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.
14/815,433 03/22/2016 9293664 114898-8005.US02 1096
97075 7590 03/02/2016
Perkins Coie LLP - SDO General
PO Box 1247

Seattle, WA 98111-1247

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):

Won Cheol Seo, Ansan-si, KOREA, REPUBLIC OF;
Seoul Semiconductor Co., Ltd., Seoul, KOREA, REPUBLIC OF;
Dae Sung Cho, 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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Docket No.: 114898-8005.US02
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Won Cheol Seo et al.

Application No.: 14/815,433 Confirmation No.: 1096
Filed: July 31, 2015 Examiner: Cuong Quang Nguyen
For: WAFER-LEVEL LIGHT EMITTING DIODE Art Unit: 2811

PACKAGE AND METHOD OF
FABRICATING THE SAME

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NOTICE OF ALLOWANCE

In response to the Notice of Allowance mailed November 12, 2015, enclosed is a

completed Issue Fee Transmittal Form PTOL-85b.

COMMENTS ON EXAMINER’S REASONS FOR ALLOWANCE

It is recognized that in accordance with M.P.E.P. § 1302.14, the Examiner’s reasons for
allowance need not set forth all of the details as to why the claims are allowed. In the above-
referenced application, it is not conceded that the Examiner’s stated reasons for allowance are
the only reasons for which the claims are allowable. The Examiner’s reasons for allowance
indicate that particular claim elements are not disclosed or suggested by the prior art of record,
yet the claims may be patentable for other reasons as well, including the inventive combination
of all of the recited claim elements. It is not conceded that the specific limitations identified by
the Examiner are necessary to distinguish the art of record or to satisfy the requirements of 35
U.S.C. § 112. Moreover, the Examiner does not assert, and it would not be conceded, that the
Examiner’s reasons have any bearing on the patentability of claims in any other applications

directed to the disclosed subject matter.

129858500.1



Inventor : Won Cheol Seo et al. Docket No.: 114898-8005.US02
Appl. No. : 14/815,433

Filed : July 31, 2015

Page : 20f2

In addition, each dependent claim stands on its own and may be allowable on its own
merits. In particular, each dependent claim may be allowable on the basis of a combination of
some of the features recited in the dependent claim and its base claim(s), which combination of
features may not include all of the limitations identified in the Examiner’s reasons for allowance.

Please apply the required fees in the amount of $960.00, and any charges or credits, to
Deposit Account No. 50-0665.

Respectfully submitted,

Date: February 10, 2016 /Bing Ai/
Bing Ai
Reg. No. 43,312

Perkins Coie LLP

P.O. Box 1247

Seattle, Washington 98111-1247
Telephone: (858) 720-5700
Facsimile: (206) 359-7198

129858500.1



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
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
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address

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

Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other ax:companying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

97075 7590 11/12/2015 Certificate of Mailing or Transmission
Perkins Coie LLP - SDO General I hereby certify that this Fee(s) Transmittal is being deposited with the United
P.O. Box 1247 States Postal Service with sufficient postage for first class mail in an envelope
S. ’ le. Washi 08111-1247 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
eattle, Washington - transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/815,433 07/31/2015 Won Cheol Seo 114898-8005.US02 1096
TITLE OF INVENTION: WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF FABRICATING THE SAME
| APPLN. TYPE | ENTITY STATUS | ISSUEFEE | PUBLICATION FEEDUE | PREV.PAID ISSUEFEE | TOTALFEES)DUE |  DATEDUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 02/12/2016
| EXAMINER | ARTUNIT | CLASS-SUBCLASS |
NGUYEN, CUONG QUANG 2811 257-098000
1. Change of correspondence address or indication of "Fee 2. For printing on the patent front page, list
Address" (37 CFR 1.363). (1) The names of up to 3 registered patent attorneys 1 _Perkins Coie LLP
|:| Change of comespondence address (or Change of | or agents OR, altenatively,
Correspondence Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a 2

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

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed
for recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Seoul Semiconductor Co., Ltd. Ansan-si, Republic of Korea

Please check the appropriate assignee category or categories (will not be printed on the patent) : |:| Individual Corporation or other private group entity D Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee D A check is enclosed.
[ ] Publication Fee (No small entity discount permitted) Payment by credit card.
|:| Advance Order - # of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number  50-0665  (DEFICIENCIES ONLY).

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

|:| Applicant asserting small entity status. See 37 CFR 1.27 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.

|:| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

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

Authorized Signature /Bing Ai/ Date  February 10, 2016
Typed or printed name Bing Ai Registration No. 43,312
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

129857582.1



Electronic Patent Application Fee Transmittal

Application Number: 14815433

Filing Date: 31-Jul-2015

. . WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF
Title of Invention:

FABRICATING THE SAME
First Named Inventor/Applicant Name: Won Cheol Seo
Filer: Bing Ai/Michelle Melendez
Attorney Docket Number: 114898-8005.US02
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sul:’-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




Description

Fee Code

Quantity

Amount

Sub-Total in
USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

9260




Electronic Acknowledgement Receipt

EFS ID: 24884095
Application Number: 14815433
International Application Number:
Confirmation Number: 1096

Title of Invention:

WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF

FABRICATING THE SAME

First Named Inventor/Applicant Name:

Won Cheol Seo

Customer Number:

97075

Filer:

Bing Ai/Michelle Melendez

Filer Authorized By:

Bing Ai

Attorney Docket Number: 114898-8005.US02
Receipt Date: 10-FEB-2016
Filing Date: 31-JUL-2015
Time Stamp: 20:03:40

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 6660

Deposit Account

Authorized User

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




File Listing:

Document . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
48435
1 Issue Fee Payment (PTO-85B) Issue_Fee_Payment.pdf no 3
ala44d3e0c8e3334af284f55d3ae8c2b089(]
e016
Warnings:
Information:
30867
2 Fee Worksheet (SB06) fee-info.pdf no 2
8157637a0b680bf4820a0cb6148eef8d24c7
e0378
Warnings:
Information:
Total Files Size (in bytes){ 79302

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.




Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 515433 SEO ET AL
RMTRRSIA (2=
CUONG Q NGUYEN 2811

CPC
Symbol Type Version
HO1L 33 F 2013-01-01
HO1L 33 | 2013-01-01
HO1L 33 | 2013-01-01
HO1L 33 | 2013-01-01
HO1L 33 | 2013-01-01
HO1L 27 | 2013-01-01
HO1L 33 A 2013-01-01
HO1L 33 A 2013-01-01
HOo1L 33 | 2013-01-01
HOo1L 33 | 2013-01-01
HO1L 33 | 2013-01-01
HO1L 33 | 2013-01-01
HO1L 2933 A 2013-01-01
HOo1L 2924 A 2013-01-01
HO1L 33 | 2013-01-01
HO1L 33 | 2013-01-01
HO1L 33 | 2013-01-01
HO1L 33 | 2013-01-01
Ho1L 33 | 2013-01-01
HO1L 2933 A 2013-01-01
HO1L 2933 A 2013-01-01
HO1L 2933 A 2013-01-01
HO1L 2933 A 2013-01-01
HOo1L 27 | 2013-01-01
HO1L 33 | 2013-01-01
HO1L 33 | 2013-01-01
CPC Combination Sets
Symbol Type Set RankKing Version
HO1L 2924 A 1 1 2013-01-01
NONE

Total Claims Allowed:

19

(Assistant Examiner) (Date)
/CUONG Q NGUYEN/
Primary Examiner.Art Unit 2811 12/09/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 52 1

U.S. Patent and Trademark Office

Part of Paper No. 20151209




Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 515433 SEO ET AL

CUONG Q NGUYEN 2811
HO1L A 1 2 2013-01-01
NONE

Total Claims Allowed:
19
(Assistant Examiner) (Date)
/CUONG Q NGUYEN/
Primary Examiner.Art Unit 2811 12/09/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 52 1
U.S. Patent and Trademark Office Part of Paper No. 20151209

10



Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14815433 SEO ET AL.
Examiner Art Unit
CUONG Q NGUYEN 2811

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS

SUBCLASS

CLAIMED NON-CLAIMED

257

98

L

33/00 (2010.01.01)

CROSS REFERENCE(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

257 9
NONE

Total Claims Allowed:

19

(Assistant Examiner) (Date)
/CUONG Q NGUYEN/
Primary Examiner.Art Unit 2811 12/09/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 52 1

U.S. Patent and Trademark Office

Part of Paper No. 20151209

11




Application/Control No.
Issue Classification | 515433

SEO ET AL.

Applicant(s)/Patent Under Reexamination

CUONG Q NGUYEN

Art Unit

2811

X Claims renumbered in the same order as presented by applicant O CPA O T.n. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

NONE

Total Claims Allowed:

19

(Assistant Examiner) (Date)
/CUONG Q NGUYEN/
Primary Examiner.Art Unit 2811 12/09/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 52 1

U.S. Patent and Trademark Office

Part of Paper No. 20151209

12




UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

[ APPLICATION NUMBER FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
14/815,433 07/31/2015 Won Cheol Seo 114898-8005.US02
CONFIRMATION NO. 1096
97075 PUBLICATION NOTICE

Perkins Coie LLP - SDO General

P ok 1547 O

Seattle, WA 98111-1247

Title:WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF FABRICATING THE SAME

Publication No.US-2015-0340579-A1
Publication Date:11/26/2015

NOTICE OF PUBLICATION OF APPLICATION

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

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

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

page 1 of 1

13



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.“SP[O.gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
97075 7590 117122015
Perkins Coie LLP - SDO General NGUYEN, CUONG QUANG
PO Box 1247
Seattle, WA 98111-1247 | ART UNIT PAPERNUMBER |
2811
DATE MAILED: 11/12/2015
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
14/815,433 07/31/2015 Won Cheol Seo 114898-8005.US02 1096

TITLE OF INVENTION: WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF FABRICATING THE SAME

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

nonprovisional UNDISCOUNTED $960 $0 30 $960 02/12/2016

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.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

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

Commissioner for Patents

P.O. Box 1450

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
é)ropuate All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

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

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certlﬁcate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

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

97975 R 7590 11/12/2015 I hereby certify that this Fee(s f) Transmittal is being deposited with the United
Perkins Coie LLP - SDO General States Postal Service with sufficient postage for first class mail in an envelope
PO Box 1247 addressed to the Mail Stog ISSUE FEE address above, or being facsimile

OX transmitted to the USPTO (571) 273-2885, on the date indicated below.
Seattle, WA 98111-1247
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/815,433 07/31/2015 Won Cheol Seo 114898-8005.US02 1096
TITLE OF INVENTION: WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF FABRICATING THE SAME
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 30 $960 02/12/2016
I EXAMINER | ART UNIT I CLASS-SUBCLASS |
NGUYEN, CUONG QUANG 2811 257-098000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). 1
(1) The names of up to 3 registered patent attorneys
(| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON 1

HE 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 printed on the patent) :

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

[ Individual [ 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.

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

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

(| Applicant asserting small entity status. See 37 CFR 1.27

(| Applicant changing to regular undiscounted fee status.

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

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

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

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

Authorized Signature

Date

Typed or printed name

Registration No.

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

Page 2 of 3

OMB 0651-0033

15
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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.“SP[O.gOV

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
14/815,433 07/31/2015 Won Cheol Seo 114898-8005.US02 1096
| EXAMINER |
97075 7590 117122015
Perkins Coie LLP - SDO General NGUYEN, CUONG QUANG
PO Box 1247
Seattle, WA 98111-1247 | ART UNIT PAPERNUMBER |
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DATE MAILED: 11/12/2015

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

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

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

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

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

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)

14/815,433 SEO ET AL.
. ) i i AlA (First Inventor to
Notice of Allowability E’L‘J‘:)"I‘\l'geé NGUYEN par UMt iy status

No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [ This communication is responsive to

Oa 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 52-70. 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
hitpeww Lsplo.gov/patenis/init_events/oph/indax.isp or send an inquiry to PPHicadback@usplo.goy .

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

a)X Al b)[J Some *c)[] None of the:
1. [X] Cetrtified copies of the priotity documents have been received.
2. [[] Certified copies of the priority documents have been received in Application No. ___
3. [J 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. ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

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

2. [ Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 07/31/2015

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [] Other .

of Biological Material
4. [] Interview Summary (PTO-413),
Paper No./Mail Date .

/CUONG Q NGUYEN/
Primary Examiner, Art Unit 2811

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20151101
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Application/Control Number: 14/815,433 Page 2
Art Unit: 2811

The present application is being examined under the pre-AlA first to invent provisions.
DETAILED ACTION
Reason for Allowance

1. Claims 52-70 are allowed.

The following is an examiner's statement of reasons for allowance: Prior art do not
teach or render obvious a light emitting diode package having an arrangement as
claimed such as “a protective insulation layer covering a sidewall of the first conductive
type semiconductor layer and the second conductive type semiconductor layer, wherein
the protective insulation layer includes insulation layers having different indices of
refraction from each other” (claim 52), “ a protective insulation layer covering a sidewall
of the first conductive type semiconductor layer and the second conductive type
semiconductor layer, wherein the protective insulation layer includes insulation layers
having different indices of refraction from each other; and a lens to adjust an orientation
angle of light emitted from the LED package” (claim 57), “a circuit board; a LED package
bonded on the circuit board without bonding wires; wherein the LED package
comprising ...... a first electrode pad arranged over a first side of the semiconductor
stack, the first electrode pad being electrically connected to the first conductive type
semiconductor layer via some of the plurality of contact holes; a second electrode pad
arranged over the first side of the semiconductor stack, the second electrode pad being
electrically connected to the second conductive type semiconductor layer; and a

protective insulation layer covering a sidewall of the first conductive type semiconductor
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Application/Control Number: 14/815,433 Page 3
Art Unit: 2811

Layer” (claim 59).

2. 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

3. Papers related to this application may be submitted to Technology center
(TC) 2800 by facsimile transmission. Papers should be faxed to TC 2800 via the
Fax Center number is (571) 273-8300. The faxing of such papers must conform
with the notice published in the Official Gazette, 1096 OG 30 (November 15, 1989).
4. Any inquiry concerning this communication or any earlier communication from
the Examiner should be directed to CUONG Q NGUYEN whose telephone number is
(671) 272-1661. The Examiner is in the Office generally between the hours of 6:30 AM
to 5:00 PM (Eastern Standard Time) Monday through Thursday. If attempts to reach the
examiner by telephone are unsuccessful the examiner's supervisor Lynne Gurley who

can be reached on (571) 272-1670.

/Cuong Q Nguyen/

Primary Examiner, Art Unit 2811

November 6, 2015
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/815,433
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), b), or (@) N/A N/A N/A N/A 280
SEARCH FEE
(37 CFR 1.16(K). (), or () N/A N/A N/A N/A 600
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (a) N/A N/A N/A N/A 720
TOTAL CLAIMS .
(37 CFR 1.16(i)) 19 minus 20= OR [« 80 0.00
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 3 minus 3 = x 420 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
] Total 0 " -
= (37 CF; Iav16(i)) Mins = OR |x =
=] Independent * Minus | *** =
E (37 orR 1.16(h) = OR |x =
<§( Application Size Fee (37 CGFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total * Minus ** =
> (37 oFn ?16@)) OR [x
% Independent Minus i = OR .
i | @rorri16m)
<§E Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
14/815,433 07/31/2015 2811 1600 114898-8005.US02 19 3
CONFIRMATION NO. 1096
97075 FILING RECEIPT

hO Box toar o0 cerer A B

Seattle, WA 98111-1247
Date Mailed: 08/19/2015

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)

Won Cheol Seo, Ansan-si, KOREA, REPUBLIC OF;

Dae Sung Cho, Ansan-si, KOREA, REPUBLIC OF;
Applicant(s)

Seoul Semiconductor Co., Ltd., Seoul, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 97075

Domestic Priority data as claimed by applicant
This application is a CON of 14/708,029 05/08/2015
which is a CON of 13/194,317 07/29/2011 PAT 9070851

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see hitp://www.uspto.gov for more information.)

REPUBLIC OF KOREA 10-2010-0092808 09/24/2010

REPUBLIC OF KOREA 10-2010-0092807 09/24/2010

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: 08/17/2015
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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 14/815,433

Projected Publication Date: 11/26/2015
Non-Publication Request: No

Early Publication Request: No

Title
WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF FABRICATING THE
SAME

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).

page 2 of 3

130



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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PTOIALAIB2E (07-13)
Approved for use rough 143 .em» Q848 085100851
Trademark Office; U 8. DEPARTMENT OF COMMERCE
of information unles s # displays a valid OMB conirol number

U.S. Fatent
Under the Papenwork Reduction Aot of 1835, sie persons are required io respond te a collect

POWER OF ATTORNEY BY APPLICANT

her the attached transmittal letfer

[ hereby revoke all previous powers of atiomey given in the application identified in
or ihe boxas balow. ‘

Application Number Filing Date

{Note:  The boxes above may be lefl blank if information is provided on form PTOAIBE2AY

1 X i Ehereby appoint the Patent Pracifionar(s) associated with the folowing Customer Number as myfour atiomaey(s) or g?ﬁi{s)
and o transact afl business in ibe United States Patent and Trad emark Office connected therewith for the applicatio

refefenced in the aftachad franamitial leiter (form PTO/AIABZA) or identified above: 57075
Srlia
Or
] ! hereby appoint Practitioner(s) named in the ailached Hst Jorm PTOAIABZC) a5 miviour aliome(s} or agent{s). and (o transact
L ali business in the United Siates Patent and Trademark Office connected therewith for the patent applicalion refarenced in the

attached transmitial lefter {form PTOALNBRAY aridentified above,  (Mote: Complete form PTOAIABRC)

Please recognize or change the correspondence address for the application identified in the attached transmitial
fatter or the boxes above to!

