacent resin part 21 may not contain the phosphors.

For example, the encapsulation material such as epoxy is vulnerable to heat, and can cause
thermal deformation or a yellowing phenomenon around the LED chip 2. Here, when the
adjacent resin part 21 formed in the chip mounting recess 121 is made of a silicone resin,
which is essentially invulnerable to heat, it is possible to efficiently prevent deterioration in
performance or lifetime of the LED package caused by the yellowing phenomenon. When
using the silicone as a material for the adjacent resin part 21 to prevent thermal deformation
or the yellowing phenomenon, the phosphors 202 can be included in the adjacent resin part
21 or omitted therefrom without any influence on the effect of preventing thermal
deformation or the yellowing phenomenon.

[0029] Alternatively, the phosphors 202 can be coated on the surface of the LED
chip 2 by, for example, conformal coating via electrophoresis. In this case, the LED
package 1 has a configuration as illustrated in Fig. 5.

[0030] Fig. 6 is a cross-sectional view of a slim LED package according to yet
another embodiment of the present invention, and Fig. 7 is a cross-sectional view taken along
line II-1I of Fig. 6.

[0031] Referring to Figs. 6 and 7, instead of the grooves 122, 142 (see Fig. 2) of the
above embodiment, first and second lead frames 12, 14 of this embodiment are formed with
openings 123, 143, which penetrate the first and second lead frames 12, 14 in the vertical
direction, to increase the bonding force between an encapsulation material 20 and the lead
frames 12, 14. The openings 123, 143 can be formed by pressing or by etching the lead
frames in the thickness direction.

[0032] As clearly shown in Fig. 6, the first and second lead frames 12, 14 include

first and second slant parts 125, 145, which are formed on opposite sides of the lead frames
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facing each other in an inclined state. That is, the first slant part 125 is formed on one side
of the first lead frame 12 facing the other side of the second lead frame 14 to be inclined
towards right and left sides of the first lead frame 12. Further, the second slant part 145 is
formed on the other side of the second lead frame 14 facing the one side of the first lead
frame 12 to be inclined towards right and left sides of the second lead frame 14. The first
and second slant parts 125, 145 may have a linear or curved shape.

[0033] A portion of the encapsulation material 20 is interposed between the
opposite sides of the first and second lead frames 12, 14 facing each other, and a force is
applied to the interposed portion of the encapsulation material 20 and the opposite sides of
the first and second lead frames. At this time, the slant parts 125, 145 disperse the force
diagonally, thereby preventing the encapsulation material 20 from being broken on the
opposite sides of the lead frames. Furthermore, since the slant part 125 of the first lead
frame 12 has a shape surrounding the portion of the encapsulation material 20 adjacent
thereto, it serves to more rigidly hold the encapsulation material 20. It should be noted that
the breakage of the encapsulation material 20 between the opposite sides of the lead frames
causes electric short or the like.

[0034] Additionally, a depressed part 126 is formed at the center of the one side of
the first lead frame 12 facing the other side of the second lead frame to increase a separation
between the first lead frame 12 and the second lead frame 14. The depressed part 126 is
located directly below a path of the bonding wire W which connects the first lead frame 12
with the second lead frame 14. The depressed part 126 prevents the bonding wire W from
being erroneously brought into contact with the lead frames 12, 14, and electric short of the
bonding wire W caused by the erroneous contact.

[0035] To fabricate the LED packages 1 as described above, a single metal sheet is
processed to have a pattern of first and second lead frames 12, 14, followed by molding an
encapsulation material on the patterned metal sheet. Then, the lead frames are sawed per
each encapsulation material supporting a pair of first and second lead frames 12, 14, thereby
providing a plurality of LED packages. At this time, a process of removing burrs formed
during sawing may be further included.

[Description of Drawings]

[0036] The above and other aspects, features and advantages of the present

8
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invention will be more clearly understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:

[0037] Fig. 11is a plan view of a slim LED package according to one embodiment of
the present invention;

[0038] Fig. 2 is a cross-sectional view taken line [ -1 ofFig. 1;

[0039] Figs. 3 to 5 are cross-sectional views of slim LED packages according to
various embodiments of the present invention;

[0040] Fig. 6 is a cross-sectional view of a slim LED package according to yet
another embodiment of the present invention; and

[0041] Fig. 7 is a cross-sectional view taken along line II-1I of Fig. 6.
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[CLAIMS]
[Claim 1]

A slim LED package comprising:

first and second lead frames separated from each other;

a chip mounting recess formed on one upper surface region of the first lead frame by
reducing a thickness of the one upper surface region below other upper surface regions of the
first lead frame;

an LED chip mounted on a bottom surface of the chip mounting recess and
connected with the second lead frame via a bonding wire; and

a transparent encapsulation material protecting the LED chip while supporting the
first and second lead frames.

[Claim 2]

The slim LED package according to claim 1, wherein the chip mounting recess is

formed by thickness-etching the one upper surface region of the first lead frame.

