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

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW. USP[O.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/853,551 02/07/2023 11574990 224007/411598-06416 6655
23363 7590 01/18/2023
Lewis Roca Rothgerber Christie LLP
PO BOX 29001

Glendale, CA 91209-9001

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 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 Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

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

Se-Ho Kim, Yongin-si, KOREA, REPUBLIC OF;
Jin-Woo Park, Yongin-si, KOREA, REPUBLIC OF;
Won-Se Lee, Yongin-si, KOREA, REPUBLIC OF;

APPLICANT(S) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):
SAMSUNG DISPLAY CO., LTD., Yongin-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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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |

17/853,551 06/29/2022 Se-Ho Kim 224007/411598-06416 6655
23363 7590 01092023 | EXAMINER |
Lewis Roca Rothgerber Christie LLP
PO BOX 29001 MALSAWMA, LALRINFAMKIM HMAR
Glendale, CA 91209-9001

| ART UNIT | PAPER NUMBER |

2892
| NOTIFICATION DATE I DELIVERY MODE |
01/09/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

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

PLPrivatePair @lrrc.com
pto@lewisroca.com

PTOL-90A (Rev. 04/07)
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rect Application No. Applicant(s)
Noth CofA//ed bili 17/853,551 Kim et al.
olice of Allowabilily Examiner Art Unit AIA (FITF) Status
LEX H MALSAWMA 2892 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 the IDS filed 12/27/2022.

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

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-30 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) MAll b) (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

5.[) CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

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

2. Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 12/27/2022.

3.0 Examiner's Comment Regarding Requirement for Deposit 7.0 Other .

of Biological Material

4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/LEX H MALSAWMA/

Primary Examiner, Art Unit 2892

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230104
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Receipt date: 12/27/2022 17/883,581 -~ GaAU: 28982

Doc code: IDS PTO/SB/08a (02-18)

. . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Number 17853551
Filing Date P022-06-29

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Se-Ho Kim

Art Unit 2892

Examiner Name ‘ MALSAWMA, LALRINFAMKIM HMAR
Attorney Docket Number | 224007/411598-06416

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(ellm*lner Cite Patent Number Kind Issue Date Narpe of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e 1k Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document .
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Pages,Columns,Lines

Name of Patentee or

Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear

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

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite A . . -
TR (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . - .
publisher, city and/or country where published.

EFS Web 2.1.18
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /L.H.M./
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Receipt date: 12/27/2022 17/883,581 -~ GaAU: 28982
Application Number 17853551

Filing Date 2022-06-29

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Se-Ho Kim
Art Unit | 2892
Examiner Name ‘ MALSAWMA, LALRINFAMKIM HMAR

Atftorney Docket Number | 224007/411598-06416

1 1JS Notice of Allowance dated December 14, 2022, issued in US Patent Application No. 17/234,670 (7 pages).

2 1JS Ex Parte Quayle Action dated December 20, 2022, issued in US Patent Application No. 17/853,368 (8 pages).

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature /LEY H MALSAWMA/ Date Considered ‘ 01/04/2023

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /L.H.M./
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Receipt date: 12/27/2022 17/883,581 -~ GaAU: 28982
Application Number 17853551

Filing Date 2022-06-29

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Se-Ho Kim
Art Unit | 2892
Examiner Name ‘ MALSAWMA, LALRINFAMKIM HMAR

Atftorney Docket Number | 224007/411598-06416

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

SIGNATURE

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

Signature /Jun-Young E. Jeon/ Date (YYYY-MM-DD) 2022-12-27
Name/Print Jun-Young E. Jeon Registration Number |43693

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /L.H.M./
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Receipt date: 12/27/2022 17/883,581 -~ GaAU: 28982

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.5.C. 552) and the Privacy Act (5 U.S.C. 352a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

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

S. 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.S5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /L.H.M./
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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 direcled otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separale "FEE ADDRESS" for maintenance fee nolifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This cerlificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own cerlificate of mailing or transmission.

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

23363 7590 10/04/2022 Certificate of Mailing or Transmission

Lewis Roca RO[thI'bEI' Christie LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
PO BOX 29001 addressed to the Mail Stop ISSUE FEE address above, or being transmitled o
Glendale, CA 91209-9001 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
’ Sl Vuong (Typed or printed name)
/S| Vuong/ (Signature)
December 28, 2022 (E-filed) (Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NO. |

17/853,551 06/29/2022 Se-Ho Kim 224007/411598-06416 6655

TITLE OF INVENTION: ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/04/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
MALSAWMA, LALRINFAMKIM HMAR 2892 257-040000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up Lo 3 registered patent altorneys

or agents OR, alternatively, 1 Lewis Roca ROthgerber

| Change of correspondence address (or Change of Correspondence . . . isti
Address form PTO/AIA/122 or PTO/SB/122) atached. (2) The name of a single firm (having as amembera  Christie LLP
registered attorney or agent) and the names of up to 2

2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

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

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

[95]

PLEASE NOTE: Unless an assignee is identified below, no assignee dala will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordaltion, as sel forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a subslitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Samsung Display Co., Ltd. Yongin-si, Republic of Korea

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual X Corporation or other private group entity (1 Government

4a. Fees submitted: XKl1ssue Fee (dpublication Fee (if required) [ Advance Order - # of Copies 0
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

X Electronic Payment via EFS-Web [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)
X1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 03-1728

5. Change in Entity Status (from status indicated above)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

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

1 Applicant changing to regular undiscounted fee slatus.

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

Authorized Signature /Jun-Young E. Jeon/ Date December 28, 2022
Typed or printed name Jun-Young E. Jeon Registration No. 43,693
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Palent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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PO Box 1450