E The address associated with the above-meantionad Customear Number
OR
D The address assoriated with Customer MNumber:

OR

Figm ¢
Individual Name

Addrass

3 State ! , ip l

Country
Telephone ] Emal

i am the Applicant { the Applicant is 8 juristic entity, ¥st the Apglicant name in the box):

SEOUL SEMICONDUCTOR CO., LTD,

[ inventor or Joint Inventor {title not required betow)
D Legal Representative of a Deceased or Legally Incapacitated invenior {title not required below)
Assignes or Person (o Whaorn the Inventor is Under an Obsligation 1o Assian {(provide signe's e if applicant is 4 juristic antity}

Fersen Whe Otherwise Shows Sufficlent Progristary Inferest (e.g.. a petition under 37 CFR 1.468(b}{2) was grantad in
- the application or is concurrently being filed with this documaent) (prmr ide signer's f#fle if applicant s a liristic entity)

SIGNATURE of Applicant for Patent
The undersigned (whnse filie is §L@¢p§ ed below) is authorized to acl on behalf of the applinent (e.g., whers the applicant is a jutistic entify}

4 ] e . i . ;
Signature S yaZadlisa (R Date (Optional}) | 2w [ {7 70b 177
/ i / i A ;
Name g-1-~§yuck Jung CHOI '
Title Chief IF Counsel, SECGUL SEMICONDUCTOR CO., LTD

MOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 fur signature regquiremants and

cerifications, #f more than one applicant, use mulliple fonme,

iXE vorstof 1 forms are subrnified.
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Electronic Acknowledgement Receipt

EFS ID: 23102279
Application Number: 14815433
International Application Number:
Confirmation Number: 1096

Title of Invention:

FABRICATING THE SAME

WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF

First Named Inventor/Applicant Name:

Won Cheol Seo

Customer Number:

97075

Filer:

Hwa C. Lee/Michelle Melendez

Filer Authorized By:

Hwa C. Lee

Attorney Docket Number: 114898-8005.US02
Receipt Date: 03-AUG-2015
Filing Date:
Time Stamp: 19:05:30

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number P Message Digest | Part/.zip| (ifappl.)
60292
1 Transmittal Letter Transmittal.pdf no 1
d571ec6bdd782fe91b6120fd15c954ada39

of12f

Warnings:

Information:

133




811491
2 Power of Attorney POA.pdf no 1

3130509ff4ef6edf58760457e21163cf9f436
3ad

Warnings:

Information:

Total Files Size (in bytes):| 871783

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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Doc Code: PA.. PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051
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.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number 14/815,433 (Conf. No. 1096)
Filing Date July 31, 2015

First Named Inventor Won Cheol Seo

Title

WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF
FABRICATING THE SAME

Art Unit n/a

Examiner Name n/a

Attorney Docket Number | 114898-8005.US02
SIGNATURE of Applicant or Patent Practitioner

Signature /Hwa C. Lee 59747/ Date (Optional) August 3, 2015
Name Registration

Title (if Applicant is
a juristic entity)

Applicant Name (if Applicant is a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If more than
one applicant, use multiple forms.

*Total of 1 forms are submitted.

LEGAL127005787.1
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11988 El Camina Real © +1.8587205700
Suite 350 Q@ +18587205799
San Diege, CA 92130-2594 perkinscoie.com

July 31, 2015

Attorney Docket No.: 114898-8005.US02

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

Presented for filing is a continuation patent application of:

Title: WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF
FABRICATING THE SAME

Inventor(s): Won Cheol Seo, Dae Sung Cho
Applicant(s):  Seoul Semiconductor Co., Ltd.

Enclosed are the following papers, including those required to receive a filing date under 37
C.FR. § 1.53(b):

Pages
Specification 34
Claims 13
Abstract 1
Drawings 19
Declaration 6

Enclosures:
— Application Data Sheet (7 pages).
— Information Disclosure Statement with Disclosure Form (4 pages).
— Preliminary Amendment (8 pages).

LEGAL127006076.1

BELLEVUE - 8O3E - (HICACO - DALLAS - DEMYER - LOR A
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Commissioner for Patents
U.S. Patent & Trademark Office
Page 2

Under 35 U.S.C. §120, this application is a continuation of, and claims the benefits and priorities
to, co-pending U.S. Patent Application No. 14/708,029, filed on May 8, 2015, which is a
continuation of U.S. Patent Application No. 13/194,317, filed on July 29, 2011. The U.S. Patent
Application No. 13/194,317 further claims the benefits and priorities to Korean Patent
Application No. 10-2010-0092807, filed on September 24, 2010, and Korean Patent Application
No. 10-2010-0092808, filed on September 24, 2010. The entire content of the before-mentioned
patent applications is incorporated by reference as part of the disclosure of this application.

The specification of this application as filed herewith is the original specification filed for U.S.
Patent Application No. 13/194,317 on July 29, 2011. A preliminary amendment is concurrently
filed herewith to reflect the priority claims for this filing and to add new claims for this
continuation filing.

Basic Filing Fee $280.00
Search Fee $600.00
Examination Fee $720.00
Total Claims 19 over 20 0x $80 $0.00
Independent Claims 3 over 3 0 x $420 $0.00
Fee for Multiple Dependent Claims $0.00
Surcharge for Late Oath or Declaration $0.00
Fee for each additional 50 pages of Specification

and Drawings over 100 $0.00
Total Filing fee $1,600.00

Please apply the required fees in the amount of $1,600.00, and any charges or credits, to Deposit
Account No. 50-5252.

If this application is found to be incomplete, or if a telephone conference would otherwise be
helpful, please call the undersigned at (858) 720-5700.

Please direct all correspondence to the following:

97075

PTO Customer Number
Respectfully submitted,
/Bing Ai/

Bing Ai
Reg. No. 43,312

Enclosures
BA/msm

LEGAL127006076.1
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PTO/AIA/14 (12-13)
Appreved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT CF COMMERCE

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

. . Attorney Docket Number | 114898-8005.US02
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF FABRICATING THE SAME

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

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

Secrecy Order 37 CFR 5.2

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

Inventor Information:
Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Won Cheol Seo
Residence Information (Select One) (O US Residency  (s) Non US Residency () Active US Military Service
City | aAnsansi Country of Residence i KR

Mailing Address of Inventor:

Address 1 1B-36, 727-5 Wonsi-dong, Danwon-gu
Address 2 Gyeonggi-do
City Ansan-si | State/Province ‘
Postal Code 425-851 ‘ Country i ‘ KR
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Dae Sung Cho
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City | aAnsansi Country of Residence i KR

Mailing Address of Inventor:

Address 1 1B-36, 727-5 Wonsi-dong, Danwon-gu

Address 2 Gyeonggi-do

City Ansan-si | State/Province ‘
Postal Code ‘ 425-851 ‘ Country | KR

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

generated within this form by selecting the Add button. Add

Correspondence Information:

EFS Web 2.2.11
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PTO/AIA/14 (12-13)

Appreved for use through 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 114898-8005.US02

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF FABRICATING THE SAME

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

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

Customer Number 97075

Email Address patentprocurement@perkinscoie.com | | Add Email | |[Remove Email

Application Information:

Title of the Invention WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF FABRICATING THE SAME
Attorney Docket Number| 114898-8005.US802 Small Entity Status Claimed [ |

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets {if any) 19 Suggested Figure for Publication (if any) | 2

Filing By Reference:

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

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

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

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

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

[] 35U.8.C. 122(b} and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

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

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

Please Select One: (¢) Customer Number | (O US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 97075

EFS Web 2.2.11
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PTO/AIA/14 (12-13)

Appreved for use through 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 114898-8005.US02

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF FABRICATING THE SAME

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 US.C. 119{(e), 120, 121, or 365(¢) or indicate National Stage

entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

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

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
Continuation of 14708029 2015-05-08
Prior Application Status | Patented
it | conmuyrpe | Prepeeelcaten [ Fiabee | ratentumver | oevamon)
14708029 Continuation of 13194317 2011-07-29 9070851 2015-06-30

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Foreign Priority Information:

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

[ Remove |
Application Number Country [ Filing Date (YYYY-MM-DD) Access Codei (if applicable)
10-2010-0092808 KR 2010-09-24
| Remove |
Application Number Country i Filing Date (YYYY-MM-DD) Access Codei (if applicable)
10-2010-0092807 KR 2010-09-24
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

EFS Web 2.2.11
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PTO/AIA/14 (12-13)

Appreved for use through 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 114898-8005.US02

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF FABRICATING THE SAME

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

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

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

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

18, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

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 (JPQ), the Korean Intellectual Property Office {KIFQO), the World Intellectual Property Office {(WIPQ),
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 of 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.

EFS Web 2.2.11
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PTO/AIA/14 (12-13)

Appreved for use through 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 114898-8005.US02

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF FABRICATING THE SAME

Applicant 1

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

identified in this section.

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

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

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

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here.

Organization Name

Seoul Semiconductor Co., Ltd.

Mailing Address Information:

Address 1 148-29, GASAN-DONG

Address 2 GEUMCHEON-GU

City Seoul State/Province

Country 1| KR Postal Code 158-801
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

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

Assignee 1

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

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. []

EFS Web 2.2.11
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PTO/AIA/14 (12-13)

Appreved for use through 01/31/2014. OMB 0651-0032

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

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

Attorney Docket Number | 114898-8005.US02

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF FABRICATING THE SAME

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assighee including Non-Applicant Assighee:

Address 1

Address 2

City State/Province
Country i Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button. Add

Signature:

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

Signature |/Bing Aif Date (YYYY-MM-DD)| 2015-07-31
First Name | Bing Last Name | Ai Registration Number | 43312
Additional Signature may be generated within this form by selecting the Add button. Add

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Cffice, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NCT SEND FEES OR
COMPLETED FORMS TC THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.11
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.5.C. 2(b)(2); (2) furnishing of the information 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 Cffice 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 toc a court, magistrate, or
administrative fribunal, 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.5.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.5.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) orissuance of a patent pursuant to 35 U.5.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 abandened or in which the proceedings were
terminated and which application is referenced by either a published applicaticn, 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
USPTQC becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.2.11
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Doc code: Oath

Document Description: Oath or declaration filed
: PTOIAJS02
Approved for uss thicugh DU3120%4, OMB 08 :
L1.5 Patent and Trademark OHfic 3. DEPARTMENT OF COMMERCE
Under the Pepesyork Reduction Act of 1885, no persens are texpuired to respond o 8 coliection of informatinn unless # displays 2 valid OMB control number

SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR UTILITY \\3
OR DESIGN PATENT APPLICATION (35 U.8.C, 115{d) AND 37 CFR 1.84) j

e o o WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF FABRICATING THE SAME

e

This slatement is directed {o
Eﬂg The atfached applicaiion,
QR

i United Stetes application or PCT inlemational application number filed on

LEGAL NAME of iventor {o whom this substitule statement applies:

{E.5., Given Name {first and middle {f any}} and Family Nams or Sumame)
Dae Sung CHO

Residence {except for & deceassed or legally incapaciialed inventon);

-, ANSAN-S , Republic of Korea

it State Couny
Maliing Address {exeapt for 2 deceasad or legally Incapacitaiad inveniary:

KR

Country

Ansan-si ., 425-851

City State

| belisve the above-named invenior oy joint invenlor 10 be the original inventor of an original joint inventor of a2 dlaimed invention
in the appiication.

The above-ideniified applicalion was made or authorized to be made by me.

i hereby acknowledge thal any willful false siatement made in this statement i punishable under 18 UE.C, 1001 by fine o
imprisonment of nol more than five (8) years, or both,

Relationship {0 the inventor to whom this substitute stalement applies:
Legai Representative (for deceased or lagally incapaciiated inventor only),
Perscn ¢ whom the invenlor is under an obligafion o assign,

Parson who otherwise shows a sufficlent propristary interest in the maiter (pelition under 37 CFR 1.48 is required), or

Joint inventor.

{Page 1 of 2}
sHralion is recuired by 35 US.C 115 and 3F CFR 4837 armation s regquired 1o ohiain of relain a beneflt by the public which iz
1. This colieciion is estimated o faka 3
4 BTG | i vary depending upon the individu

fima you reguirs i complate this form andior suggestions for reducing this burden, should De sent {o the Chief ty inn Officer, U8,
i Trademark Office, U, Departiment of Commerce, P.O. Box 1480, Alexandda, WA 223131480, DO NOT SEND FEES OR COMPLETED FORMS 7O
THIS ADDRESS. SEND TO: Commissionar for Patenis, F.O. Box 1450, Alexandria, VA 2231314840,
i you o0t aSMSIN0S it cORNSING e form, ool 1-3ORPTO-9199 sntl select opiiarn 2.
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Appsroved for use |
.8, Padent and Teade mank O
Lincksr the Papenyork Raduction Aot of $586, v persons a7 fenuired (0 meepind 10 4 ¢of ¢y of information Lniess B dispiavs s vald OMR

SUBSTITUTE STATEMENT

o
>

RYRO] R ey

Circumslances permiiting axecution of this substitute statement:

{ ] fnverdor s grdder lsgal Incapacity,

Invantoer sannot be fourd or regched after diligent sifor, or

to has rehused 10 exsonte e oath or declaration undsy 37 GFR 1.83

(] v
if thera are joind inverdors, plesse check the spproprate box below:

@ Ar application dats shesf under 37 DFR 1.78 {(PTOMAIAN 4 or equivalend) naming the enlira nventive enlily has bean
T ar s currently submiited,

R

An application dala shest undeor 37 OFR 1.78 (PTOAIA 4 or squivalent) has nof been submitied. Thug, s Substiivte
o Stadement Suppismental Sheel (PTOVAIAM T or sguivalsnt) naming the enfire inventive entity and providing invendor
information is atiached. Ses 37 OFR 1.84().

WARNING:

Fetilionerfapplicant is cautioned o avoid subrmiting personal information in documends filed ine g patend gpplication thal may
contriblte o identily theft. Personad information such a8 social security numbers, bank scoou numbers, or sredit card nuambees
{miher thary s cheok or oradit card authorization Jorsn PTG-2038 submitied for paymernd purpases) is never reguired by the USFPTO
fe suppor 2 pelitisn or an application. i this type of personal informaiion is included In documents submitied {o the USFTO,
palitionsrsfapplicanis should congider radanting such personal information from ihe documents before submitting thems o the
USPTO. Petitoneriappiicant is advissd that the recard of 3 paterst application is available fo the public after nublicaion of the
appiication (unisss a nonv-publication request in compliance with 37 GFR 1.213(a} is madein the appiication) or issuancs of 2
patent Furthermore, the record fom en abandonsd appiication may also be availabis to the public # the application
wierencad i a pubiished applicafion or an issued palent {see 37 CFR 1.14). Checks and credit card audhorizalion forms
PYO-Z038 submiitad for payment purposes s not retained in the application fils and therefore are nat publicly svailable.

PERSON EXECUTING THIS SURSTITUTE STATEMENT:

me: yuck Jung CHOI for Seoul Semiconductor Co., Lid. |

L L {i‘u‘i(g i

Nam

-

Date (Oadionaly:
R st Manager of IP Department

Fesidence {urdess provided Iy an spplication defs shaet, PTOIAIATL or aquivatent):

o, ANSAN-S] e o, EPUDlIC Of Korea

Saiing Acdress {unless grovided i3 an gppication dala sheel, FTOAIANY o aquivaiont}
Seoul Semiconductor Co., Lid,
1B-25, 727, Wonsi-dong, Danwon-gu, Gysonggi-do

¥
2

Zip 42 5,“ 8 5 "i County K R

Ansan-si

City ‘ Sl
Mete: Lise an additional BTO/AIND? form for each invenior who is deceased, legally incapacitated, canrod be found or
reached gfier ditigent effort, or has refused fo execule the oath or declaration under 37 CFR 143,

Fags 2 of 2]
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Privacy Act Statement

The Privacy Act of 1874 {P.L. §3-578} requires thal vou be given certain informalion in connection
with your submission of the sttached form reladed 1o a patent application or patert. Accordingly,
pursuant to the requiremants of the Act, please be advised thall (1) the general authority for the
coltection 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 U8, Patent and Trademark
Gffics is to process andior examine your submission refated 1o a patent application or patent. I you do
not furmish the requesied information, the U.S. Patent and Trademark Office may not be ghbie o
process and/or examing your submission, which may resull in termination of proceedings of
abandonment of the application or exgdration of the patent.

The information provided by you in this forre wil be subject 1o the following routine uses:

1. Tha inrformation on this form will be trealed confidentially fo the exieni allowed under the
Freedom of Informstion Act (B U.S.C. 552} and the Privacy Act (8 LS. C 582a). Records from
this sysiem of records may be disclosad o the Depariment of Justice 1o determing whether
disclostre of these records is required by the Freedem of information Act.

2. Avrecord from this system of records may be disclosad, as @ routing use, inthe course of
presenting evidence 10 a courl, magistrate, or adminisirative tribunal, including disclosures to
Loposing pounsel in the course of settlement negoliations.