[Claim 3]
The slim LED package according to claim 1, further comprising:
a bonding recess formed on one upper surface region of the second lead frame by reducing a
thickness of the one upper surface region of the second lead frame below other upper surface
regions of the second lead frame, one end of the bonding wire being bonded into the bonding
recess.

[Claim 4]

The slim LED package according to claim 3, wherein the bonding recess is formed
by thickness-etching the one upper surface region of the second lead frame.

[Claim 5]

The slim LED package according to claim 1, further comprising:

openings or recesses formed on an upper or lower surface of the first or second lead
frame to increase a bonding force between the first and second lead frames and the
encapsulation material.

[Claim 6]

The slim LED package according to claim 1, wherein the LED chip has a lower

10
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height than a depth of the chip mounting recess.
[Claim 7]

The slim LED package according to claim 1, wherein the first and second lead
frames have opposite sides facing each other and comprising linear or rounded slant parts
facing each other in a slanted state.

[Claim 8]

The slim LED package according to claim 7, wherein at least one of the opposite
sides has a depressed part formed thereon to widen a separation between the first lead frame
and the second lead frame.

[Claim 9]
The slim LED package according to claim 1, further comprising:
a phosphor in the encapsulation material.
[Claim 10]
The slim LED package according to claim 9, further comprising:

an adjacent resin part formed in the chip mounting recess inside the encapsulation

material, and the phosphor is disposed in the adjacent resin part .

[Claim 11]
The slim LED package according to claim 9, wherein the phosphor is disposed in a resin
constituting the encapsulation material.

[Claim 12]

The slim LED package according to claim 9, wherein the phosphor is coated on the
LED chip by conformal coating.

[Claim 13]

The slim LED package according to claim 1, wherein the encapsulation material is

formed by transfer molding.
[Claim 14]
The slim LED package according to claim 1, further comprising:

scratches formed on an upper or lower surface of the first or second lead frame to
increase a bonding force between the first and second lead frames and the encapsulation

material.
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[ABSTRACT]

Disclosed herein is a slim LED package. The slim LED package includes first and
second lead frames separated from each other, a chip mounting recess formed on one upper
surface region of the first lead frame by reducing a thickness of the one upper surface region
below other upper surface regions of the first lead frame, an LED chip mounted on a bottom
surface of the chip mounting recess and connected with the second lead frame via a bonding
wire, and a transparent encapsulation material protecting the LED chip while supporting the

first and second lead frames.
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[DRAWINGS]

[Figure 1]
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[Figure 2]

[Figure 3]
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[Figure 4]

[Figure 5]
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[Figure 7]
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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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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

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

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

PATENT APPLICATION FEE DETERMINATION RECORD | Apication or Docket Number | Filing Date
Substitute for Form PTO-875 14/624,172 02/17/2015 | [ To be Mailed
eNnTiTY: [XLArRceE [ smaLL [] Micro
APPLICATION AS FILED — PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 GFR 1.16(a), (b), or ()
D SEARCH FEE N/A N/A N/A
(37 GFR 1.16(K), (i), or (m))
L
EXAMINATION FEE
(37 CFR 1.16(0), (), or (q)) N/A N/A N/A
TOTAL CLAIMS ) .
(87 CFR 1.16() minus 20 = X3 =
INDEPENDENT CLAIMS ) .
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
] of paper, the application size fee due is $310 ($155
ASF;PCL;%?-TSN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
|:| MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
p—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
= 04/18/2016 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
s ;I'?;?I (37 CFR B Minus | = 20 -0 x $80 = 0
A .
=4 B B vinus | -3 -0 x s420 - 0
= D Application Size Fee (37 CFR 1.16(s))
< p—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
= AMENDMENT PAID FOR
E I?;?I (37 CFR . Minus o _ X s _
Independent N : e
= B Minus - s -
E I:l Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. J/CAROLYN COFER/
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
58027 7590 05/04/2016
H.C. PARK & ASSOCIATES, PLC WILSON, ALLAN R
1894 PRESTON WHITE DRIVE
RESTON, VA 20191 | ART UNIT PAPERNUMBER |
2897
DATE MAILED: 05/04/2016
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION No.
14/624,172 02/17/2015 Eun Jung SEO P3962USCICIC1 1574

TITLE OF INVENTION: SLIM LED PACKAGE

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

nonprovisional UNDISCOUNTED $960 $0 $0 $960 08/04/2016

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART

B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

1cated unless corrected below or directed otherwise in Block 1, by
malntenance fee notifications.