UNITED STATES Alexandria, VA 25 .
PATENT AND TRADEMARK OFFICE A Y e aisnto gov

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/853,551 12/28/2022 092102 PM EY 224007/411588-06416

Title of Invention
ORGANIC LIGHT EMITTING DICDE DISPLAY WITH CURVED CHANNEL REGION

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111{a)

CONFIRMATION #  &855 FILED BY S Vuong
PATENT CENTER # §1383830 AUTHORIZED BY  jusi-Young Jaon
CUSTOMER # 23383 FILING DATE  {8&/29/2022
CORRESPONDENCE - FIRST NAMED Se-Ho Kim
ADDRESS INVENTOR

Payment Information

AN DA Ao EhyHEy avHomzED oY

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)

1501 UTILITY ISSUE FEE 1200.00 1200.00
TOTAL AMOUNT: §1,200.00

This Acknowledgerment Racaipt evidancss receipt on the notad date by the USPTO of the indicated documents, characterizad
by the applicant, and including page counts, whare applicabia. It serves as evidence of receipt similar t0 g Fost Card, as
described in MPEP 583,

New Applications Under 35 UL.S.0. 111

I anew applicalion is being filed and the application includes the necassary componanis for filing date {(see 37 CFR 1.83{
and MPER 508}, a Filing Receipt {37 GFR 1.54) will ba issued in dus cowss and the dale shown on this Acknowledgament
Receint will astablish the filing dals of the applicalion

National Stags of an International Application under 35 US.0. 8%
i‘ a Hmely submission o enter the national stage of an international apnimx‘oe is compliant with the condditions of 35 U.S.C
371 and other applicabls requiremanis a Form POT/DOEGSB03 indicating acceptance of the application as a national stag

Page 9 BOE v. Samsung IPR2025-01478
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submission under 35 LLE.C. 8371 will be issuad in addition fo the Fiing Recaipt, in dug coursa.
Now International Application Filed with the USPTO as 2 Hecebving Offics

if a new internalional application is baing filed and the infernational “;“spi catic:
internaiional fiing date (sm, PCT !\mr fo 11 and MPEF 18103, a Notificatio
International Filing Date (Form PCT/ROM0S) will b

v includes the nacessary componants fr an

o of the International Application Number and of the
e iasued in due course, bg sot 1o preseriplions concerning national securily,
rnationat filing date of the application.

Yl

and the dale shown on this Ac}mawie\ ement Receaipt will establish the nte

Page 10 BOE v. Samsung IPR2025-01478
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UNITED STATES PO Box1aB0
PATENT AND TRADEMARK OFFICE A, Yoo o

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/853,551 12/28/2022 09:21:02 PM ET 224007/411598-06416

Title of Invention
ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 6655 FILED BY SiVuong
PATENT CENTER# 61363630 FILING DATE  06/29/2022
CUSTOMER # 23363 FIRST NAMED Se-Ho Kim
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Jun-Young Jeon
ADDRESS
Documents TOTAL DOCUMENTS: 1
DOCUMENT FAGES DESCRIPTION SIZE (K8}
224007 IssueFesTransmitial, 1 lssue Fee Payment (PTO-858) 236 KB
pdt
Digest
DOCUMENT MESSAGE DIGEST{EHA-S12)
224007 IssueFegTransmitialpd  7HSZBBREZEIRECABOSSEZA4GT4ABEZRBADFOFCOFGTEE367060
f FFACE\GQQSW&?ESS"’?EFM JEBGE84ERVE4CRETEN4T %E@ D704
ADGOREZIFEDBTRA4R2831C2348AT42
This Acknowledgement Racelp evicences receipt on the noted data by the USPTO of the indicated documents, characterized
Page 11 BOE v. Samsung IPR2025-01478
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by the apphicant, and including page counts, whare appiicable, It serves as evidancs of reoeipt similar to a Post Card, as
-f

descriped in MPEP

533

New Applications Under 35 UE.C, 11

i a new applicalion is being filed and the application includes the necas sasy compornents for filing date (see 37 CFR 1.853{0 )
and MPER 508), & Filing Receipt (37 CFR 1.54) wili ba issued in dus coursa and the date shiown on this Au«r‘ wiedgement
FRecept will astablish the filing date of the application

National Stage of an International Application under 38 US.8. 8N

y erdar e nationad stage of an intem amr‘ Eapw ication is compliant with the conditions of 35 U.8.C.
371 and other applicable requirgmanis a Form rCT@O EC/A03 indicaling acceptancs of the application as a national stage
sybrnigsion under 38 U.8.C. 371 will he issued in addition to the Filing Recsipt, In due course.

I o ety submission

New International Application Filed with the USPTQ as a Recelving Office

i a new international application is being fed and the international spplication includes the necessary components for an
international filing date (ses POT Article 11 and MBPEP 1810, a Notification of the Infaernational Application Number and of the
fnternational Filing Date (Form POT/RGTIS) will be ssusd in dus courss, subject to prescrigtions concerning national security,
and the dale shown on this Acknowledgement Recsint will esiablish the international filing d iz of the application.
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Doc code: IDS PTO/SB/08a (02-18)

- . . - Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

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

Application Number 17853551
Filing Date D022-06-29

INFORMATION DISCLOSURE

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

First Named Inventor | Se-Ho Kim

Art Unit 2892

Examiner Name MALSAWMA, LALRINFAMKIM HMAR
Aftorney Docket Number |224007/411598—06416

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
T Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code?| Date of cited Document

Figures Appear

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

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind |Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PP Passages or Relevant
Document .
Figures Appear

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

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . )
o (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . - .
publisher, city and/or country where published.