3. Avrecord in this system of records may he disclosed, as a routine use, 1o 3 Membaer of
Congress submilling a request involving an individual, to whom the record pertaing, when the
individual has requested assistance from the Member with raspect to the subject matier of the
recard,

4. Arecord in this system of records may be disciosed, as a routine use, to a conlractor of the
Agency having need for {he information in order to perform a condract. Recipients o

irformation shall be reguired to somply with the requirements of the Privacy Aot of 18974, as

amendad, pursuantto 5 U.8.C 6&82a{m).

Acrecord related 10 an intemational Application flled under the Patent Cooperation Trealy In

this systern of records may be disclosed, as @ rouling use, o the International Bureau of the

Werld Intellectual Property Organization, pursuant (o the Patent Coopsration Treaty.

8. Avrepord in this system of records may be disclosad, as a routing use, 1o another fadaral
agency for purposes of National Securlty review (35 U.S.C. 181) and for review pursuant lo
the Atomic Energy Act (42 U.S.0 218{c)).

7. Avrecord from this system of records may be disclossd, as a routine use, I the Administrator,
General Services, or histher designes, during an inspection of records conducled by GEA as
part of thal agency's responsibility o recommend improvements in records managemant
practices and programs, under authority of 44 U 8.0, 2804 and 28086, Such disclosure shall
be made in accordance with the G8A regulations governing inspection of records for this
purpnse, and any other relevant {ia., G8A or Commercs) directive. Such disclosure shall not
be used to make determinations about individuals.

& Arecord from this system of records may be disclosed, as a routine use, o the public after
gither puldlication of the application pursuant fo 35 U1.S.C. 122(b} or issuance of & patent
pursuard 10 35 U.S.C. 1861, Further, a record may be disciosed, sulijact {o the Emilations of 37
CFR 1,14, &5 & rouling use, 16 the public if the record was filed in an application which
hacame abandoned or in which the procesdings were ferminated and which application is
refererced by either a published application, an application open to public inspedtion or an
instied patant,

8. A record from this system of records may be disciosed, as a rouline use, to a Federal, Blate,
of local law enforcement agency, if the USPTO becomes aware of a violation or polential
violation of faw or regulation.

o
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Doc code: Oath
Document Description: Cath or deslaration filed
PYOIAIAGR {0842}
Approved for use Byough 01/312014. OMB 3551-8032
U8, Palent and Trademsrk Dillice; S DEPARTMENT OF COMMERCE
Under the Prperwork Rediohon Act of 1885, 00 persons ars ieQuired 10 respond 6 8 oollsction of information unless i dispisys o valsd OMRB control number.

(/ SUBSTITUTE STATEMENT IN LIEU OF AN CATH OR DECLARATION FOR UTILITY I
OR DESIGN PATENT APBLICATION (35 U.S.C. 115{d) AND 37 CFR 1.54} J

R A S SRR RS At S et e R

Tifle of e e e oA g
G o WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF FABRICATING THE SAME

This sisdament is direcled to:

The aflached application,

OR

jUnit&d States application or PCT internatfonal application number filed on

LEGAL NAME of inventor to whom this substitute statement applies:

{£.g.. Givent Name {first and middle {f any}} and Family Name or Sumame)

Won Cheol SEO

Residence {excapt for a decsasad or legally incapaciialed invanton):
P ¥ P J

City Aﬂga n-5i State Gountry

Mailing Address {excent for s decsased of legally incapacitated inventor)

Republic of Korea

Ansan-si ] ., 425-851 KR

ity Stale Coumry

| believe the above-named inventor or joint inventior to be the original inventor or an origingl joint inventor of a claimed invention
in the application,

The above-identiiled apphcation was made or authorized o be made by me.

| heraby acknowiadge that any willful falee statement made in this statement ig punishable under 18 U.S.C. 1001 by fine or
imprisormant of not more then five {8) vears, or both,

Reiationship o the inventor 1o whom this substitute statement applies:

Legal Representative (for deceasad or iegally incapaditated nventos onlyl

Assighes,

Rarson o whormn the inventor is under an obligation 1o assign,

5 Barson who otherwise shows a sufficient proprietary interest in the matler (petilion undsr 37 CFR 1,48 is raguired), or

é Joint Inventor.

[Pags 1 0f 2}

This coflention of information i requited by 35 UL.8.0. 115 and 37 CFR 1.83. The informalion is raquired to obiain or reiain 2 benelit by the pubtic which is {o fie {and
by the USPTO to process) an application, Confidentiatity Is governed by 38 US.L. 122 and &F OFR 111 and 1 14, Tids colleclion s estimated 1o take 1 minuta 0
complete, inciuding gathering, prenaring, 2nd submitting the completed application form 1o the UEPTO. Time will vary depending upen the individual case. Any
coramenis on ihe amount of ime vou require o complete this form andfor suggestions for reducing this durden, should be sent {0 the Chief Information Officer, U.S,
Patant and Trademark Office, L S, Depariment of Commarce, B0, Box 1450, Almandds, WA 225151480, DO NOT SEND FEES OR COMPLETED FORME TO
THIS ADDRESS. SEND TOr Commissionsy for Patents, PO, Box 1450, Alexandria, VA 223137450,

i vou peed assislance o compleling e form, cal -80(-PTC-2788 and safzcf 0plion 2.
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PTOMSEAIARE {O6-1E)

i for uge ’hr'mgi* 0SSOI MG DS TIGR2
8. ARTMENT OF COMMEREE

a valid DNME contad number,

Bngar the Paperwsrk Reduction Aot of 1895, no pemens &g sanied 0 regpo,

SUBSTITUTE STATEMENT

Clroumatences permitting execution of this substitule statement:

_j Inveritor i deceased,

......

]

&x inverior asmnd be found or reached after difigant affort, or

L | lwventor hes refused to execute the oath or decleration under 37 GFR 1.83,

If there ars juint inventors, pleass cheek the appropriste box below:

An applicstion data sheet under 37 CFR 1.76 (PTO/AIAM S or squivaient) naming the erdire bvrentive enfity has hegn
or ia curpendly submitied,

13

i m} An appniicatinn datx shuat undor 37 OFR 1.78 (PTOAINTS or sguivalent) has notbeen submitied. Thus, a Subsiitute
Statement Supplemental Sheet (PTC/AIA/T or equivalend) paming the entire iwenthe entily and providing inventor
information is atlached. See 37 CFR 16844

WARNING:

Potifonerfappicant is caytioned {0 avoeld subraiiting personal information in do»umsmtc filed in & patent appijcalion el may
cordribute {o ideniity the reonal information such g5 sockal securfly numbers, hank acoount mambers, or credit card numbers
{mther than & ;dhm,k of ¢F a,dsi card suthonization iy PT0.2038 submitted for payment purposes) is never required by the USPTOD
o support a pelition or sn spplication. i this fype of personal information is Included in documends submitied 1o the USPTO,
patitionars/appicants should consider redacting such personal information from the documents before submitiing tham B the
USPTQ. Pelitfonarapplicent is advised that the record of a patent applicalion iz available to e public afler pubdication of e
apphication {unless 2 non-publication reguest in compliance with 37 CFR 1.213{a) fs made invthe application) or issuanae of &
patent. Furthermore, the record from an abandoned application may also ke xeailable to the public i the application &
raferanced iy & published applicalion or a0 lasued palent {see 37 OFR 1.44). Checks and credit sard suthorization forms
PTO-2038 submitted for pryment purpuses are not retained in the application fle and therelore are not publicly svailadle.

PERSON EXECUTING THIS BUBSBTITUTE STATEMENT.

S id | Aa 3" A

Hyuck Jung CHOL for Seoul Semiconductor Co., Lid.

Nama: Date (Oplionaly

T R ih Manager of IP Department

¥ PSP s . . ! .
Restdenes (unless provided iy an appiication dete sheet, PTOMAIA 14 or sgudvalent):

iy A ﬂ Sﬁ ﬁ NS § State Country

Republic of Korea

Ramiting Addresa (unless pravided in an appiiostion data shest, PTOMIANMY or sgulivatent)
Seoul Semiconductor Co., Lid,
1B-25, 727, Wonsi-dong, Danwon- ~gu, Gysonggi-do

oy ANSAN-S] 425851 . KR

Siate 12D Courdry

Haterd, capnct ba found or

Mote: Use an adaitional PTOMMIADER form for each inventor who is deceased, legally sagac
reachad after diligent effort, or has refused 10 execute tha oath or declaration uncer 37 uH\

1
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Privacy Act Statement

The Privacy &ct of 1974 {P.L. 83-87%) requiras that vou be given cartain information in connaction
with your submission of the altached form related fo a patent application or patent, Accordingly,
pursuarnt io the requirements of the Act, please be advised thal: (1) the general authority for the
collection of ths Information is 38 LUL.8.C. 2{B)(Z}; (2) furnishing of the information solicited is voluntary,
and (3} the principal purpose for which the information is used by the U5, Palent and Trademark
Office is to process andior examing your submission refated (o a patent application or palent. H you do
not fumnish the requested information, the U.S. Palent and Trademark Office may not be able to
process and/or examing vour submission, which may resull in termination of proceedings of
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject 1o the following routine uses:

w2

7.

The information on this form wili be trested confidentially fo the aexdent allowed under the
Freedom of Information Act (8 LLS.0, 552 and the Privacy Act (8 LiL8.C 582a). Records from
tiiis system of records may be disclosed to the Uepariment of Justice o determine whether
disclosure of these records s raguired by the Fresdom of Information Act

Avrecord from this system of records may be disclosed, as a routing use, in the course of
presenting evidence 1o & court, magistrate, or administrative tribunsi, including disciosures (o
opposing counsel in the course of settisment negoliations.

A vecord in this system of records may be disclosed, 28 a rouiing use, to a Member of
Congrass submifling & ragquest involving an individual, 1o whom the record pertains, when the
individual has requested assistancs from the Member with respect 1o the subjeci matter of the
racord.

Arscord in this system of records may be disciosed, as a routine use, 1o a contractor of the
Agency having need for the information in order fo perform a contract. Recipients of
irdormation shall be reguired to comply with the requiremsnts of the Privacy Act of 1974, as
amended, pursuant o 5 LLS.C. 852a(m).

A record related 1o an intemnational Application filed under the Patent Cooperation Treaty in
this system of records may bs disclosed, as a routine use, to the Intermnational Bureau of the
Warid infellectual Froperty Organization, pursuant [0 the Pateni Cooperation Treaty.

A racord in this system of records may be disciosed, as a routing uss, fo another fedaral
agency for purposes of Nationa! Secudly review (35 UL.S.C. 181 and for review pursuant {o
the Afomic Energy Act (42 ULE.C. 2180},

Acsecord from this system of records may he disclosed, g8 g rouling use, 1o the Administrator,
General Services, or his/her designee, dusing an inspection of records conducted by GSA as
part of that agency's respansibility to racommend improvements in records management
practices and programs, under authority of 44 U.B.C. 2804 and 2808, Such disclosure shall
be made in accordance with the GBA regulalions governing inspaction of records for this
purpose, and any other relevant { Lo, G8A or Commerce) directive. Such disctosure shall not
be used o make determinations about individuals.

Arecord from this systern of records may be disclosed, as g rouling use, (o e public afler
gither publication of the applicgtion pursuant {0 35 U.S.C. 122{b} or issuance of a patent
pursuant fo 35 U.S.C. 181, Further, & record ray be disclosad, subject (o the Hmitations of 37
GFR 1014, as a routine use, 1o the public if the record was filed in an application which
bacame abandored or in which the proceedings were terminated and which application js
referenced by either g published application, an application open {o pubilc inspection or an
issumd patent

A record from this system of records may be disclosed, as a muline use, lo a Federal, Siatla,
or local law enforcerment agency, if the USPTO becomes aware of a violation or potential
viotation of law or regulaiion.
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Docket No. 114898-8005.US02
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Won Cheol Seo et al.

Application No.: Not yet assigned
Filed: Herewith
For: WAFER-LEVEL LIGHT EMITTING DIODE

PACKAGE AND METHOD OF FABRICATING THE
SAME

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

INFORMATION DISCLOSURE STATEMENT

Please consider the references listed on the attached disclosure form. Each document
listed on the disclosure form (3 pages) was cited in the parent application, U.S. Patent

Application Nos. 14/708,029, filed on May 8, 2015 and 13/194,317, filed on July 29, 2011, thus

copies of the documents are not provided.

This Information Disclosure Statement is not to be construed as a representation that: (i) a
search has been made; (ii) additional information that may be material to the examination of this
application does not exist; (iii) the information, protocols, results and the like reported by third
parties are accurate or enabling; or (iv) the cited information is, or is considered to be, material to
patentability. In addition, applicant does not admit that any enclosed item of information
constitutes prior art to the subject invention and specifically reserves the right to demonstrate that

any such reference is not prior art.

Consideration of the references listed plus the return of a copy of the enclosed disclosure
form with the Examiner’s initials in the left column per MPEP 609 are carnestly solicited along

with an early action on the merits.

LEGAL127005868.1
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Inventor : Won Cheol Seo et al. Docket No. 114898-8005.US02
Appl. No. : Not yet assigned

Filed . Herewith

Page : 20f2

This statement is being filed within three months of the filing date of the application or

before receipt of a first Office Action on the merits. No fee is required.

Respectfully submitted,

Date: July 31,2015 /Bing Ai/
Bing Ai
Reg. No. 43,312

Perkins Coie LLP

P.O. Box 1247

Seattle, Washington 98111-1247
Telephone: (858) 720-5700
Facsimile: (206) 359-7198

LEGAL127005868.1
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Sheet 1 of 2

Substitute Form PTO-1449

U.S. Department of Commerce | Attorney Docket No.

Application No.

(Modified) Patent and Trademark Office | 114898-8005.US02 Not yet assigned
Informatiogf ;f:::;::t Statement gzgllllclagtemiconductor Co., Ltd.
(Use several sheets if necessary) Filing Date Group Art Unit
(37 CFR §1.95(6) Herewith Not yet assigned
U.S. Patent Documents
Examiner | Desig Document Publication Filing Date
Initial . 1D Number Date Patentee Class | Subclass | If Appropriate
1 6876008 | 2005-04-05 | Bhat et al.
: 7095061 |  2006-08-22 | Steigerwald et al.
3 7417259 | 2008-08-26 | Sakai et al.
4 7709849 | 2010-05-04 | Kalet al.
5 7723736 | 2010-05-05 | Lee et al.
6 7750469 | 2010-07-06 | Cho et al.
7 7838891 | 2010-11-23 | Lee et al.
8 7846755 |  2010-12-07 | Kal et al.
9 7880181 | 2011-02-01 | Yoon et al.
10 8319246 | 2012-11-27 | Sugizaki
111 20080087902 | 2008-04-17 | Lee et al.
1211 20090039359 | 2009-02-12 | Yoon et al.
131 20090085048 | 2009-04-02 | Lee et al.
141 20090267085 | 2009-10-29 | Lee et al.
15| 20090283787 | 2009-11-19 | Donofrio et al.
16 | 20100078656 | 2010-04-01 | Seo et al.
171 20100078656 | 2010-04-01 | Seo et al.
18| 20100117111 | 2010-05-13 | lllek et al.
191 20100148190 | 2010-06-17 | Kim et al.
20| 20100163887 | 2010-07-01 | Kim et al.
21| 20100163900 | 2010-07-01 | Seo et al.
22| 20100244060 | 2010-09-30 | Lee et al.
23| 20110101414 | 2011-05-05 | Thompson et al.
241 20110140135 | 2011-06-16 | Lee et al.
25| 20110169040 | 2011-07-14 | Seo et al.
26 | 20110175129 | 2011-07-21 | Lee et al.
271 20120032218 | 2012-02-09 | Choi et al.

Examiner Signature

Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.
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Sheet 2 of 2

Substitute Form PTO-1449 U.S. Department of Commerce | Attorney Docket No. Application No.
(Modified) Patent and Trademark Office | 114898-8005.US02 Not yet assigned

Information Disclosure Statement Applicant
by Applicant Seoul Semiconductor Co., Ltd.
(Use several sheets if necessary) Filing Date Group Art Unit

Herewith Not yet assigned
(37 CFR §1.98(b))

Foreign Patent Documents or Published Foreign Patent Applications

Examiner | Desig Document Publication Country or Translation
Initial .ID Number Date Patent Office Class | Subclass Yes No

28 | 100599012 2006-07-04 | KR

29 | 100838197 2008-06-16 | KR

30 | 2004006582 2004-01-08 | JP

31| 2004023568 2004-03-18 | WO

32 | 2007001124 2007-01-04 | WO

33 | 2008130656 2008-06-05 | JP

34 | 2008141015 2008-06-19 | JP

351 1020100016631 2010-02-12 | KR

36 | 1020100036617 2010-04-08 | KR

371 1020100079843 2010-07-08 | KR

Other Documents (include Author, Title, Date, and Place of Publication)

Examiner | Desig.
Initial ID Document

38 | Notice of Allowance of US Patent Application No. 12/623,990 dated April 27, 2012

39 | Non-Final Office Action of US Patent Application No. 12/623,968 dated January 17, 2012

40 | Non-Final Office Action of US Patent Application No. 12/623,990 dated January 19, 2012

41 | Notice of Allowance of US Patent Application No. 12/624,011 dated January 24, 2012

42 | Non-Final Office Action of US Patent Application No. 12/123,162 dated August 5, 2010

43| Notice of Allowance of US Patent Application No. 12/123,162 dated November 30, 2010

44 | Notice of Allowance of related US Patent Application No. 13/345,348 dated June 25, 2012

45 | Notice of Allowance of related US Patent Application No. 12/623,968 dated May 21, 2012

46 | Non-Final Office Action dated April 13, 2012 for US Patent Application No. 13/345,348.