(a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

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

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

58027 7590 05/04/2016 I hereby certify that this Fee(s) Transmittal is being deposited with the United
H.C. PARK & ASSOCIATES, PLC States Postal Service with sufficient postage for first class mail in an envelope
1504 PRESTON WHITE DRIVE e o o Ml Sop SUE Fl s sho, o bong sl
RESTON, VA 20191
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/624,172 02/17/2015 Eun Jung SEO P3962USCICI1C1 1574
TITLE OF INVENTION: SLIM LED PACKAGE
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 08/04/2016
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
WILSON, ALLAN R 2897 257-099000

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

Please check the appropriate assignee category or categories (will not be

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted:
[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ 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 CEFR 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

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/624,172 02/17/2015 Eun Jung SEO P3962USCICIC1 1574
58027 7590 05/04/2016 | EXAMINER |
H.C. PARK & ASSOCIATES, PLC WILSON, ALLAN R
1894 PRESTON WHITE DRIVE
RESTON, VA 20191 | ART UNIT PAPER NUMBER |

2897

DATE MAILED: 05/04/2016

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
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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)
14/624,172 SEO, EUN JUNG
H HH i i AlA (First Inventor to File)
Notice of Allowability /Eﬁm'g WILSON gg;’"“ Statuis
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 April 18, 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 and 5-9. 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
hite:/vww. usnlo.gov/ipatents/inil_evenis/pph/index.jsp or send an inquiry to PPHfeedback@usplo.ooyv .

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. [] Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [ 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 .

/ALLAN R WILSON/
Primary Examiner, Art Unit 2897

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20160426
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Application/Control Number: 14/624,172 Page 2
Art Unit: 2897

DETAILED ACTION

Notice of Pre-AlA or AIA Status
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 prior art discloses most of the limitations of the claims, but fails to show:

Regarding claim 1, At least one of the first and second lead frames
comprises resin-holding components disposed along adjacent sides of
one of the first and second lead frames, the resin-holding components
being separated from each other at corners of the adjacent sides; and the
resin-holding components are disposed on two adjacent sides of each of
the first lead frame and the second lead frame; along with the other
limitations of the claim. Therefore one of the lead frames has resin-
holding components disposed along adjacent sides which are separated
for each other at corners of the sides, and the resin-holding components
are disposed on two adjacent sides of both of the first and second lead
frames.

Regarding claim 7, at least one of the first and second lead frames
comprises resin-holding components disposed along adjacent sides of
one of the first and second lead frames, the resin-holding components
being separated from each other at corners of the adjacent sides; and the

first and the second lead frames comprise opposing sides facing each
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Application/Control Number: 14/624,172 Page 3
Art Unit: 2897

other, and the resin-holding components are disposed on the opposing
sides; along with the other limitations of the claim.
Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled "Comments on

Statement of Reasons for Allowance."

Conclusion

Any inquiry concerning this communication or earlier communications from an
examiner should be directed to Primary Examiner Allan Wilson by telephone number
571-272-1738, fax number 571-273-1738 or email allan.wilson@uspto.gov (for non-
secure communication). Examiner Wilson can normally be reached 7:30-4:30 Monday-
Thursday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Fernando Toledo can be reached on 571-272-1867. 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: 14/624,172 Page 4
Art Unit: 2897

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).

/Allan R. Wilson/
Primary Examiner, Art Unit 2897
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 14624172 SEO, EUN JUNG
ALLAN R WILSON 2897
CPC- SEARCHED
Symbol Date Examiner
HO011L.23/49537, 49541 4/26/16 ARW
H011L.33/486, 54, 62 4/26/16 ARW
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
257 98-100, E33.059, E33.061, E33.066 4/26/16 ARW
438 26 4/26/16 ARW
SEARCH NOTES
Search Notes Date Examiner
See Examiner's search strategy and results 4/26/16 ARW
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
257 98-100, E33.059, E33.061, E33.066 4/26/16 ARW
438 26 4/26/16 ARW

/ALLAN R WILSON/
Primary Examiner, Art Unit 2897

U.S. Patent and Trademark Office

Part of Paper No. : 20150625
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14624172 SEO, EUN JUNG
H“m m“ ‘““ ‘H“ m“ ““ m m“ m “‘ o o
ALLAN R WILSON 2897

CPC
Symbol Type Version
Ho1L 33 F 2013-01-01
Ho1L 23 | 2013-01-01
Ho1L 23 | 2013-01-01
Ho1L 33 | 2013-01-01
Ho1L 33 | 2013-01-01
Ho1L 33 | 2013-01-01
Ho1L 2224 A 2013-01-01
Ho1L 2224 A 2013-01-01
Ho1L 2224 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
Ho1L 2224 1 2013-01-01
Ho1L 2924 2 2013-01-01
NONE

Total Claims Allowed:

6

(Assistant Examiner) (Date)
/ALLAN R WILSON/
Primary Examiner.Art Unit 2897 4/26/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6

U.S. Patent and Trademark Office

Part of Paper No. 20160426
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14624172 SEO, EUN JUNG
VMR (==
ALLAN R WILSON 2897
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
257 99 H|o L 33/48 (2010.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
6
(Assistant Examiner) (Date)
/ALLAN R WILSON/
Primary Examiner.Art Unit 2897 4/26/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6

U.S. Patent and Trademark Office

Part of Paper No. 20160426

EX1008, Page 218




Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14624172 SEO, EUN JUNG
H“m m“ “‘“ ‘H“ m“ ““ m m“ m “‘ o o
ALLAN R WILSON 2897
O Claims renumbered in the same order as presented by applicant O CPA O T.b. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1
2
3
4
2 5
3 6
6 7
4 8
5 9
10
11
12
13
14
NONE
Total Claims Allowed:
6
(Assistant Examiner) (Date)
/ALLAN R WILSON/
Primary Examiner.Art Unit 2897 4/26/2016 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6