EFS Web 2.1.18
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Application Number 17853551
Filing Date 2022-06-29

INFORMATION DISCLOSURE

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

First Named Inventor | Se-Ho Kim

Art Unit | 2802

Examiner Name | MALSAWMA, LALRINFAMKIM HMAR
Aftorney Docket Number |224007/411598—06416

1 |JS Notice of Allowance dated December 14, 2022, issued in US Patent Application No. 17/234,670 (7 pages).

2 |JS Ex Parte Quayle Action dated December 20, 2022, issued in US Patent Application No. 17/853,368 (8 pages).

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here iff
English language translation is attached.

EFS Web 2.1.18
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INFORMATION DISCLOSURE

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

Application Number 17853551
Filing Date 2022-06-29
First Named Inventor | Se-Ho Kim

Art Unit | 2802

Examiner Name

| MALSAWMA, LALRINFAMKIM HMAR

Aftorney Docket Number |224007/411598—06416

OR

statement. See 37 CFR 1.97(e}(2).

See attached certification statement.

form of the signature.

CERTIFICATION STATEMENT

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

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

That no item of information contained in the information disclosure statement was cited in a communication frem a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
X any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

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

Signature un-Young E. Jeon/

Date (YYYY-MM-DD) 2022-12-27

Name/Print Jun-Young E_ Jeon

Registration Number 43693

VA 22313-1450.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTC to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,

EFS Web 2.1.18
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Privacy Act Statement

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

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 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.S5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
23363 7590 12/14/2022
Lewis Roca Rothgerber Christie LLP MALSAWMA, LALRINFAMKIM HMAR
PO BOX 29001
Glendale, CA 91209-9001 | ARTUNIT PAPERNUMBER _ |
2892
DATE MAILED: 12/14/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
17/234,670 04/19/2021 Se-Ho Kim 203633/411598-05569 9789

TITLE OF INVENTION: ORGANIC LIGHT EMITTING DIODE DISPLAY WITH SCAN LINE BETWEEN STORAGE CAPACITOR AND VOLTAGE
LINE

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 03/14/2023

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. 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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

23363 7590 12/14/2022 Certificate of Mailing or Transmission
Lewis Roca RO[thI'bCI' Christie LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
PO BOX 29001 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Glendale. CA 91209-9001 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
b
(Typed or printed name)|
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NO. |
17/234,670 04/19/2021 Se-Ho Kim 203633/411598-05569 9789
TITLE OF INVENTION: ORGANIC LIGHT EMITTING DIODE DISPLAY WITH SCAN LINE BETWEEN STORAGE CAPACITOR AND VOLTAGE
LINE
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE I
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 03/14/2023

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
MALSAWMA, LALRINFAMKIM HMAR 2892 257-040000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

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

registered attorney or agent) and the names of up to 2

- e . P 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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

[95]

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (1 Government

4a. Fees submitted: (J1ssue Fee [_IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

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

M| Applicant changing to regular undiscounted fee status.

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.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/234,670 04/19/2021 Se-Ho Kim 203633/411598-05569 9789
| EXAMINER |
23363 7590 12/14/2022
Lewis Roca Rothgerber Christie LLP MALSAWMA, LALRINFAMKIM HMAR
PO BOX 29001
Glendale, CA 91209-9001 | ART UNIT PAPERNUMBER |

2892

DATE MAILED: 12/14/2022

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

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

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

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, 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. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, 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)
) - 17/234,670 Kim et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
LEX H MALSAWMA 2892 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 the amendment filed 11/23/2022.

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

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 2-29 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) MAll b) (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

5.[) CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

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

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. 0 Other .

of Biological Material .
4.(] Interview Summary (PTO-413),
Paper No./Mail Date. .
/LEX H MALSAWMA/
Primary Examiner, Art Unit 2892

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20221202
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Application/Control Number: 17/234,670 Page 2
Art Unit: 2892

Remarks
1. The present application is being examined under the pre-AIA first to invent provisions.
2. The objection to the title is withdrawn in view of the amendment.
3. The rejections under 35 U.S.C. 112(b) 1s withdrawn in view of applicant’s confirmation

that the examiner’s interpretation is correct, i.e., the second voltage line maps to element “124”

of the current drawings and the first voltage line maps to element “172”.

4. The following is an examiner’s statement of reasons for allowance:

Claims 2-29 are allowed for reasons stated in the prior Office action.

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.”

5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to LEX H MALSAWMA whose telephone number is (571)272-
1903. The examiner can normally be reached M-F (4-12 Hours, between 5:30AM-10PM).

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at

http://www.uspto.gov/interviewpractice.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thao Le can be reached on 571-272-1708. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service

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

/LEX H MALSAWMA/
Primary Examiner, Art Unit 2892
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/853,368 06/29/2022 Se-Ho Kim 224005/411598-06414 1932
23363 7590 1220202 | EXAMINER |
Lewis Roca Rothgerber Christie LLP
PO BOX 29001 MALSAWMA, LALRINFAMKIM HMAR

Glendale, CA 91209-9001

| ART UNIT | PAPER NUMBER |

2892

| NOTIFICATION DATE I DELIVERY MODE |

12/20/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

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

PLPrivatePair @lrrc.com
pto@lewisroca.com

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

17/853,368 Kim et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
LEX H MALSAWMA 2892 No

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 12/05/2022.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) [J This action is non-final.

3)OJ An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)¥ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-22 is/are pending in the application.