47 | International Search Report and Written Opinion dated May 1, 2012, PCT/kr2011/006544

48 Notice of Allowance dated January 11, 2013 issued for US Patent Application No.
13/482,851

49 | Non-Final Office Action issued on June 13, 2013, in US Patent Application No. 13/865,719

50 | Notice of Allowance issued on October 1, 2013, in US Patent Application No. 13/865,719

Examiner Signature Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.

Substitute Disclosure Form (PTO-1449)
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U.S. Patent Application
Attorney Docket No. 114898-8005.US02 / P16-6062/17SC2C1

WAFER-LEVEL LIGHT EMITTING DIODE PACKAGE AND METHOD OF

FABRICATING THE SAME

TED APPLETATION

CRINGREFERENCE TORE

{B001] This applicaticn olatms priosity frons and the bonefit of Korean Patent Appdication

,/

QURIRNT, filed on September 24, 2010, and Korean Fatemt Application Ne. 18-

it
Aty \Jc

10

U-0092808, filed on Septomber 34, 2010, which are hereby incorporated by referenge Tor gl

purposes as ¥ fulby set fovth heredn,

BACKGROUND OF THE INVENTION

{802} FIELD OF THE INVENTION

{OGG3] The veention relates 1o 2 Hight emitting diode package and o wethod of

fabrivating the same and, mose particudarty, to & waler-fevel Hght emitting dicds package and a

Y

¥116H

raothod of fabricaring the s
{G0G4] DESCURIPTION OF THE BACKGROUND

HY is a semicondector devics that inchades an Netype

{BOD8] A Heht emitting diode {
serniconductor sud & Ptype semiconductor, and gty Hght through recombination of boles and
electrons. Such are LED has heen osed in g wide range of spplications such as display devices,
fraffic Hights, and backlight units Farther, considering the potéatis] merits of lower power

a3

conswmption and fovger Ueapan an existing elecirie bulbs op fluorescent lamaps, the application

vagge of LED has been expanded o general Hahtiug by replacing existing hoandescent lanps

and foorescent lamps.

{GGG6] The LED ryay be wsed in an LED modale. The LED module iy manufuctured
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through a process of fabricating ap LEE ehip at a waley level, o packaging process, and a

/”
M»

modulation process. Spocifi copiconductoy liyors are grown ou a substrate suh as a

sapphire subststie, apd sabiccted o walee-level phtigoming provess 1 Tubroate LER ohips
having slectrods pade, followed by division into individual chips {chip fabrication process). Then,

after mounting the individual chips on a load frame or & privted circuit beard, the slectrade pads

are elestrioatly vonnected 1o lead teroinals via bonding wives, ansd the LED chig

2 molding meinber, therehy providing ap LED package {packaging processy Thew, the LED
package nmounted on & ol board suchas a metdl core printed cirenit board (MUSPOR),
theveby providing an EED wedule sueh sy o Hght scarce modole {modulation wrovess)

{O0UTT Tu the packaging process, o housing andfor the mniding member may be provided

to the LED chip to protect the LED chip from the exiemal eavivommnent, 1o sddition, a phosphor
may be eontained in the molding member 1o convert Hght emitted by the LED iy secihat the
LED package may emit 2 wiitte Hght. therely providing 2 white LED package, Such a white
LED packags mity be sounted oncthe cirondt board such as the MO-PUR snd @ secondary tens

s

oy be provided o the DED padkage i adjost opleitation characisristics of light eantited from

the LED package, thereby providing & dexlved white LED module.

[G008] Howsver, ity be difficelt o sehiove mintaturization and satisfactory heat

dhssipation of the convertionad LED package invhuding the lowd frame or pripted ¢iveuit board.
Fasthermore; lunanouy effia of the LED migy be deteriorated dugso shsorption of Bght by
the lead frame G the pritted ciroedt boad, slectrie resistance heating by the lepd tefminals, and

{0008] In addition, the chip Tabrication provess, the packaging process, and the

modulation process toay be separately carried out, thereby increasing thme and costs for

.3
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manefactwring the LED module,

0] Mesawhile, aleraating current (AT LEDs have been produced and my
The AU LED mehudes sn LED directly vonpedied foan AU power omrdi 1o pérrait continudis
emission of light. One example of AU LEDs, which can be uaed by belng divectly connectad to

high voliage AC power sowree, w disclosed i LS. Patent No, 7417 259, beusd o Sakal, en ad,

{8811Y According to L5, Fatent N, 7417258, LED elements are arvanged i o twos

wonal patterion an insulating subsirate, for exarople, 8 sapphie substinie, and are

i
connected 1o sories fy formy LED arvays, The LED aways ave connected Il sertes {0 gach othey

thereby providing o Hght emitting device that can be operated at high voltage. Fuether, such LED

arravs may be commectad in reverse parallel 1o cacl other an the sapphire substrate, thereby

providing & single-clip Hght emitting devics that can be opesied o continuousty amiy Hght

weing an AL posesr supphy.

{01 2] Since the AC-LED inchudes Hebt omitting colls on a growth substrake, for
examply, on a sapphire substrate, the AC-LED resiricts the structure of the light emitting ells
and iy lmitimprovement of bghy exiraction efficiency. Thus, investigation has been wmade into
a Hght enpitting diode, for axamply, an AUSLED that is based on o substrale separabion prowesa
and includes Haht emitting celly contpoiod iy serios to each other,

pe

SUMMARY OF THE INVENTION

3 3

{13 Exomplary embodiments of the mvention provide owalerdevel LED package and
g method of fabricating the same, wirich can be divectly fornmed i & wodule ones clrcut board
withent using a copvertional lead frame or printed clronit boand,

{0014} Bxemplary embodiments of the invertion glye provide sowafer-devel LED package

Lok
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and a methad of fabricating the same, which hay high efficizney and exhildts uproved heat
sdissipation,

{O01S] Exenplary endhodingits of the Inventon also provide g method of faboiCating an
LED package, which may reduee mannfactoring timeand cost of an LED modals,

{016} Exomplary embodiments of the invention also provide an LED module and a

method of fobricating the same, whish hay high efficiency and exhibits fmproved heat dissipation,

{017 Exemplory embodiments of the meention slso provide o water-devel light emitting
divde package and g method of fabricating the same which includes a phaality of Hght emitting
calte dnd may be dirgetly formed in & wodule on g oirvuit boand without asinga convertional
lead frame or pripted Chrouit board,

{O018] Addittonal foatares of the Invention will be set forth I the deserviption which
follows and inpart will be appavent from the deseription, tv may e leaned by practics of the

invention.

[O019] Ar exemplary embodiment of the present invention discloses an LED packa

including . s Sepiconducton steck including a frst condugtive type sonnconductoriayer, an setive
faver, and a second conductive type asmiconductor layery a phurality of coutact holes arvanged in
the second conduniive type semiconductor laver and the active layer, the contact holes exposing
the first consductive type semiconducinr layer: a first bump arranged on a fivet side of the
senmconductor stack, the Sestbamp baing clecineally connecied to the first conductive type
semicondactor fayer via the phurality of contact holest & second bump wraoged on the flrstside

of the semicochietor stack, the second bump being elpotricaliv eounsoed to the second
conductive type sentconductor laver; and @ proteotive sulation layer covering a sidewall of the

semiconducior stack,
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[6020] Ap exemplary envhodiment of the present invention also discloses a fight smisting

&

73

e module including the LED package secording 1o the aforementioned oxemplary

gmbodiments, The LED moduie sy nohide g Shout board s the LED package mounted onthe
gireuit board; anda leny to adinst an ogtenation angle of Hght emitted from the LED package:
{0211 An exemplary embodiment of the present fovention also discloses u methed of

fabricating an LEDY package. The methed inclodes forming a semiconduotor stack inclading 8

first govdnotive type semivondueto laver, an active laver, and aosecond condugtive type
senpneonductor ldyer on g fest sudstrate; patierndng the somicondusion stack to form aehip
separalion region paiorning the second vonductive tvpe semiconductoy faverand the active
laver to o plurality of Lomtact holes exposing the fivst conductive type senuconductor layer;
fornung a profective insulation layer covering o sidewall of the sermconductor stack in the chip
separation regiom and forming a fest bump aud @ seoond bump ou the semiconductor stack, The
first g is electrically connected to the first condustive type senivondustor laver via the
plurality of contact hodes, snd the seoomd burp 1 clectrically connected to the second

comduotive type seraiconductor fayes

{BB23] An exemplary embodiment of the preseat inveption adso discloseys a Hehtemitting

.

diode package. The LED package inchudes g plurality of fight emisting cells each including & fivs

conductive type semiconductr layer, an 2 fayer, sud @ soonmd conditive type
sennconductor laven g plurality of contact holes srvanged by the second conductive typs
seanieondecior layer and the active laverof sach of the Lght emitting cells, the contact Hodes
expasing the fivst condective type sereondocine layer thereof: @ profective nsulation taver

covering g stdewall of each of the Hght emitting cells; 3 connector lovated arranged on g fisstside

of the Hght endtiing celly and elecrically conpeciing two adjscent Tight soiiting cells o each
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>-»/

ol

Py

other: a first Ty avvangedt cu the fivst side of the lght enitting cells and slecwrically conneoted
o the first condudtive type sendconductor layver vig the pluralivy of vonract hedes of o fisst gl

gmtiting cell of the ight émitting cellspand asecond bungy arsanged e the Hestside of the Gght

emifiing cells and clectrically codnsctad to the second conductive type semiconductor layver of 3
cond Hight emitting cell of the light emitting cells,
{B0231 An exemplary embodiment of the present fivvention alse discloses o Hght emitting
diogde rpodule nwiuding the LED package descrtbed above, The modale includes » curcit boardy
the LED package avvaoged on the cirewt board; and & lens tooadiust an onlendation angle of light

N

vittedd from the LED packags.

&

{0024] An exermplary embodiment of the present invention also discloses a methad of
fabricating an LED package lochading a plarslity of light emitting cells. The method includes

&

forming a ssmicondecior stack including a fivst conductive type sermiconducior layer, an sutive

faver, and 2 second conductive type senticondutor laver on a first subwtrate; pattersing the
sepneonductor stiek o form & chip separation rogion sud a light ermitting orll soparation rogion;
patierning the sccond conductive type sermtconductor laver and the attive layer to form a

ight emitiing vells, cach Hght emitting vell having @ plurality of contact holes

o fee

pharadity of Hg

exposing the Hest conductive type sermconductor laver: forming a protective msulaton fayer

an and the Hehe

covering a silewall of the sernicendoctor stack in the chip separation rey
smiiting cell separation régiory fonming dConnecior conneciing adjscent light saniiting cellyin

Ehe

sevies 1o each othery and forming o frst bamp and 2 second b ou the plarabine of ight

A

ernitting cells. Here, the first bump s elecmnically conneoted to the first condoctive type
senuconductor laver via the plurality of contact boles of & fisst hight envtiing cell of the Hght

epufiing cells, and the second bumyp is electrically comected ©© the second conduciive type

“n
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ol of the light emitting

onductor faver of a second light smitting ©
wiption and the

{8025} 1t is to be vaderstond that both the foregoing general des

Howing detatled deseriphon are exemplary fnd explanatory and are nrtended 1o provide Turther

sxplanation of the fnvention ay claimed

BRIEF DESCRIPTION OF THE DRAWDNGS

{86261 The sccompanying drawings, which are dncluded 1o provide a furthey
iz apecification,

318

understanding of the veotion aud arg lncorporated 1 and constitute a partofth

iHustrate pxemplary embodiments of the igveation, and together with the deseriptinn serve ©©

explain the principles of the mventinn,
Bght exnitting diode pockage acconding

a

{O027] Frgwre 11 a schematic sectionsl vigw of

to o fivst edemplary embodiment of the vention,
schematic sectiona] view of ¢ light emitting dicde package ac

{OO28] Flgwe 2isa
o w second exermplary enthodishent of the inveation,
{0629] Flgore 3 v g sectiongl view of a light emiting divde rmrodide including the Hight

smiitog diode package scconding o the fust exewplany exbodingent.
¢ the light emitting dinde

f;ﬂ,

{301 Figure 4 1o Figure 12 show & method of falwicating
package according to the firstexemplury embodiment, iy which fay v a plan viewand by s o

seettonal view tokes along Hne &-A of £y in Flgure § 1o Flgure 18,

{3 Filgere 13 1o g aectional view showing a method of fabricating the Hght evitting
SO,

dinde package aceonding to the second exeniplary erbodinent of the fovey
{88321 Flgure 14 s aoschematio sectional view of a Heht emitiing diode puckage

S

aceording o a thied exemplory embodiment of the inventio
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[8033] Fioure 18 i a schematie sectional view of o Heht emitting diode package
according toa fourth exemplary crabodiment of the tnvention,

{H034] Figwre 10030 sectional view of o lght emitting diode module incleding the lighe

emitting discky package accoading to the thind exemplary embodiment,

{H038] Figure 17 10 Figuee 26 show o methad of Sabricating the Heht emittiog dicde
package aceonding to the third exemplary embodiment, fn which {8} is a plar view snd (s a

N

A of {ayin Figure 18 to Figopre 33

sectionad view taken along lin

{0036] Figwe 27 iy asectionad view showing a method of fabwicating the Hght emitting

DETAILED DESCRIPTION OF THE HLLUSTRATED EMBOQDIMENTS

{OEATT The iveention iy deseribed more fully heseinadter with reference to the

xemplary enbodinrents of the inventica are shown, This

gecompanying o
invention may, however, be embodiad n many different formys and should not be construey as
Hrptted o the exemplary exbodizgents st forth berein, Rathérn theserexernplary einboditnents
ave provided so that this disclosure Is thorough and will fally convey the svope of the Juvention

L v

es of favers apd reginns may

sizes and rolstive 8

o those skilleod in the art, n the diesd

%

be exaggerated tor slarity. Like raference numeraldin the drawings denow HRe clements,

{B838] Towill be understond that when an eldment speh as o Tayer, il region or

sediveotly onthe othed slement

o
e
i
=
10
%
pes)
e

subsirate iy reforved 1o as being "o’ another element
fntervening sloments wmay also be prosent. In coutrast, when as element 8 referred 1o as baing
“divertly on” another element, there are 1o horvening olements prosent,

{OG39] Figare 1 is o sehemmic seotional view of an LED package 180 aceording to o first
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xemplary embodiment of the nvention,

100401 Re

ing 1 Figure 1, the LED package HI may include @ semicondactar stack

36, s Best contact Wayver 35, g second contaet layer 31, o St insulation layer 33, o second
insufation laver 37 a Grst slectrods pad 388, 8 scvond elevirode pad 3b,a first bump 480 aid

second bump 43b. The LED package 100 may Twther jnclude an msulation faver 43, a dununy

E’*ii""‘? *43‘2, and @awg \ﬁ‘qi\“i’i‘ th convertoer 31

{00411 The senvcondocior stack 3inclades o first condaoiive type wpper semiconduetor

fayer 23, a0 sctive layer 27, and g second conductive type lower sevniconducion layer 28, The

PR

active fayer 27 15 interposed between the upper and lower semiconductor Tavers 25328,

{06421 The active Layer 27 angd thenpper and Jower semivonductor Tayers 25, 29 may be

composed of 8 H-N based compound semiconductor, for exampie, (AL Ga, BuN semicondacior,

%

Hach of the vpper and lower semiconductor favers 28, 28 may bea single Javer on multiple

favers, For exaraple, the upper anddor lower somicoudhetor lavers 25, 2% may include a super
fattion Layer in addition 1o a contact bayer and g clad lover, The active layer 27 vaay have asingle
guantuny well strochs of 2 muli-guantan wedl siructure: The first condugtive type may be an n-
type and e second conductive type may be g p-type. Alterpatively, the fivst conductive type
pay e petype and the sooond conductive type may be ap p-tvpe, Since the uppey
semicondnotor ayer 38 can be formed of an p-iype semconductor layer having relatively low
specifie ventstance, the upper sermiconductor laver 28 yody bave & redatively high thickness.
Theretore, a roughened surface K may be Forued on an spper sweface of theuppst

semivonductor layer 35, 4y which the roughened swifsce B enhancey extraction efficiency of tight

generated in the sotive layer 27,

[Q043] The senconductor stack 30 has @ phurality of contaet holes 30 (e Figare
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formed through the second conduetive type lower semiconductor fayer 29 and the active layer 27
o expose the St conductive type upper sernioonductor layer, and the first comtact layay 38
gontacts the fivst conductive type uppey senscondictor laver 25 exposed ny the plurality of
contact holea,

{80441 The second comtact bayer 31 contacts the szcond conductive type lows
sennconductor layer 29, The seeond contact laver 31 includes a reflective metal layer to reflec

il 3 . Ny
3

tight genersted i the active loyery 27, Further, the second contaet laver 31 may form an ohmie
contact with the second conductive type lower semicondactor fayer 28,

JOG4SY The finstinsulation laver 33 covers the second ontact fayer 310 Further, the first

s

insulation laver 33 covers g sidewsil of the semiconductor st {in the plurality of

gountact holes 30 In addiion, the fivst tnsulation bayer 33 may cover a side swiace of the

seanicondector afack 300 The firsd nsulation foyer 33 Insulates the fivst contact layer 33 from the

ond contact layer 31 while tusolating the second conductive type lowar semicandoectr layer

28 and the active layer 27 exposed i the plunality of contact holes 30a from the fiest contaet
Iover 33, The first tnsdation layer 33 ragy be compoted of g single layeror voultiphe Tayers, sugh
as & siheow oxide cr silicon niride Blm Alternatively, the Srstinsalation Jayer 23 may be

composed of a distributed Bragg refloctor, whieh is foomed by shtornately sacking sulation

es having diffes {3 or SHYNRGs,

'v

astion, for example, SY

’».r"

{3046] The ey comact Iayer 38 v Jocated nader the fest nsnlation fayer 33 and contgets

the furst conductive type upper semicondector fayer 28 through the Gest insulation faver 33 in the
phrality of contact holes 3a. The fivst eontact Iaver 33 inchudes contact sections 38g coutacting
the fiest conductive type upper semmiconductor fayer 23, and 2 connedting section 3530 connecting

the contact sections 35s to each ether. Therefore, the coutact sections 35z are sleguieglly
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opnectud to each othey by the connecting section 33k, The first contact layer 35 s formed wader

dation layer 33 and may be compesed of areflective metal layer.