U.S. Patent and Trademark Office

Part of Paper No. 20160426

EX1008, Page 219




EAST Search History

EAST Search History

EAST Search History (Prior Art)

EASTSearchHistory.14624172_AccessibleVersion.htm[4/21/2016 3:53:41 PM]

Ref iHits {Search Query DBs Default iiPlurals jiTime
# Operator Stamp
L1 435 (("EUN JUNG") near2 (SEQ)).INV. {US-PGPUB; ADJ ON 2016/04/21
USPAT; USOCR 15:28
L2 §24091 {((257/98- US-PGPUB; OR OFF 2016/04/21
100,E33.059,E33.061,E33.066) or {} USPAT; USOCR; 15:29
(438/26)).CCLS. FPRS; EPO; JPO
L3 591 L2 and second adj2 lead frame US-PGPUB; ADJ ON 2016/04/21
USPAT; USOCR; 15:29
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L4 §203 L3 and (LED or (light emitting US-PGPUB; ADJ ON 2016/04/21
diode)) same (thickness or USPAT; USCCR,; 15:29
height) FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L5 #9727 #H01L23/49537,49541,486,62.CPC. {US-PGPUB; ADJ ON 2016/04/21
USPAT; USOCR; 15:30
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L6 644 L5 and second adj2 lead frame US-PGPUB; ADJ ON 2016/04/21
USPAT; USOCR; 15:30
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L7 79 L6 and (LED or (light emitting US-PGPUB; ADJ ON 2016/04/21
diode)) USPAT; USOCR; 15:30
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L8 179 L6 and (LED or (light emitting US-PGPUB; ADJ ON 2016/04/21
diode)) USPAT; USOCR; 15:33
FPRS; EPO; JPO;
DERWENT;
|BM_TDB
L9 {109 L5 and lead frame same (slant$2 {US-PGPUB; ADJ ON 2016/04/21
or curv$3) not L8 USPAT; USOCR; 15:33
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L10 {109 L5 and lead frame same (slant$2 {{US-PGPUB; ADJ ON 2016/04/21
or curv$3) not L8 USPAT; USOCR; 15:35
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L11 824091 §{((257/98- US-PGPUB; OR OFF 2016/04/21
100,E33.059,E33.061,E33.066) or i USPAT; USOCR; 15:36
(438/26)).CCLS. FPRS; EPO; JPO
IL12 4109 L5 and lead frame same (slant$2 {{US-PGPUB; HADJ ION 42016/04/21;

EX1008, Page 220




EAST Search History

or curv$3) not L8

USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;
[BM_TDB

15:36

L13

196

L11 and lead frame same (slant$2
or curv$3) not (L8 or L12)

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;
[BM_TDB

ADJ

ON

2016/04/21
15:36

L14

9727

HO1L23/49537,49541,486,62.CPC.

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;
[BM_TDB

ADJ

ON

2016/04/21
15:37

L15

644

L14 and second adj2 lead frame

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;
[BM_TDB

ADJ

ON

2016/04/21
15:37

L16

79

L15 and (LED or (light emitting
diode))

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;
[BM_TDB

ADJ

ON

2016/04/21
15:37

L17

34345

HO1L23/49537,49541.CPC. or
HO01L33/486,62.CPC.

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;
[BM_TDB

ADJ

ON

2016/04/21
15:39

L18

1463

L17 and second adj2 lead frame

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;
[BM_TDB

ADJ

ON

2016/04/21
15:39

L19

748

L18 and (LED or (light emitting
diode))

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;
[BM_TDB

ADJ

ON

2016/04/21
15:39

20

79

L15 and (LED or (light emitting
diode))

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;
[BM_TDB

ADJ

ON

2016/04/21
15:39

L21

68

L19 and lead frame same (slant$2
or curv$3) not L20

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;
[BM_TDB

ADJ

ON

2016/04/21
15:39

22

81

L5 and lead frame same incline$1
not (L8 or L12)

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;
[BM_TDB

ADJ

ON

2016/04/21
15:40

23

8869

(HO1L33/54).cpc.