5a) Of the above claim(s) ___is/are withdrawn from consideration.
6) Claim(s) 1,3-4,6,8,10-12 and 14-22 is/are allowed.
7) O Claim(s) ____is/are rejected.
8) Claim(s) 2,5,7,9 and 13 is/are objected to.
9) (J Claim(s) ___are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http//www. .gov nts/init_even h/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(J The specification is objected to by the Examiner.
11)& The drawing(s) filed on 06/29/2022 is/are: a)¥) accepted or b){("] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

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

a)™ All b)(J Some** ¢)(J None of the:
1.4 Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

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

Attachment(s)

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

2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)

’ 4) [ Other:
Paper No{(s)/Mail Date
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20221214
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Application/Control Number: 17/853,368 Page 2
Art Unit: 2892

DETAILED ACTION
Notice of Pre-AIA or AIA Status

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

Continued Examination Under 37 CFR 1.114
2. A request for continued examination under 37 CFR 1.114, including the fee set forth in
37 CFR 1.17(e), was filed in this application after allowance or after an Office action under Ex
Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since this application is eligible
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been
timely paid, prosecution in this application has been reopened pursuant to 37 CFR 1.114.

Applicant's submission filed on 12/05/2022 has been entered.

Claim Objections
3. Claims 2, 5, 7, 9 and 13 are objected to because of the following informalities shown in

bold, underlined, and strikethrough text:

2. (Original) The organic light emitting diode display according to claim 1, further
comprising a fourth thin film transistor implemented in a fourth portion of the semiconductor
layer and electrically coupled to the one of the first voltage lines,

wherein the semiconductor layer electrically couples the fourth thin film transistor to the

second thin film transistor.
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Application/Control Number: 17/853,368 Page 3
Art Unit: 2892

5. (Original) The organic light emitting diode display according to claim 4, further
comprising:

a seventh thin film transistor implemented in a seventh portion of the semiconductor
layer and electrically coupled to the one of the plarality-ef second voltage lines and the one of
the organic light emitting diodes,

wherein the semiconductor layer electrically couples the seventh thin film transistor to

the fifth thin film transistor.

7. (Original) The organic light emitting diode display according to claim 4, wherein the a
gate electrode of the sixth thin film transistor is configured to receive a signal from one of a

plurality of second scan lines.

9. (Original) The organic light emitting diode display according to claim 1, wherein the

second capacitor plate is electrically coupled to the one of the plarality-ef first voltage lines.

13. (Original) The organic light emitting diode display according to claim 5, wherein the
a gate electrode of the seventh thin film transistor is configured to receive a signal from one of a

plurality of bypass control lines.

The examiner interprets claims 2, 5, 7, 9 and 13 as shown above.

Appropriate correction is required.
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Application/Control Number: 17/853,368 Page 4
Art Unit: 2892

Allowable Subject Matter
4. Claims 1, 2(as interpreted), 3, 4, 5(as interpreted), 6, 7(as interpreted), 8, 9(as
interpreted), 10-12, 13(as interpreted), and 14-22 are allowed for reasons stated in a prior Office

action.

Remarks
5. The specification as originally filed does not explicitly disclose “first voltage lines”,
“driving circuits”, and “second voltage lines”, and to clarify the record, the examiner’s
interpretation of essential elements in the current claims are explained below and Fig. 8 is also
reproduced below as an example to show essential elements of claims 1 and 4.

Applicant is requested to make any corrections/comments to the examiner’s interpretation

if necessary to clarify the record.

a) “a plurality of driving circuits” maps to the circuit in Figs. 1 and 10, wherein Figs. 1
and 10 show only one driving circuit for one pixel of the display.

b) “a plurality of first voltage lines” maps to element “172” in Figs. 1, 8, 10 and 11.

¢) “a plurality of second voltage lines” maps to element 124 in Figs., 1, 8, 10 and 11.
d) the first TFT maps to T2 in Figs., 1, 8, 10 and 11.

e) the second TFT maps to T1 in Figs., 1, 8, 10 and 11.

f) the third TFT maps to T3 in Figs., 1, 8, 10 and 11.

g) the fourth TFT maps to T5 in Figs., 1, 8, 10 and 11.

h) the fifth TFT maps to T6 in Figs., 1, 8, 10 and 11.

i) the sixth TFT maps to T4 in Figs., 1, 8, 10 and 11.

j) the seventh TFT maps to T7 in Figs., 1, 8, 10 and 11.
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Application/Control Number: 17/853,368 Page 6
Art Unit: 2892

Conclusion
6. This application is in condition for allowance except for the following formal matters:

Claims 2, 5, 7,9 and 13 are objected to for reasons shown above.

Prosecution on the merits is closed in accordance with the practice under Ex parte
Quayle, 25 USPQ 74, 453 O.G. 213, (Comm’r Pat. 1935).

A shortened statutory period for reply to this action is set to expire TWO (2) MONTHS
from the mailing date of this letter. Extensions of time may be granted under 37 CFR 1.136 but
in no case can any extension carry the date for reply to this Office action beyond the maximum

period of SIX MONTHS set by statute (35 U.S.C. 133).

7. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to LEX H MALSAWMA whose telephone number is (571)272-
1903. The examiner can normally be reached M-F (4-12 Hours, between 5:30AM-10PM).