{BU47T The second insulation layer 37 covers the vk contact Tayer 35 under the i

contact Tayer 35 Iy addition, the second tuxalation lyver 37 covers the fest insplation layer 33

o

while covering s side surface of thy semiconductor stack 3 The second insudation laver 37 vy

o

be eomposed of a single layer or multiple layers, Further, the seeond nsulatinn layer 37 moay be a

distributed Bragg reflecton

{0048 The fivet and second electrede pads 38a, 3 are Tocated under the second

-

}:

insulation faver 37, The first electende pad 382 rnay be connected o the first comtact favey

)-»

through the second insulation layer 37, Further, the second electrode pad 390 may be connedted.

to the second contact Tayer 31 through the second insalstion layer 37 and the St insuladon layer

A

scond buny 480 are Jocated under the Hrstand

{00451 The fivst bunp 452 and the

;e

seeond elrotrode pads 392, 390ty be vonnpeted thereto, respectivedy, The flvstand second bumps
458, 456 may b formed by plating. The (st and second burnps 48z, 455 are ierminals
clectrically connectad 1o @ ciroelt board sued as an MOPOB and have coplangy distal enda. In

addition, the fivst electade pad 3% may be formed at the same level as that of the second

slectrode pad 39b, so that the flest bup 43 and the seoend bumg 450 oy alse be formed on

the same plane. Theretore, the first and second bamps ASh may have the same height,

{058 Meanwhile, the dummy bump 45¢ may be Iocated between the Sest bump 48 and

the second bamp 43b, The dummy bump 450 may be fured mgether with the firsdd and second

45a and 43h 1o provide & heawt passage for discharging heat from the serconductor stagk

anst
)
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{6651} The nsulation ayer 43 may cover side susfaces of the first and second bumps

%
3

432, 45, The fnsudation lver 45

muy also Sover & side sieface of the dommy bumg 45
addition, the insudation fayer 43 1ills spaces betweeh the Hest hamp 485, i second bump 45h
ancd the dosmmy buamp A5 o prevent roctabure o entering the semiconduector stack 30 from
putside. The msulation layer 43 alse covers side sarfaces of the fiest and socond electrods pads
3%, 390 1o protent the first and second electrode pads 3%, 390 from exteraal environmental
factory such oy moisture, Although the powdation Laver 43 may be povdigured o cover the overall
side surfaces of the fiestand second bumps 434, 43b, the tvention s not Hmited thereta
Alternatively, the sulation laver43 viay cover the side awrfaves of the first and spoond Tumps
£5n, 450 except for some regions of the side swrfuce near distal endy of e first and second

bumps,

{652 In the prosent exemplary embodiment, the inselation hayer 43 43 tlostrated as

covering the side surfaces of the first and second electrode pads 304 and 30, but the invention I8
net Hinited therete, Alternatively, soother insulation ayer may by used o cover the first and
sscond slectode pads 3%, 38h and the insudation layer 43 voay belonmed pader the othey

wrelation faver, In this casg, the fivstand second bumps 483, 45b may be connected o the Tt

and seeond gleotrande pads 392, 390 through the other insulation layer,

{H0S53] The wavelength convertor S1 may | od o the first conductive type upper

=

sepuconductor lnver 28 opposite to the rest of the senvconductor stack 30, The wavelength
opvertor S may condact an uppor switace of the fost conductive ype spper semicoidecioy layey

23, The wavelength convertar ST may be a phosphor sheet having a uniforn thickuess without

being Hiatted therete, Alternatively, the wavelength convertor 31 may be a substrate, for examgle,

o sapphire substrate op o stlivon substrate, which s doped with an parity for wavelength
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b surfaes of the sentconductor stack

{08034} I the present exemplary embodinent, the
3 s coversd with v protoctive Instiaiion Tiver, The protediive Bsalaton Tayer may inchads, £y

example the St insalation laver 33 andforthe second Insudation leyer 37, In addition, the fisst

bk

contact fayer 35 may be covored with the second insulation fayer 37 1o be protected from ay

-

external environment and the second vontsetlayer 31 may be coverad with the St insulation

;4

Iwyer 33 and the second tmniation Tayer 37 o be protecied from an sxternal environment, The

first and second slectiode pade 39, 3%h are also prodected by, fovexample, the tusgiation Taver
43, Acenvdingly, it is possible o prevent deteriovation of the semivonductar stack 30 dus 1o
s,

{OOSS5] The wavelength convertor 31 may be attached to the fistconductive type upper

semnicondector fayer 28 ata waferdevel, and then divided together with the protective insulation

i

herefore, a side suvface of the wavelength convertor 3

faver during o chip sepuration process, |
raay he tn o line with the protective nsulation layer, That i the side surface of the wavelengih
comverter 31 may be flush along g stradghy Hoe with a side saglace of the protective insulation
faver. Purther, the side swrface of the wavelsugth convertor 8T may be in a e with a side

> e

surface of the imsudation Javer 43, Thas, the side surfaces of the wavelength converter 31, the

protective manlation layer, and the nsulation Iayer 43 may oli be fhoh slong & straight bne,

{3056 Figure 2 18 8 schomatie sectiona] view of o Rght evpitting diode package 200
according to g second sxevaplary exsbodimont of the lnvention,
{O037] Refeorring 1o Figure 2, the LED package 200 iy similar o the LED package 106

acooniing to the above exeraplary erabodiment, In the prosent exemplhay embodiment, however,

first and second buraps 633, 63b are formed in g substrate 81,

s
Lsl
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[GG38] Specificaliv, the substrate 61 inclodes through-bedes, which have the first and

&1 I8 an msokaion substrste,

second bumps 63, 650 formed therein, rospectively. The subs
for exdmple, o sapphire subsivate or & stlcon subsivate, but ot ratted thereto, The substaie
&1 having the fird and second bomps 833, 68b may be attached to a Brst eleetrade pad 3% and &

second slectinde pad 38, I this case, to provent the firss and sexond electrade pads 38, 380

frony being exposad 1o the outside, an tnsulation lever 4% may cove cs and botiom

surfaces of the first and secoud eleotrode pads 39, 38, Parther, the insulation oy

bave openings, which expuse the St and second slocthode pade 393, 38b, and additionsl metal
fayers 674, 67 wre thes formed in the openings The additional metal favery 674, 87 may te
gompased of a bonding metal,

{0058 Frgure 3 13 a sectional view of g light emitting diode modide inclading the LED

i~

seaplary embodiment,

%

package 100 scovwding to thoe fivst

ped

{H068] Referring to Figure 3, the LED module inclades a oirouit board 71 for example,

an MO-POB, the LED package 100, and @ leay 81, The clrouit board 71 for example, the MO

&

1, 730 Tor mounting the LED packages 100 theveon. The first and

PR, has conniection pads 7.

seonnd bunaps 435, 45 {see Figare 1) of the LED package 100 are connected 1o the counsetion

pads 73, 73b, rospectively.

{8061} A pluralisy of LED packages TOU may be monnted oxncthe Sironit board 71 ang the

fons 81 mioy bo disposed on the LED packages 100 to adjust an orlentation angle of light emitted
from the LED packages 1000

k)

{621 by avoedance with the secomd exemplary embodiment, the

hit oraiiting diode

packages 200 may be moumted on the cirouit hogrd instoad of the LED packages 160

P
28
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(6063} Fioure 4 to Figure 12 show a method of faliicating the LED package 1K

aceording to the Hrst oxemplary cmbodiment. In Figure 3 to Frigure 10, {8} 13 a plan view and {3}

wwa seotional view ke along lne A-A of (g,
{0064] Referring to Figare 4oa semiconductor stack 38, which includes a finsd conduetive
type sepniconductor faver 25, ag active layer 27 and a seoond copduntive type sepyiconductor

5

fayer 29, is formed on g growth substrate 21 The growth snbsteate 21 may be o sappd

substrate bot s not limited thereto, Alicrnatively, the growth subsirate 21 may be another kingdof

heterogbneous substiate, Tor example, & slicon substrate. Bach of the fivst and second conductive

type senviconduetor lavers 23, 29 may be composad of a single layer or nuitiple layers. Favther,

the active layer 27 reay have a single-quantum well strueture or multh-guuntun well strasture
{00585] The compound semiconductor ayers may be formed of TN based compound

srgande chenmieal vapor deposilion

i
o
o
2
foe
o]
=
7
;W
%7
)
5
2]
5

semienndector on the growth substrate 28 In
MOV or mclecular beant epitaxy (MBE;,

[O088] A butfer lover (not shown) raay be formed before forming the compound

semnicondacior lavers. The b

v

Pler layer 1s Tormed do relieve lattice nisnatoh between the growth
subsivate 21 and the compound semicondector lavers and may be formed of » GaNebused

ptarial laver such as galitum nitride o alamimam nitride.

{8067 Referving to (2} and () of Figure 3, the semiconductor stack 30 is patterned o
wivy & ohig {packags) separation region 300 while patierrung the second condugtive type

semicondactor fayer I8 and the active layer 27 to form a phurality of contact holes 30aexpusing

she firse conduetive type somicondnetay Iayer 250 The semiennioctor stack 30 may be patterned

by photolithography and etohing progesses,

[OG68] The clup separation region 30 is & region for dividing the LED package soucture

snnss
LA
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into individual LED packages sud side swfsces of the first condhstive type semiconductor bayer

FO

27 and the seoonst conductive type s

e

aicondacto layer 28 are exposed on

&

he gotive laye

the chip séparstion region 30b. Advantageousty, the chip separation fegion 30b may be

a
X

configurad to expone the substiate 21 without being Hrotted thersto,

{H06%] The phaality of contact holes 303 may have 3 cireular shape, but s net Himised

Bo¥aY

theretn, The contaet holes 30 may have a variery of shapes. The

second conductive type
semicondacior layer 28 and the aotive layer 37 are exposed 1o sidewalls of the plorshisy of
contact hodes e, As shown, the cobitact holes 3a may bave shnted sidewadlls,

[O070] Referving 1 (0 and () of Flaue 6, 2 second oontget laver 31 i formed on the
second vomdoctive type sermonnduotr layer 29, The second contact faver 3 1s formedion the

KB

serrnconductor stack 30

a
i

oF

except for regions eorresponding to the phuglity of contact holes 304
{OG71] The second contact fayer 31 may nelade aivansparsent conduetive oxide film soch
as indiwm s oxide (FTEY or 2 reflective metal lnyer such as stiver {AQ) or slaminum (AL The

seeond contadt layer 31 may be composed of @ single lover or muitiple lavers, The second

comtact Tayer 31y also be configared to form oy ohinic coptact with the second condactive

ovpe semdoondoector layey!

{0721 The second contact fayer 31 may be formed before or after formation of the
plurality of contact hokes 3.

{H073] Referring to () and () of Flguee 7, g fvstrisudation lover 33 35 formedto covey
the sscond contadt Tovew 31, The st insulation laver 33 may cover the eide suehace ol the

seppivondhior stack 30 exposed 1o the chip separstion region 30 while covering the sidewsily

of the plurality of contact hnles 30a. Here, the fiest tnsnlation faver 33 may have openings 33¢

swhich expose the frst condnctive tvpe semivondactor faver 23 in the phuality of contaot holey

i
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{08074} The first suk

fayer 33 mayhe composed of & single layver or multiple layers,

sach as a sibfcon oxide or silicon nitride fine Allernatively, the frst insalation layer 33 may be

composed of u distributed Brage seffector. which i formed by alisrnately stacking fnsulation

~

fayers having different jndices-of vefraction. Por example, the fivst tnselation layver 33 vaay be

v 33

. Furthey, the frstinsulation layer 33

formed by sltenuely staeking 8O TI0; o B0y
iy be formed to provide a distribmed Bragg reflector having high reflectivity over a wide
wavelength range of blue, green, and red Hght By sdiusting the thickoess of eack of the insulation
i ¥R

{OG75] Referving wr fa) angd {hyof Figure 8, o fives contast lyver 38 1s formed on the flrst
slation fayver 33, The sy contaet Tayer 35 inclades contact sections 3% contacting the Tt
conduative type upper sumiconductor layer 25 exposed to the contact holes 3, and a
connecting soction A5 connecting the contart sections 353 10 each other. The first contact lay
35 may be composed of o reflective metal layer, but is o limited thereie,

{@evel 7 st goitact laver 35 B formed on sowe regions of the senticondustor stack
3, secthat the fest insulation layer 33 iy exposed on uther rogiong of the semicouductor stack 30
where the first contact fayer 38 s not formed,

{00771 Referving 1o (o) and () of Figure 9, a second nsniation layer 37 is formed on the

firsd contget layer 33, The seeond insulation Tayer 37 may be vomposed of o single Tayer o
muailipde fayers, such as & sibicoy oxide e silicon sttnde Bme Further, the second ingulation layer

Y

37 way becomposed of a distribaged Bragg veffoctor, which fs formed by alivrnaely stacking

msnlation lovers having different indices of refraction,

{O078] The second maalatton keyer 37 may cover the first contacet layer 35 while covesing

o~
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the first nsulation layer 33, The second jnsulation layor 37 may alse ¢

ceuriace of the

semivondnoier stack 30 in the chip separation ragion 306,

{0791 The seeond nsulation layer 37 has an opening 3y which exposes'the fivst contagt

F it

aver 35, Farther, the second Insulation fayer 37 and the frst tinelation byer 33 wee formed with

an opening 37h, which exposes the second vontact layer 3

{04367 Referring o () and £0) of Figare 10, first and second electrode pads 3%, 39h are

formed on the second tosulation layer 37, The st electrode pad 3ais comected to the fst
contact faver 3% through the speuing 373 and the sevond electrode pad 39 §s conpectad o the

N

evord contact Taver 31 throngh'the opoyng 37,

{8081} The first electrode pad 39a is separated from the second electrods pad 38 and
gach of the Srat and second electrods pads 39, 350 may have g relatively large area froma top

pesspeotbve, for example, an aren oot less than 13 of the avea of the LED package.

{082 Referring 1o Figure 11, an insulation layer 43 i formed ow the first and seooad

eleptrode pasds 30, 390, The fnsulaion g

Soovers the fiest and second electrode pads 3%
39 and has grooves which expose upper surfaces of the clectode pads 3%, 396, Purther, the
wsulatton kuver 43 mpy have g groove which exposes the se

cond fnsulation layer 37 bebween the

First angd secoud eles

m
11
"‘z
o
i
jgee]
T
S
.
s
p
!
z
#
g
¥
o

{B083 Then, firs

el sencnd bumg 433, 450 ave formed inthe grooves of the nsulation
fayer 43, snd o domimy bunp 450 miay be formed betwoeen the frst bupp and the sscond bump,

{0084 The bamps may be formed by plating, for example, slectroplating, using a
metaliic material, W necessary, a soed laver for plating may alse be fened.