US-PGPUB;
USPAT; USCCR;
FPRS; EPO; JPO;
DERWENT;
[BM_TDB

ADJ

ON

2016/04/21
15:41

EASTSearchHistory.14624172_AccessibleVersion.htm[4/21/2016 3:53:41 PM]

iL24 186

§§L23 and second adj2? lead frame

$US-PGPUB;

HADJ

HON

12016/04/21;

EX1008, Page 221




EAST Search History

"20050051788" | "20050077623"
"20050212089" | "20050231953"

"5998925" | "6054716" | "6335548" |
"8b86874" | "6597019" | "6603148" |

"8778574" | "6956243").PN.

not L6 USPAT; USOCR; 15:41
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L25 §186 23 and second adj2 lead frame  §US-PGPUB; ADJ ON 2016/04/21
not L6 USPAT; USOCR; 15:43
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
L26 {164 25 and (LED or (light emitting US-PGPUB; ADJ ON 2016/04/21
diode)) USPAT; USOCR; 15:43
FPRS; EPO; JPO;
DERWENT;
IBM_TDB
EAST Search History (I nterference)
Ref iHits {{Search Query DBs iiDefault iPlurals iiTime
# Operator Stamp
27 §22082 ij((257/98-100,E33.059,E33.061,E33.066) or  {US- OR OFF 2016/04/21
(438/26)).CCLS. PGPUB; 15:45
USPAT
L28 {586 27 and second adj2 lead frame us ADJ ON 2016/04/21
PGPUB; 15:45
USPAT
L30 {j277 28 and (LED or (light emitting diode)).clm. us- ADJ ON 2016/04/21
PGPUB; 15:46
USPAT
L31 26 ("20020004251" | "20020014630" | Us- ADJ ON 2016/04/21
"20020121644" | "20020163001" | PGPUB; 15:51
"20030025449" | "20040000862" | USPAT
"20040052077" | "20040084687" |
"20040104391" | "20040119083" |
"20040135162" | "20040232435" |
'20040239243" | "20040263074" |
|
|

4/21/2016 3:53:35 PM
C:\ Users\ awilson\ Documents\ EAST\ Workspaces\ 14\ 14624172.wsp

EASTSearchHistory.14624172_AccessibleVersion.htm[4/21/2016 3:53:41 PM]

EX1008, Page 222




Doc code: 108 PTOISB/O8a (03-15)

i cevintian: lafar iy Fiic PRSI NGy Approved for use through 07/31/2016. OMB 0851-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Tragemark Office; U.S. DEPARTMENT OF COMMERCE

Under the Papemwork Reduction Act of 1685, no persons are required to respond to a collection of information unless it containg g valid OMB control number.

Application Number 14624172
Filing Date 2015-02-17

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Eun Jung SEO

L Art Unit 2887

{ Not for submission under 37 CFR 1.89)

Examiner Name WILSON, ALLANR

Attorney Docket Number P3982USC1C1C

U.S.PATENTS
Examineri Cite Kind . MName of Patentee or Applicant Pages,@oiumi:es,i,mes where
. Patent Number lssue Date ) Relevant Passages or Relevant

Initial No Code? of cited Document

Figures Appear

if you wish to add additional U.S. Patent cilation information please click the Add buiton.
U.S.PATENT APPLICATION PUBLICATIONS

Examineri .. Publication Kind | Publication Name of Patentee or Applicant Pages,@oiumi:es,i,mes where
. Cite No . Relevant Passages or Relevant
initial Number Codel| Date of cited Document . i
Figures Appeai
1

if you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines
Examineri Cite | Foreign Document Country Kind | Pubilication Applicant of cited where Relevant 15
Initiai* No | Numberd Code2| Coded) Date ppacant of ¢ Passages or Relevant
Document )
Figures Appear
1 ]

if you wish to add additional Foreign Patent Document citation information please click the Add bution

NON-PATENT LITERATURE DOCUMENTS

. . include name of the author (in CAPITAL LETTERS), title of the article {(when appropriate), title of the item
Examiner} Cite . e . . ' ,
e {book, magazine, journal, serial, symposium, catalog, eic), date, pages(s), volume-issue number(s}, T
{nitiais MNo . y _ .
publisher, city and/or country where published.

re

EFS Web 2.1.17
EX1008, Page 223



Application Number 14824172
Filing Date 2015-02-17

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99}

First Named Inventor | Eun Jung SEOQ
Art Unit 2887
Examiner Name WILSON, ALLANR

Attorney Docket Number P3862USC1C1CY

1 Non-Final Office Action issued May 4, 2016, in U.S. Patent Application No. 14/816,532. ﬂ

If vou wish to add additional non-patent literature document cifation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608, Draw ling through a
citation if not in conformance and not considered. Include copy of this form with next communication {o applicant.

1 See Kind Codes of USPTO Patent Documents at wenw UERTO GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard S7.3). ° For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
+ Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.18 if possible. 5 Applican is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17
EX1008, Page 224



Application Number 14824172

Filing Date 2015-02-17

INFORMATION DISCLOSURE

First Named Inventor | Eun Jung SEOQ

STATEMENT BY APPLICANT  ——— o

{ Not for submission under 37 CFR 1.99}

Examiner Name WILSON, ALLANR

Attorney Docket Number P3862USC1C1CY

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{(s):

_ That each item of information contained in the information disclosure statement was first cited in any communication
[ from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure siatement. See 37 CFR 1.97{e)(1).