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thao Le can be reached on 571-272-1708. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available

to registered users. To file and manage patent submissions in Patent Center, visit:
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https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service

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

/LEX H MALSAWMA/
Primary Examiner, Art Unit 2892
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Electronic Patent Application Fee Transmittal

Application Number:

17853551

Filing Date:

29-Jun-2022

Title of Invention:

ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION

First Named Inventor/Applicant Name: Se-Ho Kim
Filer: Jun-Young E. Jeon/Elizabeth Gomez
Attorney Docket Number: 224007/411598-06416

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Sub-Total in

Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Electronic Acknowledgement Receipt

EFS ID: 47280935
Application Number: 17853551
International Application Number:
Confirmation Number: 6655
Title of Invention: ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION
First Named Inventor/Applicant Name: Se-Ho Kim
Customer Number: 23363
Filer: Jun-Young E. Jeon/Elizabeth Gomez
Filer Authorized By: Jun-Young E. Jeon
Attorney Docket Number: 224007/411598-06416
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Filing Date: 29-JUN-2022
Time Stamp: 18:26:25
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $260
RAM confirmation Number E2022BQI26434166
Deposit Account
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The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document Document Description File Name File Size(Bytes)/ Muilti Pages
Number P Message Digest | Part/.zip| (ifappl.)
1042006
1 Information Disclosure Statement (IDS) 224007_IDS.pdf no 4

Form (SB08)

4ab40c07ccfa919df7edd7055349e96f2892
f9ad

Warnings:

Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

629557
; Other reference-Patent/Application/ 12-14-22_NOA_203633.pdf no 7
Search Documents
61081e16b13640b4eff408311a03b85b5cc7
26794
Warnings:
Information:
444957
3 Other reference-Patent/Application/ 12-20-22_ExParteQuayle_2240 no 3
SearCh Documents Ospdf 867e71feba03bcffb80eead37c2a34eciabd|
ccc2
Warnings:
Information:
38466
4 Fee Worksheet (SB06) fee-info.pdf no 2
ba7855c¢290ad597c19c667262c00c4434b1
clcd4
Warnings:
Information:
Total Files Size (in bytes): 2154986
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

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

PLPrivatePair @lrrc.com
pto@lewisroca.com

PTOL-90A (Rev. 04/07)
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rect Application No. Applicant(s)
Noth CofA//ed bili 17/853,551 Kim et al.
olice of Allowabilily Examiner Art Unit AIA (FITF) Status
LEX H MALSAWMA 2892 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.

1.4 This communication is responsive to the IDS filed 12/02/2022.

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

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-30 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) MAll b) (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

5.[) CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

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

2. Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 12/2/2022.

3.0 Examiner's Comment Regarding Requirement for Deposit 7.0 Other .

of Biological Material

4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/LEX H MALSAWMA/

Primary Examiner, Art Unit 2892

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20221215
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Receipt date: 12/02/2022 17/883,581 -~ GaAU: 28982

Doc code: IDS PTO/SB/08a (02-18)

. . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Number 17853551
Filing Date P022-06-29

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Se-Ho Kim

Art Unit 2892

Examiner Name ‘ MALSAWMA, LALRINFAMKIM HMAR
Attorney Docket Number | 224007/411598-06416

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(ellm*lner Cite Patent Number Kind Issue Date Narpe of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e 1k Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document .
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Pages,Columns,Lines

Name of Patentee or

Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear

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

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite A . . -
TR (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . - .
publisher, city and/or country where published.

EFS Web 2.1.18
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /L.H.M./
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Receipt date: 12/02/2022

17/853,551 - GAU: 2892

INFORMATION DISCLOSURE

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

Application Number

17853551

Filing Date

2022-06-29

First Named Inventor ‘ Se-Ho Kim

Art Unit

|2892

Examiner Name

‘ MALSAWMA, LALRINFAMKIM HMAR

Atftorney Docket Number

| 224007/411598-06416

1 LJS Office Action dated November 10, 2022, issued in US Patent Application No. 17/234,670 (7 pages)

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature

/LEZ B MALSAWMA/

Date Considered 12/15/2022

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). ? For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 12/02/2022 17/883,581 -~ GaAU: 28982
Application Number 17853551

Filing Date 2022-06-29

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Se-Ho Kim
Art Unit | 2892
Examiner Name ‘ MALSAWMA, LALRINFAMKIM HMAR

Atftorney Docket Number | 224007/411598-06416

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

SIGNATURE

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

Signature /Jun-Young E. Jeon/ Date (YYYY-MM-DD) 2022-12-02
Name/Print Jun-Young E. Jeon Registration Number |43693

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 12/02/2022 17/883,581 -~ GaAU: 28982

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.5.C. 552) and the Privacy Act (5 U.S.C. 352a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

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

S. 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.S5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc code: IDS PTO/SB/08a (02-18)

- . . - Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

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

Application Number 17853551
Filing Date D022-06-29

INFORMATION DISCLOSURE

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

First Named Inventor | Se-Ho Kim

Art Unit 2892

Examiner Name MALSAWMA, LALRINFAMKIM HMAR
Aftorney Docket Number |224007/411598—06416

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
T Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code?| Date of cited Document

Figures Appear

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

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind |Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PP Passages or Relevant
Document .
Figures Appear

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

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . )
o (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
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Application Number 17853551
Filing Date 2022-06-29

INFORMATION DISCLOSURE

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

First Named Inventor | Se-Ho Kim

Art Unit | 2802

Examiner Name | MALSAWMA, LALRINFAMKIM HMAR
Aftorney Docket Number |224007/411598—06416

1 1S Office Action dated November 10, 2022, issued in US Patent Application No. 17/234,670 (7 pages)

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible.  Applicant is to place a check mark here if|
English language translation is attached.
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INFORMATION DISCLOSURE

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

Application Number 17853551
Filing Date 2022-06-29
First Named Inventor | Se-Ho Kim

Art Unit | 2802

Examiner Name

| MALSAWMA, LALRINFAMKIM HMAR

Aftorney Docket Number |224007/411598—06416

OR

statement. See 37 CFR 1.97(e}(2).