{BOBS] Atter the first and second bumps 452, 45 ave formed, the insulation layer 43 may

he remnevetl. For exaraple, the insulation layer 43 may be formed of o polymer such as

o
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st and may be removed after the bumgs are formed, Alternattvely, the insulation layer

gond
,-u‘/

43 may remain o protect the side surfsces of the first sad seeond bumps 45a, 48h,

.S

{0881 In the prosent exsmplary gmbodiment, the insudagon tayer 43 is ilusrated as
being divectly forred on the first and second electvade pada 3% 38b, To other exemplary

diments, avotier jasulatton Tayey may e formed 1o cover the first and second slectrade

pads 39, 39b. The other insulation layer may be confignmd to have openings expos

and second electrode pads 3%a, 390 Then, the processes of forming the insulavo oy
the huinps may be caried out,

[OO8TT Reforving (0 Figure 12, the growth substrate 21 v remioved and g wavele

sonvertor ST s attached o the first condustive tvpe semivonduotor bayer 35, The growih
subsivate 21 may be semoved by an optical techudqgue sugh as laser Bioff (LLOL mechanieal

polishing o chemical stching,

{HOSS] Thon, the exposed surface of the first couduetive type semieoasiactoy layer 23

subieoted to anisotropic etwhing siwh as photoelectrochemical (PEC) stching to form g
roughencd sinface on e exposed fivst conductive type sentconductor kpver 25,

{BO89] Meanwhile, the wavelength converior zach as a phosphor shest containing

caphors may be attached to the first conductive type seniconductor faver 28,

]
r‘,;

{B0B0] Adternatively, the growth sulstrate 21 may

atain an E"deiif\ for oo iﬂﬁ’l}i 23

wavelength of Tight generated in the dotive Tayer 27, T this case, the growth substrate 21 may be
wsed as the wavelength copveartor 31,

{8081T Then, the LED packags structure s divided fute dnstividual packages along the

chip separation region 30h, thereby providing finished LED packages 10U At this time, the

second tnsulation lave is outtogether with the wavelength convertor 51 so that ot planes

anss
e
R
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thereot can be formed in g lne,

{H0B] Flgnm 13 v s sectional view showing a method of fub

& vicating the LED packaze
SEE aceording o' the second exemplary embodiment of thé prosent invention,
(93] Referring to Figare 13, 48 the method of fatwicating the LED package 260

witi the firss and second

according o the prasent exemplay ombodiment, the processes
glectrode pads 30, 39b are formed sve the same as thoss of the methad of fabtivating the LED
package 100 described above (Figures 10 () mnd oy

{BD%] After the Sestand sevond elevirode pads 38, 3%b are formed, an aalation laves
49 ix formed to cover the s and second elootrade pads 3a, 39T The msulation aver 49 may
cover side surfaces of the first and second slectrode pads 3%, 39h to protect the fiest and seeoud

3§

3% has openings which expose the frst and second

glectrade pads 39a, 395, The insulsiion lover

sleetrode pady 38a, 38, Additional metal fayers §7a, 670 are then formed in the openings. The

additional metal lavers 073, 678 may be composed of a bonding mosal,

{OO8S] The substrare 61 18 bowded o the first and second electrode pads 384, 38b. The
substrate &1 sy have through-holes, nowhich the firstand second bumps 83a, 83 may be
formed. Purther, the St and second bumps may de formed at distal endy thoreol with pads 69,
09, The substrate 61 having the fivst and second Tavups 638 630 and the pads 6%, 690 vy be
separately prepared and honded 1o g wader having the first and second electrode pads 38q, 36,

{88861 Then, as deseribedwith veferdnee 1o Figure 12, the groseth substrme 21 is
sepmoved and powavelongth convertor SUimay be attached to the fivst condpetive type
semivonductor layer 25, foltowed by division of the LER package striwture intn individeal LED

packages, As g result, the fnished LED packages 200 as desoribest m Figure 2 are provisded,

{OO97] Figare 14 fvnosectional view of an LED package 300 sccording 10 a thind

20
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xemplary embodiment of the prosent invention.

10098} Re

g o Figure 14, the LED package 300 may include s serakoonductor stack

P34, swhueh s divided Into g pluraly of Dight enutting cells (onby twvo light enutting cells 31,82

are shown herging, a firet contact laver 135, g second covtaet laver 131, 2 first nsalation layes

133, aseconsd fneulation layver 137, a fiest electrode pad 13%, 2 second slectrade pad 38, 5

connector 1380 connecting adjncent Tight emitting cells 10 each other in sevies, sfrsthomp 145s
and a second buop 1430 Fourther, the LED package 300 may inglude a thind insulation layey 141,

ag nsulation layer 43, o dwvmy buinp 1430, o wavelongth wowpesrtin 151, and additionidd matal

,«, \i\ f«rk 34(*3

{B059] The sonvcondugior stack 130 mehnles g first gondoctive type apper

ey
dF
et

sennconductor lover 123, an getive laver 127, and o second conductive type lower semiconducion

fayer 129, The semboondector atack 130 of the present exemplary embodiment s simifar to the

seficondunter stack 3 deseribed i Figure 1, and a detniled deseription thersod will be omitted

hereia,
{GIGH] Bach of the light evpiting cells 1, 82 hag o ploality of goveact hales 130a (sep

&

i

P
f}c

e I8 extending through the second conductive type fower semicondector layer 128 and

onductor fayer, and the frst

thergotive layer 127 s expose the fust conductive type upper s

contact layer 138 comtacts the first conductive type upper seadconductor layer 125 axposed in

the phuraiity of contadt holes, The lightemuting cells §1,82 wre'separsted from each other by o
eell separatioy region 130 (see Figure 18

{101 The second comtact bayer 131 contacts the seeond conductive type towsr

sendeonductor laver 128 of each of the light emitting vells §1, 82, The seoond contact laver 131

includes a reflective metal layer to reflect ight geoerated in the sotive Tayer 127, Further, the
21
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cont contmzt dayer 131 niay fonman olunic contact with the second conductive type Jowe
semicondnoor layer T3
{3021 The Bost bosudation lover 133 covers the second contget Tayer 131, Purther, the
%

frst Dosulation layer 133 covers a sidewall of the semiconductor stack 130 expored in the

phavality of contant holes 130a, In addition, the first budation laver 133 may cover a side surface

of et of the Heht cmitting colls 81, 82, The fiest tnsulation luyey 133 insula

loyer 135 from the second comtactlaver 13 D while insulaning the sseond conductive type lowear

senpneonductor ldyer 129 and the active layer 127 exposed in the phurslity pfeontact holes 130a
froaw the fist eontact layer 350 The Grst tasolation laver 133 may be composed of @ single Tayer
or wiultiple loyers, sueh ay a siticon oxide or silicon nitride i, Furthermore, the first insnlation
fayer 133 may be composed of g distributed Brage reflector, which s forrsed by alternately
stacking tnsulation layers baving ditferent indices of refraction, fiw example 510y TIO: or

SH/Nb0s

[HI03] The fiestoontact layer 133 1 bocwed nnder the fivst insulation layer 133 and

cofftacts the first condociive bype tppet semiconducior laver 133 through the first insulation
fayer 132 1w the plovality of contact boles 1300 ju each of the Hght endtting cells 81, 82, The st

contact laver 133 inchudes contant sections 133a contacting the fivst cowductive type upper

semicondnotr ayer T35, and @ connsiting sedtion 1350 eonnecting the contadt sectiong 135810

poe

¥

sach other, Therefore, the contact sdctions 1353 are elecpically connedted 1o ench other by the
connecting section 1358b, The fret contact favers 133 Incated wider the respective light amitting

arated from cach other and formed vuder sone regions of the Het nenlation

fayer 133, The fisstonntact fayer 135 may be composed of a reflective metgl |

176



U.S. Patent Application
Attorney Docket No. 114898-8005.US02 / P16-6062/17SC2C1

{G1G4] The second insulation laver 137 covers the first contact fayer 138 under the first

o, the secnmd insnlation layer 137 may cover the fivst neulation layer

Contact layer 1380 In addin

133 while covermyg the side surfice of each of the Hight cmifting vells ST, 82, The sedand

¥

insufation lnver 137 mny be composed of a siugle layer or mvltiply hovers, Allerne

second fusolation laver 37 may be composed of & distritaed Bragg refiector
{3105] The firstelecirade pad 1382 and the second electrods pad 1380 are loeated under
the second insulation layer 137, The first electrode pad 139 rony be connscted to the first

contact faver 135 of & Heet Hght enntting cell ST through the sevdnd naulation layver 137, Burthey,

the second elpotrode pad 13090 may be connectad 10 the second contact Tayer 31 of & second Hght

enutting cell ST through the second nsulation layer 137 and the first fusulation Taver 133
{0188] The connector 139 is located undey the second tnsplation layer 137 and
sleetrically conpraty beo adjacent Haht emitting cells 51, 82 to-cauh other through the »econd
jnselation laver 1370 The conneotor 3% may connect the second contact layer 131 of cae Hght
emnitting cell 81 to the fisst comact layer 135 of another light emitting celt 82 adjecent therato, 50
Y

that the two light envitting celly 31 52 ave covmected in senies to esch other,

a8

S an

A

{BID7] I the preseot exemplary smbadiment, two Hght emitting eel

s

dhpstrated. However, should be understond that two o more hight emitting celis may be
connested fn series o each other by e plamlity of comnectors 13%¢, Here, the first and second

slectrode pads 138, 1390 may be conpecied in s

opposite snds of such serfes away,

{88 &

eanwhile, the third lnsulatioa layer 141 may cover the st electrode pad 138,

Ok

the speons electrode pad 1390 and the connector 139

Sounder the fest electrode pad 139, the

second slectode pad 1390 and the connector 13%¢. The third insulations daver 1 sy have

V]
Led
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opening exposing the fist electrode pad 3% and the second elecirode padt 138h, The thivd

insulation fayer 141 may be formad of a silicon oxisle or stbicon nitride filoy

{31097 The Bovs bomp 1480 and the second burap BSD are Jocsted onder the fivstand
second slectrode pady 158, 1380, respectively. The first and second burps 148, 14588 mae be
formed by platng. The fivst aud second bumps 1435, 1430 ave wrminals elecirioally connected

a.eirouit board suchoas o ME-POR and have distal ends coplanar with each other. In addinion,

the first electrode pad 1390 may be'formed gt the smpe level as that of the second elscirode pad
139b, so that the fivst burap 484 and the second bump 45b may also be fovmed ob the saoe plave.
Therefore, the first and second Tumips 48a, 430 way have the same height

{1 18] The addittional ravtal layers 140a, 140D may be interposed betwesy the Sest burap
148 and the Hrstelectrode pad 13% and between the second buunp 148h and the second
sleetrode pad 1398, Here, the additional metal lpyers 140a, 14800 ovided to forne the fieat

and seeond electrode pads 138, 1390 to be higher than the connector 13% and miay be located

mnside openings of the thivd meulation | et ansd seconsd electrode pads 13%, 139

y'a

and the additional mekad layers 0s, 140b smay constinge finol slecivods pads.

{81111 Meaowhile, the dumpay oy 1450 may be looated between the first bavap

and the second bump 143b. The dummy bump 1430 may be formed together with the first aud

second bump 143a, 148 1 provide a heat passage for discharging heut from the Hght anvtiing

cells 31, 82, The iy hamp 1480 s separated frow the copnecior 139 by the thind mmsslation

12T The insalation layer F43 may cover side surfaces of the fivst and second bumps

> The msulation laver 143 may also cover g side surfuce of the dunuay bung 43¢, In

S

addition, the wulation lover 143 1ills spaves between the Tivst bunp 1455, the second bunyp

o
_a"-_.“
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‘

P45k and the durpmy bump 1430 to prevest moisture from entering the sennconductor stack 138

from catside. Althoogh the nsulation layer 13 may be configured 1o cover the overall side
sarfaces of the firsd and second bamps 1438, 1a5h, the nvention Is ndtnued thereto,

Alternptivedy, the nenlation layver 143 maay cover the side surfseee of the feet and aecond Bunps

1480, 1450 excnpt for some regtons of the side surface neay distal onds of the fust and sseond
bumips,

{O113] The wavelengh convertor 151 miay be Tocnied on the Hght envitting cells 81, 82
The wavelength copverior 131 may contact an sppet swrface of the fivst conductive type upper
serniconductor faver 123, The wavelength convertar P51 also covery o coll separation regimm
130b aned a ohip separation region. The wavelengl convertor 13 may be a phosphar sheet
faving a wdforns thickness without being bratted thersto, Allematively, the wavelength

converter 31 may be a substrate, for example, & sapphive subadrate ov 2 sificon substrate, which is

,.,

Gt

doped with an imprurity Tor wavelengtl conversion.

{HH4] In the present embodimnent, the side surfaces of the light emiting colls K1, S2 are
coversd with a protective insulation Iaver. The protective insnlation laver may include, for
example, the Srst inselation Tayer 133 andfor the seeond tovalation hayer 137, In addition, the
first contaet fayer 133 may be covered with the second insuiation layer 137 to be protected fron

C1AE iy be covered with the first fnsulnion

pxfernal srvvivonment sud the secand corgact la

fayer 133 and the serond insulation layer 137 fo'be protecied from external soviroranent, Puriher,
the furst and second electrads pads 138, 138b are alse protecied by, for example, the thivd
fnvolation laver 143 Acoondingly, i 1 possible to prevent deterinvation of the light enitting colls

R 82 due 1o moistugs,

i
LA
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[O1I5] The wavelength convertor 151 may be attached (o the first conductive type uppar

s

semivondnoier ayer 138 vel, and then divided together with the protective insulation

fayer-during a8 ohup sephrabion progess (of package separation processy Therdtore, a side suifics
of the wavelength convertor 151 may be 1 o Hne with the profeotive fasulation Tayer, Fasther, the
side surface of the wavelength convertor 151 may be iy a Hae with a side surtace of the
wmsulation fayer 143

\

{@116] Figure 15 i schernatio seotional view of o lightemitting dinde package 400

according i a fourth exemplary embodiment of the prosent invention,

{O117] Referring to Flgure 13, the LED package 400 1y sintlar to the LED package 300

according to the shove exemplary cmbodiment. o presemt exemplady enbodinent, however,
firat and second bumps 1638, 165h are Tormed in & subsirate 161,
{4118 Specifically, the subotrate 161 incledes throagh-holes, which have the Hirst and
cond bumps 1632, 165 formed thervain, respeetively. The substrate 161 s aninsulation
substrate, for example, & sapphive substrate or a stlicon substente, but s nor Hetdted theret
{G119] The substrate 161 having the Sost and aecond bumps 1683, 1650 may begttached
e g thind Jovelation layer 141 and the first and second baaps 1F03g, 1050 may be connectad

first amd secomd electrode pads 3%, 1390 respectively. Here, the fivst and second bumps [63,,

165wy be bonded to additional wetal layers 140, 1800, respustively.

{120 Figire 1610 sectional view of o Hght emitting diode module tnclading the LED

packazes 300 sccording o the thind exemplary embadunent tua circeit board,

{121) Referring 0 Flowe 16, the LED modale includes  chrouit board 171, for example.
an MESFOB, the LED package 300, ansd o leas 181, The cironit board 171, for example, the M-
7%

PR, has connection pads 173a, 173b for moonting the LED packages 308 thereors, The first and

20
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¢ 300 are conngeted 1 the

i1

coud Dunps 2Sa, 1430 (ee Flgnre 1) of the LED package

{01221 A plorabity of LED packages 300 may be yoowsed on the oivautt boged 171 and

the fens 181 may be disposed oo the LED packages 30 to adivst an orisotarion angle of Hght

eritted from the LED packages 300

ociments, tustead of the LED packages |

{23 In other exemplary emb

entifiing diode packages 400 may be mounted on the cireait bowrd,

{3134] Figwe 17 10 Figuwre 25 show a method of fabricating the LED pa
according to the tind exemplary embodiment. Ty Figure 1¥ o Figure 23, () i plag view and
{b} is asectional view taken along Hee A-& of {8},

¢
H

{01357 Reforring to Figure 17, o sensconductor stack 139, which inclodes a firw

condyetive type semuiconductor Tayer 125, an active layer 127 and g second conductive type

i
P
-
=
=
jn
Roacd
A
%]

semivonducter layer 129, s fornsed on g greowth substrate 121 The growth subsipate
senieonductor stael 150 are sinilir o the subsirae 21 and the semionadictor stack 38 desoribed

veith reference to Figure 4 and o delailed desoniption thersot will thus be onddtted betein,

{BI26] Reforring tofa) and (b of Figore IR, the ssaviconductor stack 134 is patterned to

separation region 130¢ and a cell separvation region 13800 while patterving

fonm & ohip (pack
the second conductive type semiconductor faver 129 and the active layer 127 1o forn ight
smtiting cells 81, 82, each having o pluralivy of comact holes 1300 exposing the festcondudiyve

type annconductor layer 125, The senuconductor stack 130 may be patteued by

=

photolithography and etehing process

{3271 The chip sepwration region 1300 I g reglon for dividing the LED package

structure oto mdividual LED packages and side surfuces of the st condngtive type
R aed
& d
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semniconductor fayver 123, the active faver 127 and the second conduntive type semivonductor

are exposed at the chip separation reginn 1300, Advantagesusly, the clip separation

ETAR

region 130 and the cell séparation region 1306 may be configired o expose the substrae 121

withowt being Umited thereto,
{1281 The phaality of contact holes 130w may bave 3 ciroular shape, but & pot Hmited

th

vet. The contact holes 130 mavhaveaw v of shapes. The second conductive type
semicondacior lavey 139 and the actbve Taver 127 areexposedio sidewslis of the plarality of
1

contact hodes 130a. The vontact holes 130 may have slanted sidewalls,

3+

{6129) Referving 0 () and () of Flaure 19, 8 second contact aver 131 i fomed on the

second sonduciive typs semibonsductr taver 129, The seeond contaet laver 131 s forped ofvthe

senneonductor stack 130 in each of the light eroltting celle 51, ST except for regions

corresponicding to the plarality of ventact holes 130a.