OR

That no item of information contained in the information disclosure statement was ciled in a communication from a
foreign patent office in a counterpart foreign application, and, 1o the knowledge of the person signing the certification
after making reasonable inguiry, no item of information contained in the information disclosure statement was Known to

Xl any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
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public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR
1.14. This collection is estimated 1o take 1 hour {o 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 {o complete this form and/or suggestions for reducing this burden, should be sent o 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,
W& 223131450,
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Privacy Act Statement

The Privacy Act of 1874 (P.L. 83-579) requires that you be given certain information in connection with your submission of the
attached form related {o a patent application or patent. Accordingly, pursuant {o the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.8.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 {o
process and/or examine your submission related 1o 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
resull 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 foliowing routine uses:

1.

The information on this form will be treated confidentiaily to the exdent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.8.C. 552a). Records from this system of records may be disclosed {o the
Department of Justice to determineg whether the Fresdom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 10 a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routing use, to a Member of Congress submitting a
reguest involving an individual, to whom the record pertains, when the individual has requestied assistance from the
Member with respect io the subject matier of the record.

A record in this system of records may be disclosed, as a routing use, to a contractor of the Agency having need for
the information in order o perform a contract. Recipients of information shall be required {o comply with the
reguirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a{(m).

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

A record in this system of records may be disclosed, as a routing 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)).

A record from this system of records may be disclosed, as a routine use, {o the Administrator, General Services, or
his/her designee, during an inspection of receords conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U1.3.C. 2904 and
2808, 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 o make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, {o the public afier either publication of
the application pursuant to 35 U.8.C. 122(b) orissuance 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, 1o the public if the record was filed in
an application which became abandoned or in which the proceedings were terminaied and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {0 a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of taw or regulation.
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Customer Number:
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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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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
14/624,172 02/17/2015 Eun Jung SEO P3962USCICIC1 1574
58027 7590 05/31/2016
EXAMINER

H.C. PARK & ASSOCIATES, PLC | |
1894 PRESTON WHITE DRIVE WILSON, ALLAN R
RESTON, VA 20191

| ART UNIT | PAPER NUMBER |

2897
| NOTIFICATION DATE | DELIVERY MODE |
05/31/2016 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):
PATENT@PARK-LAW.COM
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Application No. Applicant(s)
Corrected 14/624,172 SEO, EUN JUNG
Notice Of Allowability Examiner Art Unit AlA (First Inventor to File)
ALLAN R. WILSON 2897 ’S\l*a‘“s
o}

-- 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 the IDS filed on May 5, 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 and 5-9. 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
hitpvww. usnlo.govipatents/init_evenis/pph/index.jsn or send an inquiry to PPHfeedback@uspio.gov .

4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[dJ Al b)[Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 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. [] Examiner's Amendment/Comment

2. { Information Disclosure Statements (PTO/SB/08), 6. [] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 5/5/2016

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/ALLAN R WILSON/
Primary Examiner, Art Unit 2897

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20160525
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PTC/SRB/08a (03-15)
Approved for use through 07/31/2016. OMB 0851-0031
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.89)

Application Number 14624172

Filing Date 2015-02-17

First Named Inventor | Eun Jung SEO

Art Unit 2887

Examiner Name WILSON, ALLAN R
Attorney Docket Number P3982USC1C1C

U.B.PATENTS

Examiner| Cite
initial* No

Fatent Number

Kind
Codet

issue Date

MName of Patentee or Applicant
of cited Document

RPages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

if you wish to add additional U.S. Patent cilation information please click the Add buiton.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner
initial*

Cite No

Publication
Number

Kind
Codet

Publication
Date

MName of Patentee or Applicant
of cited Document

RPages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

if you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines

Examineri Cite | Foreign Document Country Kind | Pubilication Applicant of cited where Relevant 15
Initiai* No | Numberd Code2| Coded) Date ppacant of ¢ Passages or Relevant
Document )
Figures Appear
1 ]

if you wish to add additional Foreign Patent Document citation information please click the Add bution

NON-PATENT LITERATURE DOCUMENTS

Examiner| Cite
{nitials® i No

include name of the author (in CAPITAL LETTERS), title of the article {(when appropriate), title of the item
{book, magazine, journal, serial, symposium, catalog, eic), date, pages(s), volume-issue number(s}, T

publisher, city and/or country where published.
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EFS Web 2.1.17
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Application Number 14824172

Filing Date 2015-02-17

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99}

First Named Inventor | Eun Jung SEOQ
Art Unit 2887
Examiner Name WILSON, ALLANR

Attorney Docket Number P3862USC1C1CY

JARVHES Non-Final Office Action issued May 4, 20186, in U.S. Patent Application No. 14/816,5332. ﬂ

If vou wish to add additional non-patent literature document cifation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature | /ALLAN R WILSON/ Date Considered 05/25/2016

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608, Draw ling through a
citation if not in conformance and not considered. Include copy of this form with next communication {o applicant.

1 See Kind Codes of USPTO Patent Documents at wenw UERTO GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard S7.3). ° For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
+ Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.18 if possible. 5 Applican is to place a check mark here if
English language translation is attached.
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Application Number 14824172

Filing Date 2015-02-17

INFORMATION DISCLOSURE

First Named Inventor | Eun Jung SEOQ

STATEMENT BY APPLICANT  ——— o

{ Not for submission under 37 CFR 1.99}

Examiner Name WILSON, ALLANR

Attorney Docket Number P3862USC1C1CY

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{(s):

_ That each item of information contained in the information disclosure statement was first cited in any communication
[ from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure siatement. See 37 CFR 1.97{e)(1).