See attached certification statement.

form of the signature.

CERTIFICATION STATEMENT

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

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

That no item of information contained in the information disclosure statement was cited in a communication frem a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
X any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

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

Signature un-Young E. Jeon/

Date (YYYY-MM-DD) 2022-12-02

Name/Print Jun-Young E_ Jeon

Registration Number 43693

VA 22313-1450.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTC to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
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Privacy Act Statement

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

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 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.S5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

17853551

Filing Date:

29-Jun-2022

Title of Invention:

ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION

First Named Inventor/Applicant Name: Se-Ho Kim
Filer: Jun-Young E. Jeon/Elizabeth Gomez
Attorney Docket Number: 224007/411598-06416

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Sub-Total in

Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sul:,-s'l'g(tsa)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260
Total in USD ($) 260
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Electronic Acknowledgement Receipt

EFS ID: 47138271
Application Number: 17853551
International Application Number:
Confirmation Number: 6655
Title of Invention: ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION
First Named Inventor/Applicant Name: Se-Ho Kim
Customer Number: 23363
Filer: Jun-Young E. Jeon/Elizabeth Gomez
Filer Authorized By: Jun-Young E. Jeon
Attorney Docket Number: 224007/411598-06416
Receipt Date: 02-DEC-2022
Filing Date: 29-JUN-2022
Time Stamp: 19:52:18
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $260
RAM confirmation Number E2022B2J52381760
Deposit Account
Authorized User

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

Document ... . File Size(Bytes)/ Muilti Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
1041925
1 Information DFlscIosuSréEOSétatement (IDS) 224007_IDS.pdf no 4
orm ( ) bb27dedab67550ebbb32aafb7c63f6ef650)
ee52f

Warnings:

Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent

Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

349267
; Other reference-Patent/Application/ 11-10-22_OA_203633.pdf no 7
Search Documents
85f7140834982e2af44bbff4a8507556415d
Warnings:
Information:
38465
3 Fee Worksheet (SB06) fee-info.pdf no 2
d5459a4c73d5f7cbd471eaddb253984025
19eal
Warnings:
Information:

Total Files Size (in bytes):

1429657
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/853,551 06/29/2022 Se-Ho Kim 224007/411598-06416 6655
23363 7590 114202 | EXAMINER |
Lewis Roca Rothgerber Christie LLP
PO BOX 29001 MALSAWMA, LALRINFAMKIM HMAR

Glendale, CA 91209-9001

| ART UNIT | PAPER NUMBER |

2892

| NOTIFICATION DATE I DELIVERY MODE |

11/14/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

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

PLPrivatePair @lrrc.com
pto@lewisroca.com

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

Applicant(s)

17/853,551 Kim etal.
Response to Rule 312 Communication g Gminer Art Unit | AIA (FITF) Status
LEX H MALSAWMA 2892 |No

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

1. M The amendment filed on 03 November 2022 under 37 CFR 1.312 has been considered, and has been:

a) entered.

b) [J entered as directed to matters of form not affecting the scope of the invention.

c) ] disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

and the required fee to withdraw the application from issue.
d)[J disapproved. See explanation below.

e) [ entered in part. See explanation below.

f) J not entered because the supplemental or corrected Application Data sheet (ADS)

(3 was not accompanied by a petition to accept an unintentionally delayed claim under 37 CFR 1.55 or 27 CFR 1.78;

(3 did not identify the information being changed in accordance with 37 CFR 1.76(c)(2);

(J was not properly signed in accordance with 37 CFR 1.76(e) (or 37 CFR 1.33(b) for applications filed prior to

September 16, 2012).

/LEX H MALSAWMA/
Primary Examiner, Art Unit 2892

U.S. Patent and Trademark Office
PTOL-271 (Rev. 08-21) Response to Rule 312 Communication
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Receipt date: 11/03/2022 17/883,581 -~ GaAU: 28982
OK PO ENTER: /L.H.M./
PATENT
Date of Notice
of Allowance : October 4, 2022
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

| hereby certify that this correspondence is being EFS-Web transmitted fo the United States

Patent and Trademark Office on November 3, 2022 at or before 11:59 p.m. Pacific Time under

the Rules of 37 CFR § 1.8.

[Marti Carrillo/
Marti Carrillo
Inventor . Se-Ho Kim, et al. Confirmation No. 6655
Application No. : 17/853,551
Filed : June 29, 2022
Title ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED
CHANNEL REGION
Grp./Div. . 2892
Examiner . Lalrinfamkim Hmar Malsawma
Docket No. . 224007
AMENDMENT UNDER 37 CFR § 1.312

Mail Stop Issue Fee
Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 November 3, 2022
Commissioner:

Please amend the above-identified application as follows:
Amendments to the Claims are reflected in the listing of claims which begins on page
2 of this paper.
Remarks/Arguments begin on page 8 of this paper.
119142682.2
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/853,551 06/29/2022 Se-Ho Kim 224007/411598-06416 6655
23363 7590 10772022 | EXAMINER |
Lewis Roca Rothgerber Christie LLP
PO BOX 29001 MALSAWMA, LALRINFAMKIM HMAR

Glendale, CA 91209-9001

| ART UNIT | PAPER NUMBER |

2892

| NOTIFICATION DATE I DELIVERY MODE |

11/07/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

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

PLPrivatePair @lrrc.com
pto@lewisroca.com

PTOL-90A (Rev. 04/07)
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rect Application No. Applicant(s)
Noth CofA//ed bili 17/853,551 Kim et al.
olice of Allowabilily Examiner Art Unit AIA (FITF) Status
LEX H MALSAWMA 2892 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 the IDS filed 10/31/2022.