{1301 The scoond contact layer 131 may include a transparent conductive oxide film

such as indium tn oxide (TTG) or a refloctive metal layer sueh as silvar {Ag) or alumins (Al

Thesecond contaet layer 131 may be composedof o single laver or mnltiple Invers, The second

X

contact laver 131 may also be cenfipured to form an ohmic coptact with the second conductive

type senicondunior lave

{31 The seonmd comact tayer 131 nay e formed befors or after the formation of the

plratity of contaet holes 130a

{O133] Referring to (1) and O of Figues 280, 2 fivst iaadation layer 1323 43 fovmed to

Py

cover the secord comiact laver 131 The firgt fnsulation laver 133 may cover the side swrface of

gach of the Hight eminting eells §1, 52 while covering the sidewalls of the plurality of contact
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hofes 130a. Here, dhe St insulagion faver 133 may have openings 133a, which expose the fivst

somductive type semiconductor layer 123 in the pluralive of comtact holes 1304,

{O133] The fest insulabion lover 133 may be composed of a single fayer ov multiple
Iwvers, suchas a silicon oxide or silicon nivide film. Tn addition, the frst tnselation Iayer 133
may be composed of & diswributed Bragg veflector, which is formed by aliormately stacking

"X

msniation favers having different indices of refraction, Bor example, the firstinsalation layer 133

may be formed by aliernately stacking 3105700 or 31058005 Faether, the Hostvinsulation

fayer 132 vaay be formaed to provide adistributed Bragg retlecton having Mgh rellectivity overa

ide wavelenzth range of Blue, groen, and rod Hight by adjusting the ticknesy of gach of the

W
insulation layvers

{0134] Reforring to {a) and (8) of Figure 21, s st contaet layer 138 is forrpedon the

first insulation layee 1330 The fivst countact Javer 135 iy formed on ench of the Hght emitting vells

Si, 82, and includes contaet sections 33a contacting the first conductive type upper

sepaconductor laver 125 exposed in the contact holes 130a and a conpecting spetion |
connecting the cottact sections 1388w each other. The first contact Iover 135 fasy be gonposed
of a reflective metal layer, butis vot limited thersto,

[R5 The finstoontact laver 1335 1 formed on some pegions of gach of the Hyht emitting
cedle ST ST, so that the first insulation layer 133 i exposad at other regions of the semiconductor

stack 130 where the fvstoontact laver 135 1s not fopmed.

[0136] Refuring o (a) and () of Figure 22,8 second jnsolation layer 137 is formed u
she Hrst contact layey 1350 The second insudation layer 137 may be composed of 3 single laver o

sauitiple lavers, such as 2 silicon oxide or silicon nivide film. Alteraatively, the sscond nsulation
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fayer 137 may be composed of o diswibuted Bragy reflector, which is fonmed by altemately

msulation layers b aving different indices of refraction.

Y

{H137] The seeond nsulation layer 137 wmay cover the At contget Taver 135 while

Y

govering the first neulation laver 133, The secitad Inendation faver 137 may also cover the side

b

surface of the each of the skt emitting vells ST, 820 Ty adkfision, the second tnsnlation layer 137

pe

n

maay fillin the chip separation region 1300 and the cell separation region 1305

{G138] The second fusolation leyer 137 has an opening 1372 which sxposes the first

countact laver 138 ot cach of the Bght evuitting oella 81, 52, Futher, the second tosalation layer

-

P37 and the fest bsulation fayer 133 are formed with an opening 137, which exposes the
second pontact ayer 131,

{H139] Reforring to () and () of Figwe 33, s connector 13% and fivst and sevond
sleetrode pady 139, 1390 gre formed omthe second insalation Layer 1370 The finstelectrode pad
139 s connectad to the Hrst contact Javer 135 of u fivst Hght emitting cell 81 through the
opering 137 snd the secend electrode pad 138h s connectad to the socond contact layer 1531 of
aosecord Heht emitting ool 32 through the opening 1378 Funther, the comector 1300 pommedts

Y.

the frst contact lyver 135 and the second contact fayer 131 of adiavent light emitting oclls §1

o cach other in s through the opeatogs 137, 1370

{D140] Referving o Figure 34, o thivd nsulation layer 141 s formed on the firstand
second electrade pads 1239a, 13% and the Connector {39, The thurd insulation hayer 141 covess

the Brot and aecond electraderpads 138, 138 and the connector 13%¢, aud has grooves which

gxpase uppar sarfaces of the electrode pads 3%, 1390 Meanwhile, the thind tnsalation layer

141 paay have additiopal wetad layers 140q, 1400 formesd i the grooves thergot, The additional

metal fayers 140a, V0 inorease the height of the electrode pads 138, 139, sueh that {ingd

LY
o
o
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3

electrode pads aay have a greuter height thay the connector 138 The addittonal mstal layers

e the formation of the third insubaion Favey 141 Uppetr surfaces

A rany be for
of the additional metal Iayers 140a, 0D may be substantially coplanay with an ipper surtuce of
the thind jusulation Tyee 141

{141T Referring to Figure 350 3 pattorned tsalation laver 143 §s formed on the thivd

wmsulation faver 141, The patteraed nsulation laver 143 has greoves, whick expose the upper side

of the first and second electrode pads 13%, 1398, for example, the additionad rovtad loyvers 140a,

F40h, Further, the patterned insulation layer 143 may bave a groove exposing the thind wosalation
Iayer D4 between the first electrode pad 1392 and the second plectrade pad 135

{03421 Then, frstand second bumps 148, 148b are formed i the grooves of the
spsulation layer 143 and a dumumy burnp 15¢ may be formed between the fivst and second
Dunpa,

{1437 The bunmpy nryy be formed by plating, for example, eloctroplating, As noeded, a
seed laver for pliding may also be formed:

{@144] After the first and second bamps 143a, 1430 are formed, the frsulation layer 143

X

mway be removed, Forexample, the nsulation fayer 143 may be forrmed of & polymer such as

phctoresist and may be ramoeved after the bumps are formed. Aleraatively, the nsulation laye

143 oy romadn 0 protect the side surfaces of the fistand seeond bumps 1d3a, 1450

{1457 Referring to Figure 26, the growth substrate 121 is removed apd s wavelongth
convertor 131 e atiached t the light emitting cells 81, 82, The growth sebetrate 21 may be

rervoved by an optical teclurique suchy ay lager 1ife-of T {LLO), mechanical polishing or chemical

ey
ey
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~

{6146} Then the oxposed surface of the first conductive type senviconductor layer 1258 &

subjected o anisetropic eiching such a3 PEC ctching to form aroughened surface an the exposed

o

first conduetive (vpe sewtivonductor fayer 123,

{1471 Moeanwhile, the wavelength convertor 151, »aoch av a phosphoy shest containing
phosphors, may be attached 1o the first conductive type semiconductor fayer 123

{H48] Alternaively, the growth sobstrate 131 may contain an inpurity for sonverting a
wavelengih of Hght genoried in the avtive layer 127, In this case, the groovth sebsteate 121 may
beused as the wavelengih convertor 1514

{6149] Then, the LED package stracture s divided Into individual packages sdong the
Ship separation region [30c, therebhy providing Spished LED packages 300, Atthis time, the
seeond nsnlation layer 137 18 cut together with the wavelength convertor 181 so that cut planes

therent can be fovmed 1o a Hine,

{OIR8] Figure 27 ix o sectionad view explaining 3 method of fabrivating the LED package

400 aovording to the fourth exemplary enmbdiment of the fnvention.
{151} Befering to Fignre 27, i the method of Dabricating the LED package 404

accopding o this svpbodinent, the processes antil the thivd tnsulation layer 141 and the

additionat metal Tavers Ha, 11400 are fomed ave the sanie as those of the method of

fabricating the LE
{82 1o the present éxemplary embodiment, the substrate 181 1 bopded to the thing
insubation aver WL The substrate 181 may have through-holes, tn which the fisst and second

boamps 103a, 165 may be formed, Further, the first and second bumps 168a 1630 niay be

foemed a distal ends theregt with pads (not showa), T addision, the substrate 161 may have

Y
ot
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. The

grosves partiadly fonmed on a lower surface therent and filled with & mmtallic material 163

o

,;,

metallic material improves substeate heatsdissipation,

{H153] Alternatively, the substrate 161 having the Hestand second bumps 1632, 165k
sy b separately prepared and bonded o o waler Baving the st and second slecirode pads
138, 1350, The first sud second bunps 163a, 163 muay be electrically connpoted to fivst and

seeond electrode pads 130, 139, respectively.

v\

{1541 Then, as described with reference to Flgare 3, the growthshstrate 131 &

&

rerpoved and the wavelength convertor 131 may be attached ty the light emitting oalls 81, 52,

followed by division of the LED package structure dute individuad LED packages, As a resndt,

the finished LED packages 400 as deseribed in Flaore 15 are provided,
{O155] Ax zach, the exemplary embodiments of the ovention provide waferdevel LEDR

packages which can be directly formed twa eirenit board for amodule withot astng a

ped

- ay have high

caventioval lead frame ov privted oircuit beard. Aconrdingly, the LED packsge

etficioney and exhibit improved heat dissipation while reducing tme and cost for fabrication of

the LED package. In addition, sn LED miodule having the LED package moninted thereon miay

have high etfciency and exhilat improved beat dissipation.
{8136] Further, the LED package may include o phlurality of Hght emitting eells

connested fu series o each other and arrays connected in veverss paraliel to each other. Purther,

iy of light emitting colls way be comected 10 o briddge rectificr wnd roay heused 1o

the phy

form w budge weotifier. Therslors, the LED module incleding the LED package may be operated

by AC power without 3 separate AU convertes.

[HST] Adthough the tnvention has been illosteated with reference o some exemplany

embodiments iy conjunetion with the drawings, i0will be apparentio those skitled in the art that

‘s
Lel
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various modiflcations and changes can be made to the invention without departing from the spirk
and scope of the mvention, Farther, itshould be understond that some fontures of a dertain
smbodiment rmay also be gpphed to othery smbodimentwithow depgriing Trove the spinitand
seops of the invention. Therelore, # should be enderstond that the embodimenty-are provided by
way of Hhastration only amd are given 0 provide complate disclosure of the vention and o
provide thorough understanding of the invention to those skilled i the art. Thus, itis ntended
the invention covers the modificaions apd vartations provided they Tall within they scopg of

thay

the gppoided claime and their squivalents.

oy
F28
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WHAT IS CLAIMED I

X

Hght enuttiig diode (LEDY packagd, comprising:

& ssmndeonductor Maok comprining w fivst cioductive type seimicondector Iaver, g0 active

faver, and a seeond conductive type sentconducior laver:

a plurality of contact holes arrang sond conductive type sentconductor laver
and the sotive layer, e contact holex exposing the finstoonductive type seniconductor layer;

a fiest burap areanged ot 2 St slde of the semieondocton stack, the st bump being

conpeeiad to the et eonduetive type semizcodoctor layer via the plurality of contact

o
5
L
=4
-
wis
2"';
M
fasced
R}
('(

a second bump arvapged-on the fivst side of the semiconductor stack, the second bump
being slectrically connsoted 10 the second condustive type semdconductor boyery and

a protective nsulation laver covering a sidewall of the semiconduntar stack.
2 The LED package of ¢liom 1, farther covapiiting awaselength convertey arpanged

onca second side of the semiconductor stack, the second side being opposite to the Hest side ot

the senuoonducion s

3. The LED package of olatny 2, whereny the wavelength converer comprises g

phoephor sheet or an impuriiy-doped stogle evvstal sulatete

The LED package of claim 2, wherein the wavelongth convener oomprises a sidg

e

surface flush with & side surface of the protective Insnlation Tayer,

e
$2]
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& The LED package of claim 1, wherein the protective inselation layer comprises a

distributed Bragg reflector

&, The LED package-of cladm 1 wheredn the first condpetive type semicondoctor

laver eovnprise

The LED package of claim 1, faethercorppnising an nsalation laver srrgnged on

sidde surfaces of the fest boinp aud the second tamap.

& The LED package of claim 7, further cornprising a dunwey bump wiranged

between the first hamp and the second g,

3 The LED package of claim 1, further comprising & substrate comprixing a fivst

threugh-hoke and & second through-hole, the first bump and the second bump bedng arranged in

the first thuooagh-hole gid the second through-hols, mspectively

s

0 The LED package of claim ¥, whersin the substrate comprises sapplire-or siticon,
i The LED package of olatoy 1 further comprising

a Hrst contact layer comprising Qs contact sections contacting the fivst conductive typse
semiconductor layer in the pherality of contagt holes aud 8 counscting sention connecting the Hrs
countact sections o each othery and

a second contact }3\‘ S ovact 0% thee segond conduetive {\‘}\ senwconductor T{I{}*‘t’.‘.!‘,

35
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wherein the protective insulation layer comprises o fivst insulation layer and a second

“

insulation layer, the Hrst insnlation Javer hetar arvanged hebweery the finst contait layer and the

seconid contiot loyer andvovening the second vontadt laver, and the second insulauon layer béing

areanged botsveen the semicondactor atack and the S contact ayer and covering the fisst

contact fayer,

et to the AN st the seeond

st contact lays

whevean the first bump v clectrivally conpe

bump s eleciivalby connected 1o the second contagt layer,

120 The LED package of cladm 11, fother comprising:

& first electrads pad contacting the fivst contact laver through o st pontact kel arvanged
i the second insulation Jager and

a second eleetrode pad contacting the second contact layer though s second contact hade
arvanzed I the second tmvelation faver and the first insulation tayer

wherein the fivst bomp and the second burap contact the fivst electrode pad and the
sscond slectade pad, reapetively,

13 The LED package of ¢l 1L whersly at lesstone of the st insuation fayver

amd the sevnnd insnlation laver comprises o distrtbuted Bragg refleeto

4, A light ewnittiog diode (LEEY) module, comprising:

the LED package of olaim | avranged on the ¢irenit board; and

& leny 1o adjust ap ortentation angle of Tight evatted from the LED pack
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18 The LED mndale of claim 34, wherein the circnit board comprisex a metal coug

printed cirouit howrd (MC-POR

3, and g plurality of the LED packages tomrranged on the MO

PURL

yons,

&, A method of fabeicating & light emitting dinde (LED)Y package, the method
comprising:

forming & seovcondueior wiaek on o fivst substrve, the semivonduoior stack coraprisig a
first conduetive type senmiconductor lyer, an adtive faver, and & second conductive typ

v

semiconductor laven

patterning the seivicondnetor stack to form a Ohip separation reglon]
;,\mmnmg the second conductive type sendeonductor i'&‘v\“% andd the aotive §>W‘°‘ to form a

plurality of contact hodes exposing the frst condoctive type semieonductor layer

formatng & protective nsulation aver covering o sidewall of the senviconducior stack in

the chip separation rogiony and

forming a iyt bumip and g seconpd burp on the sendoeondocior stack,
wheretn the first bump s electrically connected 1o the frst conductive type

semmeonductor fayer vig the plarality of contact hodes, and the secoud bump ix electrically

ponnected 1o the secoud conductive type semiconductor lay

7. The methed of clabm 16, whersin the firstUsnbstvate comprises an impuriiy foy

converting & wavelength of Hight generated in the active fayer,

r,,

18 The method of elaint 16, furthey compeising

oy
b g
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rovpaving the it substiate 0 expose the first conduetive type sensiconducior lave

phor sheet o theexposed fiest conductive type somiconduitor fayer,

attaching a gl

Ay Themethod of olaint 19, funthercomprising:

foring & seeond-contadt lyer onthe second condective type semiconducior faye

forming the first insnlation faver to coverthe second contact laverand sidewslly of the
slorality of coptact holes, the fivst sulation layer comprising oponings exposing the fivst
gonductive type semiconducior laver o the plaradity of contact holes;

forming a first oonact layver onthe frst nsulation Javer, the fivst contact laye
compsing

contact seotions contacting the flrst condnotive type semiconductor Tayer exposed
iy the plurality of contact oles; and

a vonnscling ssction conneeting the contaet aections to vach othey

o cover the first contact layer;

forming the second nsulation

terning the fivst nsulation laver and the seoowd nsulation laver to form au opening

sxposing the first contact fever

forming an opening sxposing the second contact favery and
forming & first olectrode pad and g second electrode pad oy the second tnsudation layer,
the first electrode pad and the second glectrode pad (o be respectively connected to the fist

B

contact faver and the second contact lnyer through the openings,
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wherein the fird I and the second bump are clectrically connectud (o the fiy

slectrode pad amd the sevond slectrads pad,

2

The method of elatm 200 whersin forming the Hret bumd and the second bump

cowprises forming an fosulation layer pattery having opeaings sxposing mzions of the first

<

egiong of the first electrode

it

gleetrode padd and the second electrode pad, sud plating the expeasesd

pad and the seeond slectrode pad with rorpstdlio matesinl,

220 The methed of claim 24, forther comprisings

forming a damnty bunp between the first buny and the second bomp.

23 Themethod of elaim 20, forther comprising bonding 8 accond substrate on the

first electrode pad and the second electrode pad before formin

g

the fivst bump and the seonnd

bumip, whereln formdng the Siest burnp aund the seoond tung comprives forming & plurality of

through-holes in the sécond subsirate, filling the througivholes with a rewliic matenial, sid

bongding the metallic material 1o the frst electrode pad and the second slectrade pad,

24 The method of olalm 23, further comprising: befors bonding the second substeate,
fornang an msolation loesr covering thefind electrode pad andihe second elivirode pads, and

patterniog the nsulaton fayer to expose the first electrode padiand the second electende pad.