OR

That no item of information contained in the information disclosure statement was ciled in a communication from a
foreign patent office in a counterpart foreign application, and, 1o the knowledge of the person signing the certification
after making reasonable inguiry, no item of information contained in the information disclosure statement was Known to

Xl any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.87(e)}(2).

[ 1 Ses attached certification statement.
B The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

[ 1 Acertification statement is not submitied herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Milliam L. Brooks/ Date (YYYY-MM-DD) 2018-D5-05

Name/Print William L. Brocks Reqistration Number 34,129

This collection of information is required by 37 CFR 1.97 and 1.98. The information is reguired o oblain 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.8.C. 122 and 37 CFR
1.14. This collection is estimated 1o take 1 hour {o 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 {o complete this form and/or suggestions for reducing this burden, should be sent o 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,
W& 223131450,
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Raceipt date: 05/05/2016

Privacy Act Statement

1.

The Privacy Act of 1874 (P.L. 83-579) requires that you be given certain information in connection with your submission of the
attached form related {o a patent application or patent. Accordingly, pursuant {o the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.8.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 {o
process and/or examine your submission related 1o 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
resull 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 foliowing routine uses:

The information on this form will be treated confidentiaily to the exdent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.8.C. 552a). Records from this system of records may be disclosed {o the
Department of Justice to determineg whether the Fresdom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 10 a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routing use, to a Member of Congress submitting a
reguest involving an individual, to whom the record pertains, when the individual has requestied assistance from the
Member with respect io the subject matier of the record.

A record in this system of records may be disclosed, as a routing use, to a contractor of the Agency having need for
the information in order o perform a contract. Recipients of information shall be required {o comply with the
reguirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a{(m).

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

A record in this system of records may be disclosed, as a routing 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)).

A record from this system of records may be disclosed, as a routine use, {o the Administrator, General Services, or
his/her designee, during an inspection of receords conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U1.3.C. 2904 and
2808, 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 o make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, {o the public afier either publication of
the application pursuant to 35 U.8.C. 122(b) orissuance 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, 1o the public if the record was filed in
an application which became abandoned or in which the proceedings were terminaied and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, {0 a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of taw or regulation.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Ma#l Mail Stop ISSUE ¥FEE
Commissioner for Patents
PG, Box 1450
Alexandria, Vivginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for trapsmitting the ISSUE FEE and PUBLICATION FEE (L tequired). Blocks 1 thiough 5 should be compieted where

appropuiate. All further corrsspondence including the Patent, advance otders and notification of maintenance fees will be mailed to the curlmi wtresponden-‘a address as

indicated uniess corrected below of disected othetwise in Block 1, by (a) specifving a new correspondence address; and/or (b} indicating a separate "FEE ADDRESS" {or
maiatenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of railing can only be used for domestic muailings of ‘ﬂ £

Fee(s) Transmittal. This certificate cannot be k= d for any other accompanying

H.C. Park & Associates, PLC Fapsrs Bach additional paper, such as an assipnment or “formal drawing, must

1894 Preston White Drive ave its own cettificate of mailing or transwission,

Reston, VA 20191 Certificate of Mailing or Trancmission
1 hereby certify that this Fee(s) hansr‘uﬁ*- is being deposited with the United
Smte 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 {o the USPTO (571) 273-2885, on the date indicated below.

(Depostios's name)

(Signatue)
Dat2)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO, CONFIRMATION NO.
14/624,172 2015-02-17 Eun Jung SEO P3882UsSC1C1C1 1574
TITLE OF INVENTION:
SLIM LED PACKAGE
E APPLN. TYPE SMALL ENTITY ; ISSUE FEE DUE E PUBLICATION FEE DUE l PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
NONPROVISIONAL  UNDISCOUNTED $980 50 30 $980 2016-08-04
E EXAMINER ; ARTUNIT E CLASS SUBCLASS I
WILSON, ALLANR 2897 257-098000
1. Chan nge of coirespondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
f_H( .363). 1 H.C. Park & Associates, PLC

hames of up to 3 registered patent atiorneys
DR, altematively,

Change of corespondence address (or Change of Correspondence

n bl ~
Address form PTO/SB/122) attached. (2} the name of a single {irm (having as a mgmbcr a <

(. "Fee Address” indication (or "Fee Address” Indication form registered attomey of agent) and the names of up to
PTO/SB/A7; Rev 03-02 or more recenty attached. Use of a Customer 2 tegistered patent atforney's of apents. If no name is 3
Number is reqguired, lisied, o nams will be printed.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLEASE NOTE: Unless an assignee 18 ;defrﬂiicd below, no assignee data will appear on the patent. If an assiguee 1s identified below, the document has been filed for
recordatlon as set forth in 37 CFR 3.11. Completion of this form is NOT a substituts for | filing an assignment.
(Ay NAME OF ASSIGNEE {B) RESIDENCE: (CITY and STATE OR COUNTRY)
Seoul Semiconductor Co., Lid. Ansan-si, Republic of Korea