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

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-30 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) MAll b) (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

5.[) CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
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Patent and Trademark Office on November 3, 2022 at or before 11:59 p.m. Pacific Time under
the Rules of 37 CFR § 1.8.

/Marti Carrillo/

Marti Carrillo
Inventor . Se-Ho Kim, et al. Confirmation No. 6655
Application No. : 17/853,551
Filed © June 29, 2022
Title : ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED
CHANNEL REGION
Grp./Div. . 2892
Examiner . Lalrinfamkim Hmar Malsawma
Docket No. . 224007

AMENDMENT UNDER 37 CFR § 1.312

Mail Stop Issue Fee

Commissioner for Patents Post Office Box 29001
P.0O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 November 3, 2022

Commissioner:

Please amend the above-identified application as follows:

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

2 of this paper.

Remarks/Arguments begin on page 8 of this paper.
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Amendments to the Claims:

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

Listing of Claims:

1. (Original) An organic light emitting diode display comprising:

a substrate;

a first voltage line;

a second voltage line;

a plurality of pixels, each of the pixels comprising an organic light emitting diode;

a plurality of driving circuits on the substrate, each of the organic light emitting
diodes being electrically coupled to a respective driving circuit;

wherein each of the driving circuits comprises:

a first thin film transistor coupled to a first scan line and a data line;

a second thin film transistor utilizing a semiconductor layer and electrically
coupled to the first voltage line, the corresponding organic light emitting diode, and the
first thin film transistor, the semiconductor layer being extended to and electrically
coupled to the first thin film transistor;

an insulating layer covering the second thin film transistor;

a storage capacitor electrically coupled to a gate electrode of the second
thin film transistor, the storage capacitor comprising a first capacitor plate comprising a
portion of the gate electrode of the second thin film transistor, a second capacitor plate
over the first capacitor plate, and a portion of the insulating layer between the first
capacitor plate and the second capacitor plate, a portion of a channel region of the
semiconductor layer under the gate electrode of the second thin film transistor being
curved:;

a third thin film transistor electrically coupled to the second thin film

transistor, the corresponding organic light emitting diode, and the first capacitor plate,
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the semiconductor layer being extended to and electrically coupled to the third thin film
transistor;

a fourth thin film transistor electrically coupled to the first voltage line and
the second thin film transistor, the semiconductor layer being extended to and is
electrically coupled to the fourth thin film transistor;

a fifth thin film transistor electrically coupled to the second thin film
transistor, the third thin film transistor, and the corresponding organic light emitting
diode, the semiconductor layer being extended to and is electrically coupled to the fifth
thin film transistor; and

a sixth thin film transistor electrically coupled to the second voltage line,
the third thin film transistor, and the first capacitor plate, the semiconductor layer being

extended to and is electrically coupled to the sixth thin film transistor.

2. (Original) The organic light emitting diode display according to claim 1,

wherein gate electrodes of the fourth and fifth thin film transistors are coupled together.

3. (Original) The organic light emitting diode display according to claim 2,
wherein the gate electrodes of the fourth and fifth thin film transistors are configured to

receive a signal from a light emission control line.

4. (Original) The organic light emitting diode display according to claim 1,
wherein a gate electrode of the sixth thin film transistor is configured to receive a signal

from a second scan line.

5. (Original) The organic light emitting diode display according to claim 1,

wherein gate electrodes of the first and third thin film transistors are coupled together.

-3-
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6. (Original) The organic light emitting diode display according to claim 5,
wherein the gate electrodes of the first and third thin film transistors are configured to

receive a signal from the first scan line.

7. (Original) The organic light emitting diode display according to claim 1,

wherein the second capacitor plate is electrically coupled to the first voltage line.

8. (Original) The organic light emitting diode display according to claim 1,
wherein a periphery of the second capacitor plate completely surrounds a periphery of

the first capacitor plate in a plan view.

9. (Original) The organic light emitting diode display according to claim 1,

wherein portions of the semiconductor layer are doped with N-type impuirities.

10.  (Original) The organic light emitting diode display according to claim 1,

wherein portions of the semiconductor layer are doped with P-type impurities.

11.  (Original) The organic light emitting diode display according to claim 1,
further comprising a seventh thin film transistor electrically coupled to the second
voltage line, the fifth thin film transistor, and the corresponding organic light emitting
diode.
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12.  (Original) The organic light emitting diode display according to claim
11, wherein the semiconductor layer is extended to and is electrically coupled to the

seventh thin film transistor.

13.  (Original) The organic light emitting diode display according to claim
12, wherein a gate electrode of the seventh thin film transistor is configured to receive a

signal from a bypass control line.

14.  (Currently Amended) The organic light emitting diode display
according to_claim 11-elaim4, wherein gate electrodes of the fourth and fifth thin film

transistors are coupled together.

15.  (Currently Amended) The organic light emitting diode display
according to claim 14, wherein the gate electrodes of the fourth and fifth thin film

transistors are configured to receive a signal from a light emission control line.

16.  (Previously Presented) The organic light emitting diode display
according to claim 11, wherein a gate electrode of the sixth thin film transistor is

configured to receive a signal from a second scan line.

17.  (Previously Presented) The organic light emitting diode display
according to claim 11, wherein gate electrodes of the first and third thin film transistors

are coupled together.
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18.  (Currently Amended) The organic light emitting diode display
according to claim 17, wherein the gate electrodes of the first and third thin film

transistors are configured to receive a signal from the first scan line.

19.  (Previously Presented) The organic light emitting diode display
according to claim 11, wherein the second capacitor plate is electrically coupled to the

first voltage line.