25 A light enutting diode (LEDY) package, comptising:

T

¢ plavality of Hght sininting celleesch comprising o first conduotive type semicondacior

AL
4
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iayer, an active laver, and a spoond conductive type senticondurior faver:

serivonductor laver

a plosality of contact holes wrangad W the second conductive vy
4§ & i
and the active layer of vach of the light croitiing celly, tie vontact holes exposing the st
conductive type seraiconduetor Tayer of cach of the Hght emitting oells

a-protective insulation faver covering a sidewall of each of the hght emitting ealis:

side of the lght endtting colls and electrically

a gonnector focated arranged on a
conpecting two sdijacent Hght eomitting cells wreach other

a fiest burgp areanged ot the eyt wide of the light exithing colls and electrically
connected o the first conductive type semicondhitor faver via the plurality of contact holes of &
first light eratiting ool of the light eraitting cedls;and

a second bump arranged on the first side of the Ught enutting cells and electrically

connectsd to the second comductive fype semiconductor laver of & second lght emitting cell of

the Haht enitting cells,

arvanged on a second side of the phavality of Hght emitting celly, the second side being oppostie

Fors

o the firsd side of the plurality of Heht emitting eolis,
270 The LED package of olatny 26, wherein the wavelength converisr conprises s

phoephor sheet or an impuriiy-doped stogle evvstal sulatete

T8 The LED paskage of clainy 26, wherein the wavelength converter has g side

surface flush with & side surface of the protective Insnlation Tayer,
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2. The LED package of claim 28, whereiy the protective insuiation Javer comprises a

distributed Bragg reflector

300 The LED package of glaim 25, wherety the st conductive type semicondactor
faver of zach of the light ewmitting colls comprives & reughened swrface.

&

3L The LED package of elaim 23, further comprising an bsulation lavey arranged on

o

sidde surfaces of the fest boinp aud the second tamap.

32, The LED package of claim 31, further comprising & dumny bump arranged

between the first hamp and the second g,

L package of clatin 23, further coanpis

# a substraie comprising a fivst

threugh-hoke and & second through-hole, the first bump and the second bump bedng arranged in

the first uoagh-holé gid the second through-hols, respectively,
3 The LED package-of cladyy 33, wherein the subsirate comprises grooves arranged

in adower surface thereot and filled with 2 wetallic matenal,

350 The LED package of claim 35, fucther compriaing:
a first coutacs layer comprising fird contact sections soutacting the first conductive type
senuconductor faver of cach o the light emitting cells in the pluraiity of contaet holes aud a

&

conmecty DEISER FHON CONNS i‘ﬁi“ thie first contaet sections © each o W‘!Z s
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& spcond contact laver eontaciing the seeond vowductive type semiconsdactor layer of cach

of the gl enatiing cells,

wherein the protective Healation lavér comprises g/fisst insulation lover dad a sedond
insufation lnesr, the fiest ilntion Jayer being avvanged bebween the fivst contact layer and the

second coutact Iayer and covoring the seoowt couact laver, and a soonnd insulation lyver being

o herwesn the senvconductor staek and the frst comact laver and covering the fiest

wheretn the connector v armanged directly wader the sevond insulation fayer, the
conpector to connent the first coutact Iayer and the second contact ayer ti cach other, the first
bump sontacting the fivst contact laver of the fiost Hght emitting vell, and the second hamp

gontacting the sevond contact laver of the second Heht erpiting cell,

3. The LED package of claim 33, further comprising?

a first clectrode pad contaeting the fiest contact layer of the fiest Heht envitting cell

through a Hiesy contadt hole srranged i the second Insulation lavey; and

a second glectrode pad coatacting the second contact layer of the second hight ensitting

cell shough a second contact hole arvanged in the second inselagion laver and the Hrst insulation

wherein the Rrsthomp apd the second bump contaet the frest electrode pad andithe

secopdelectrade pad, reapectively,

37 The LED package of clain: 36, whersin the counector 1s arvanged gt g same lovel

as the first elecwode pad and the seeoned electrods pad
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A& The LED pachage of claim 36, further comprising a thivd insulation layer being

arvanged bopween the dommy bump and the connectar

38, The LED package of clatm 38, whereln at least one of the fiest insudation Inyer

EH

aved spcond nsulation fayer comprises 3 distribated Bragg veflector,

4, A dight eroiting diode wodule, comprising:
¥ circuit hoardy
the LED package of claim 23arranged on the civenit boardyand

& lens to adjost ait ovientation angle of Tight eratited from the LED package.

41 The LED mochade of claim 48, whersin the cirouit boarsd comprizes a metal core
printed clreuit board (MO-PUBY, and a plosality of the LED packages are mounted on the M-

PR,

432, A method of faboiesting a Heht epvtting diode (LED) package, the muthed
comprising:

forming e semiconductor stack e a finst substrate, the semiconductor stack comprising &
first conductive type semiconductor Tayer, an gefive Taver, and o second conduetiive type
senvicondactor fayern;

patterning the somiconduotor stack to form a obiy separation reglor agd & el ensitting

cell separation regiom

patterning the second conductive type semicondocior laver and the actve layerto fonm g
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plurality of lghtemitting colle, pach Hght enutting colt comprising 3 phivality of contact holes

%

pxposing the first conductive fype semnitonductor layen

FOrmng @ protechive msulaiion ayer covering a sidewall of the waniconducioy stagk in

the chip sepavation region and the Heht emitting call separation regiom;

R

formiug g counsctor connecting adiacent light emitting cellsto-suchy other In seriey; and

forming g first bump and a second bumg o the plusality of Hght sanitiing cells,

Jiia

whersin the first burpp iy sleorieally conpected o the firg conductive type

w&

semiconductor kayyer via the plurality of contact Boles of o fist gl enutling coll of the bght

3+

emitting velly, and the second bump beiug electrivally connectad to the second conductive type

Lot

semivondnotor lyer of 2 seeond lght einitting vell of the Heht emitting velle
43 Themethod of clalmdd, wherein the first substrate comprises an impusity for

caverting & wavelength of ight generated in the active fayer

440 The method of olaim 42, further comprisiag
veapoving the Hrst subatrate toexpose the Heht enutling celly; and

attaching a phosphor sheet to the expoved Hght emitting cells.

>
L7t

Tt

-

¢ method of ¢larp 42, wherein Torming the protective insulation layer

comprises forming a frst fusolation lyved and 2 second tnsulation layer,

46, The methd of claim 4§, further comprising:

forming a second contact Iayer on the second conductive type sendcondugtor layer of
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each of the Haht emitting celly
.

forming the first insulation fayer o Sover the seoond contact layer of vach of the gl

smiining colls snvd sidewalls o the'pluradivy of Sontact holes, tie fost wsnlation layer vomprising

apenings exposing the St conductive type semiconductor fayerin the phlerality of contact holea
fovraing 8 fiyst contact laver on the first nsnlstion laver of cach of the Hght emigting celis,

the first contast laver comprising

contact seotions comacting the fivst conductive type sendoondugtor laver exposed
v the planahiy of voutact holes) and

a conpecting section conecting the comact seotings o each other:

forming the sevond msniation laver 1o cuver the Tirst coptaot lever of pach of the Hgle

patterning the frest tusolation haver and the second tovelation layer of vach of the light
smiting cells to form an opening exposing the Hrst contaet faver

forming an opening exposing the seeond contant layer: and

forming a fivst electrode pad apd 2 second electvode pad owthe second insulation layer,

the Hrst electrods pad and the sevond elstrode pad to be respectively comnectad to the fust

gl

contact laver of the first ight emitting ool and e seeond contant laver of the segong
prtting cell throngh the openiags,
wherein the convector is formed on the second Tsniation baver sod contacty the Tt

g

contact layer and sscond contact fayer of sach of the adjacent Heht emitting cells through the

N

openings, and the st bump and the second tanyg ave electrically connected to the st slectrade

prad and the second electrads pad, respectively,

4B
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~

47 The method of claim 46, wherein forming the first bump and the seeond bump

Comprises Torning an tnsulation layer pattern having openings exposing
shectrode pad and the sevond elsvtrode pad, and plating e expesedregiois of the first clegtrode

pad and the second electvode pad with o roetallic material,

The method of claim 47, fusther comprising:

forming a dumany bump bétween the Tirst bunip and the second bump,

4% The method of clain 48, ferther compristag: before forming the dummy bump.
forming a thivd insulation faver o cover the fiest electrode pad, the second electrode pad, and the
connecton, and paiterning the thivd insulation layer to expose the fest elecirode pad and the

secoud slectrode pad,

ettt of clafm 46, wheremn forming the fivst bump and the second bump
comprises Torming o plurality of through-holes iy the waulation substrate, Tilling the tuoggh-
holes with & metallic material, and bouding thewetallio material to the st elocteads pad and the

cud electrode pad.

L7
i,

The method of clann 3O further comprising: beforeforming the duneny burap,
forming s thivd eelation layer to cover the first electrade pad, the sectad elecirode pad, and the
copmecter, and pattersiing the thivd fnselation laver o expuse the first electrode pad and e

seoond electvode pad
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el Heht emitting

fae

Exeraplary embodimmontsof the present invention provide aw
diode (LED)Y package snd 2 method of fabricating the same. The LED package inclodes a
seapvicondactor atack including o et conductive type sendiconductor layer, an active laver, and 3
second conductive type semivandoctoy layer: a plorality of contact holes arvanged 1u the seeond

3

conduetive type semicorductor kver and the aetive layer, the contat holes exposing the fist

nductive type seniconductor layen a fist bump arvanged on & finstaide of the semicondacior
stack, the first bavap being slectricalby connepted 1o the Gt conduttive type serniconductor Jayer
via'the pluradity of contact holes; o seoond tammp arranged on the first side of the semivondactor
stagk, the second burap beiug elvctrivally connectod to the second conductive type

senneonductor layvern and @ protective insulation layer covering a sidewall of the sentconductor

stack,
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Docket No. 114896-8005.US02
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Won Cheol Sco et al.

Application No.: Not yet assigned Confirmation No.: Not yet assigned
Filed: Herewith Examiner: Not yet assigned
For: WAFER-LEVEL LIGHT EMITTING DIODE Art Unit: Not yet assigned

PACKAGE AND METHOD OF FABRICATING THE
SAME

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

Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Prior to examination, please amend the application as follows:
Amendments to the Specification begin on page 2 of this paper.
Amendments to the Claims begin on page 3 of this paper.

Remarks/Arguments begin on page 8 of this paper.

LEGAL127095349.1
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AMENDMENTS TO THE SPECIFICATION

Please amend paragraph [0001] as indicated below:

[0001] This application is a continuation of, and claims the benefits and priority to, U.S.

Patent Application No. 14/708.029, filed on May 8. 2015, which is a continuation of , and claims
the benefits and priority to, U.S. Patent Application No. 13/194,317, filed on July 29, 2011,
which further claims prieritypriorities and benefits from and the benefits of Korean Patent
Application No. 10-2010-0092807, filed on September 24, 2010, and Korean Patent Application
No. 10-2010-0092808, filed on September 24, 2010. ;~which The above patent applications are

hereby incorporated by reference for all purposes as if fully set forth herein.

LEGAL127095349.1
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AMENDMENTS TO THE CLAIMS

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

Listing of Claims:

Claims 1-51: Canceled.

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

a semiconductor stack comprising a first conductive type semiconductor layer, an active
layer, and a second conductive type semiconductor layer;

a plurality of contact holes arranged in the second conductive type semiconductor layer
and the active layer, the contact holes exposing the first conductive type semiconductor layer;

a first electrode pad arranged over a first side of the semiconductor stack, the first
electrode pad being electrically connected to the first conductive type semiconductor layer via
some of the plurality of contact holes;

a second clectrode pad arranged over the first side of the semiconductor stack, the second
electrode pad being electrically connected to the second conductive type semiconductor layer;
and

a protective insulation layer covering a sidewall of the first conductive type semiconductor
layer and the second conductive type semiconductor layer,

wherein the protective insulation layer includes insulation layers having different indices

of refraction from each other.

53. (New) The LED package of claim 52, further comprising a wavelength convertor
arranged over a second side of the semiconductor stack, the second side being opposite to the
first side of the semiconductor stack,

wherein the wavelength convertor comprises a phosphor sheet or an impurity-doped

material.

LEGAL127095349.1

224



Applicants: Won Cheol Seo et al. Docket No. 114896-8005.US02
Appl. No. : Not yet assigned

Filed : Herewith
Page : 40of 8
54. (New) The LED package of claim 52, further comprising a transparent conductive

oxide film contact layer or a reflective metal layer over the second conductive type
semiconductor layer

a part of the transparent conductive oxide film contact layer or the reflective metal layer is
formed between the second conductive type semiconductor layer and the protective insulation

layer.

55. (New) The LED package of claim 54, wherein the transparent conductive oxide

film contact layer includes an ITO (Indium Tin Oxide).

56. (New) The LED package of claim 55, wherein at least one of the contact holes has
a circular shape, and
wherein the plurality of the contact holes are arranged along at least one side surface of the

LED package.

57. (New) A light emitting diode (LED) module, comprising:
a circuit board;a LED package arranged over the circuit board without bonding wires,
wherein the LED package includes:

a semiconductor stack comprising a first conductive type semiconductor layer, an
active layer, and a second conductive type semiconductor layer;

a plurality of contact holes arranged in the second conductive type semiconductor
layer and the active layer, the contact holes exposing the first conductive type semiconductor
layer;

a first electrode pad arranged over a first side of the semiconductor stack, the first
electrode pad being electrically connected to the first conductive type semiconductor layer via
some of the plurality of contact holes;

a second electrode pad arranged over the first side of the semiconductor stack, the
second electrode pad being electrically connected to the second conductive type semiconductor
layer; and

a protective insulation layer covering a sidewall of the first conductive type

LEGAL127095349.1
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semiconductor layer and the second conductive type semiconductor layer,
wherein the protective insulation layer includes insulation layers having different
indices of refraction from each other; and

a lens to adjust an orientation angle of light emitted from the LED package.

58. (New) The LED module of claim 57, wherein the circuit board comprises a metal

core printed circuit board (MC-PCB), and the LED packages is arranged over the MC-PCB.

59. (New) A light emitting diode (LED) module, comprising:

a circuit board;

a LED package bonded on the circuit board without bonding wires;

wherein the LED package comprising

a semiconductor stack comprising a first conductive type semiconductor layer, an active
layer, and a second conductive type semiconductor layer;

a plurality of contact holes arranged in the second conductive type semiconductor layer
and the active layer, the contact holes exposing the first conductive type semiconductor layer;

a first electrode pad arranged over a first side of the semiconductor stack, the first
electrode pad being electrically connected to the first conductive type semiconductor layer via
some of the plurality of contact holes;

a second electrode pad arranged over the first side of the semiconductor stack, the second
electrode pad being electrically connected to the second conductive type semiconductor layer;
and

a protective insulation layer covering a sidewall of the first conductive type semiconductor

layer.
60, {Newy The LED module of claim 59, further comprising & wavelength converter
over the oppostie side of the LED package to the first and second clectrode pads,

wherein the wavelength convertor comprises a phosphor sheet or an impurity-doped

material.

LEGAL127095349.1
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61, {Mew) The LED module of claim 60, wherein cach area of the fivst and seeond

pads has an arca vot less than Y% of the LED package.

62. {New) The LED vwoodule of claim 39, further comprises a lens to adjust an

oricntation angle of light emitted from the LED package.

83, {Mewy The LED module of claim 59, wherein the protective insulation layver

includes insulation layers having different indices of refraction frorn cach other.

H4. {Mew) The LED module of claim 63, further comprising a transparent conductive
oxide film contact laver or a reflective metal laver over the second conductive type
semiconductor fayer; and

a first part of the proteciive insulation fayver covenng the contact layer,

63, {Mew) The LED module of claim 64, wherein a seoond part of the protective
insulation layver covers the sidewall of the first conductive type semiconductor laver, the second

part of the protective msulation layer contacts the first part of the protective nsulation layer.

66. {New) The LED module of claim 63, wherein cach area of the first and second

pads is not less than ¥ of arca of the LED package.

67. {Newy The LED module of claim 66, further comprising a wavelength convertor
the opposite side of the LED package to the first and second electrode pads,
wherein the wavelength converter comprises a phosphor shect or an fmpurity-doped

material.

638, {Newy The LED module of claim 67, at least one of the contact holes has a
circular shape, and

wherein the plurality of the contact holes are arranged along at least one side surface of the
LED package.

LEGAL127095349.1
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69, {Mew) The LED module of claim 68, further comprising a lons to adjust an

orientation angle of light emitted from the LED package.
74, {lNew) The LED module of claim 69, wherein the circuit beard comprises a metal

core printed cirentt board (MC-PCB}, and a plurality of the LED packages is arranged on the

MC-PCB.
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REMARKS

This application is a continuation of, and claims the benefits and priorities to, co-pending
U.S. Patent Application No. 14/708,029, filed on May &, 2015, which is a continuation of U.S.
Patent Application No. 13/194,317, filed on July 29, 2011. The U.S. Patent Application No.
13/194,317 further claims the benefits and priorities to Korean Patent Application No. 10-2010-
0092807, filed on September 24, 2010, and Korean Patent Application No. 10-2010-0092808,
filed on September 24, 2010.

The specification of this application as filed herewith is the original specification filed for
U.S. Patent Application No. 13/194,317 on July 29, 2011. The above preliminary amendment is
made to reflect the priority claims for this filing, to cancel original claims 1-51 and to add new
claims, Claims 52-70 . Claims 52-70 are supported by the original specification and thus no new
matter has been added.

Entry and consideration of the preliminary amendment is respectfully requested before
examination.

Please apply any necessary charges or credits, to Deposit Account No. 50-5252.

Respectfully submitted,

Date: July 31,2015 /Bing A1/
Bing Ai
Reg. No. 43,312

Perkins Coie LLP

P.O. Box 1247

Seattle, Washington 98111-1247
Telephone: (858) 720-5700
Facsimile: (206) 359-7198
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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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