Please check the appropriate assignee category of categories {will not be printed on the patent) [ Individval 2] Corporation o other privale proup entify L] Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issuc fee shown above)
12} 1ssue Fee [ A check is enclosed.
i.] Publication Fee (No smali e entity discount permitted) 12 Payment by credit card. Form PTO-2038 is attached.
L. Advance Oxder - & of Copics The Director {s hereby authorized to charge the required feels), any deficie any
) overpayvment, to Deposit Account Number 503898 {enclose an oxira copy of this form).

=l

. Change in Entity Status ((rom status indicated above)
ida Applicant claimas SMALL ENTITY status. See 37 CFR 1.27. s Applicant 1s no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g}2).
cant; a registered attorney ot agent; or the assignes or other party in

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other thau the appli
inferest as shown by the records of the United States Patent and Trademark Office.

Authorized Signamre (Villiam L. Brooks/ Dage 2016-07-05

Typed or printed name William L. Brooks Registration Mo, 34,128

This collection of information is required by 37 CFR 1.311. The i‘lfo mation is required fo obtain or retain a
an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.14. This collection is cstimated to take 12 minutes to complete, including gathering, prepanug,
submitting the completed a,pphcauon form t0 the USPTO. Time wﬂl vary dependm upon the individual case. Any comments on the amount of time vou require to con 1pleie
this torm and/or suggestions for reducing this burden, should be sent io the Chisf Information Officer, 1.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, Vitginia 723131430,

Under the Paperwork Reduction Act of 1295, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

benefit by the public which is to file (and by the USPTO to ;rucs»s{;

PTOL-85 (Rev. 82/11) Approved for use through 08/31/2013. OMB 0631-0033 U.S. Patent and Trademark Office; U.S. DEPARI%%B‘& g%‘g%ﬁi%%‘:
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that vou be given certain information in connection with
vour 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 thig
mformation 15 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 examune vour submission related to a patent apphication 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 mtormation provided by vou n this form will be subject to the following routine uses:

1. The wformation on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act {5 U.5.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 1s required by the Freedom of Information Act.

. 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, mecluding disclosures to opposing counsel
in the course of settiement 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 mdividual, 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 m 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
svstem of records may be disclosed, as a routine use, to the International Bureau of the World
Intelectual Property Orgamization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routing use, to another federal agency for
purposes of National Security review (35 U.5.C. 181} and for review pursuant to the Atomic Encrgy
Act (42 US.C. 218{c)).

7. A record from this syvstem of records may be disclosed, as a routine use, to the Adminisirator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements i 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 determunations about
mdividuals.

8. A rocord from this system of records may be disclosed, as a routine use, to the public after cither
publication of the application pursuant to 35 U.S.C. 122{(b) or issuance of a patent pursuant to 33
USC 151 Further, a record may be disclosed, subject to the limitations of 37 CFR 114, as a
routing 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 mayv 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 faw or
regulation.

]
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Electronic Patent Application Fee Transmittal

Application Number:

14624172

Filing Date:

17-Feb-2015

Title of Invention:

SLIM LED PACKAGE

First Named Inventor/Applicant Name:

Eun Jung SEO

Filer: Hae-Chan Park/Beatriz Sanchez
Attorney Docket Number: P3962USC1C1C1
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:
Utility Appl Issue Fee 1501 1 960 960
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFS ID: 26249527
Application Number: 14624172
International Application Number:
Confirmation Number: 1574

Title of Invention:

SLIM LED PACKAGE

First Named Inventor/Applicant Name:

EunJung SEO

Customer Number:

58027

Filer:

Hae-Chan Park/william brooks

Filer Authorized By:

Hae-Chan Park

Attorney Docket Number: P3962USC1C1C1
Receipt Date: 05-JUL-2016
Filing Date: 17-FEB-2015
Time Stamp: 16:28:45

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $960

RAM confirmation Number 3213

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.)
130434
1 Issue Fee Payment (PTO-85B) P3962USC1C1C1 _Issue_Fee.pdf no 2
28582a73befSbdac70bd4d43deb33432cf0|
857a9
Warnings:
Information:
30414
2 Fee Worksheet (SB06) fee-info.pdf no 2
a2afafa589dfe8359a68730d3bc276ac65da
Warnings:
Information:
Total Files Size (in bytes): 160848

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.

EX1008, Page 242



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.
14/624,172 08/09/2016 9412913 P3962USC1CIC1 1574
58027 7590 07/20/2016

H.C. PARK & ASSOCIATES, PLC
1894 PRESTON WHITE DRIVE
RESTON, VA 20191

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):

Eun Jung SEO, Ansan-si, KOREA, REPUBLIC OF;
Seoul Semiconductor Co., Ltd., Ansan-si, KOREA, REPUBLIC OF;

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.
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