20.  (Previously Presented) The organic light emitting diode display
according to claim 11, wherein a periphery of the second capacitor plate completely

surrounds a periphery of the first capacitor plate in a plan view.

21.  (Previously Presented) The organic light emitting diode display
according to claim 11, wherein portions of the semiconductor layer are doped with N-

type impuirities.

22.  (Previously Presented) The organic light emitting diode display
according to claim 11, wherein portions of the semiconductor layer are doped with P-

type impuirities.

23.  (Currently Amended) The organic light emitting diode display
according to claim 1, wherein the third thin film transistor is electrically coupled to [[a]]

the gate electrode and a drain electrode of the second thin film transistor.
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24.  (Original) The organic light emitting diode display according to claim 1,
further comprising a protective layer covering the plurality of driving circuits,

wherein each of the organic light emitting diodes further comprises a pixel
electrode on the protective layer, the pixel electrode being electrically coupled to the

second thin film transistor through a contact hole.

25.  (Original) The organic light emitting diode display according to claim 1,
further comprising a protective layer covering the plurality of driving circuits,

wherein each of the organic light emitting diodes further comprises a pixel
electrode on the protective layer, the pixel electrode being electrically coupled to a drain

electrode of the fifth thin film transistor through a contact hole.

26.  (Original) The organic light emitting diode display according to claim 1,

wherein the first capacitor plate and the first scan line are in the same material layer.

27.  (Original) The organic light emitting diode display according to claim 1,

wherein the curved portion of the semiconductor layer has a “S”-shape.

28.  (Original) The organic light emitting diode display according to claim 1,

wherein the curved portion of the semiconductor layer has a partial “S”-shape.

29.  (Original) The organic light emitting diode display according to claim 1,

wherein the curved portion of the semiconductor layer has a “M”-shape.

30. (Original) The organic light emitting diode display according to claim 1,

wherein the curved portion of the semiconductor layer has a “W’-shape.

7-
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REMARKS/ARGUMENTS

Claims 1-30 are allowed and remain in the present application, of which claim 1 is

independent. Claims 14, 15, 18, and 23 are amended herein to correct minor clerical
errors. No new matter has been entered.

This amendment was not presented earlier because Applicant did not notice the
errors until after the receipt of the Notice of Allowance. Accordingly, Applicant respectfully

requests entry of the above amendments.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Kyle W. Kellar/
Kyle W. Kellar
Reg. No. 71,165
626/795-9900

KWK/mac
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Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible.  Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.18

Page 72 BOE v. Samsung IPR2025-01478
Ex-1002



INFORMATION DISCLOSURE

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

Application Number 17853551
Filing Date 2022-06-29
First Named Inventor | Se-Ho Kim

Art Unit | 2802

Examiner Name

| ALSAWMA, LALRINFAMKIM HMAR

Aftorney Docket Number |224007/411598—06416

OR

statement. See 37 CFR 1.97(e}(2).

See attached certification statement.

form of the signature.

CERTIFICATION STATEMENT

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

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

That no item of information contained in the information disclosure statement was cited in a communication frem a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
X any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

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

Signature un-Young E. Jeon/

Date (YYYY-MM-DD) 2022-10-31

Name/Print Jun-Young E_ Jeon

Registration Number 43693

VA 22313-1450.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTC to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
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Privacy Act Statement

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

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 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.S5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

17853551

Filing Date:

29-Jun-2022

Title of Invention:

ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION

First Named Inventor/Applicant Name: Se-Ho Kim
Filer: Jun-Young E. Jeon/Elizabeth Gomez
Attorney Docket Number: 224007/411598-06416

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Sub-Total in

Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sul:,-s'l'g(tsa)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260
Total in USD ($) 260
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Electronic Acknowledgement Receipt

EFS ID: 46931196
Application Number: 17853551
International Application Number:
Confirmation Number: 6655
Title of Invention: ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION
First Named Inventor/Applicant Name: Se-Ho Kim
Customer Number: 23363
Filer: Jun-Young E. Jeon/Elizabeth Gomez
Filer Authorized By: Jun-Young E. Jeon
Attorney Docket Number: 224007/411598-06416
Receipt Date: 31-0CT-2022
Filing Date: 29-JUN-2022
Time Stamp: 19:50:53
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $260
RAM confirmation Number E20220UJ51234275
Deposit Account
Authorized User

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

Document ... . File Size(Bytes)/ Muilti Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
1041941
1 Information DFlscIosuSréEOSétatement (IDS) 224007_IDS.pdf no 4
orm ( ) a5382308f4613afd7fb002bb2ee913acc61b)|
2bad9

Warnings:

Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent

Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

638705
; Other reference-Patent/Application/ 10-21-22_NOA_224721.pdf no 7
Search Documents
1fb9c1fd07e4d013683f9143b8134bab2ead
Warnings:
Information:
38465
3 Fee Worksheet (SB06) fee-info.pdf no 2
0d46911777a%a17cc9305ccbd6d1bf1970b)
7aSb4
Warnings:
Information:

Total Files Size (in bytes):

1719111
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/853,551 06/29/2022 Se-Ho Kim 224007/411598-06416 6655
23363 7590 1026202 | EXAMINER |
Lewis Roca Rothgerber Christie LLP
PO BOX 29001 MALSAWMA, LALRINFAMKIM HMAR

Glendale, CA 91209-9001

| ART UNIT | PAPER NUMBER |

2892

| NOTIFICATION DATE I DELIVERY MODE |

10/26/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

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

PLPrivatePair @lrrc.com
pto@lewisroca.com

PTOL-90A (Rev. 04/07)
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rect Application No. Applicant(s)
Noth CofA//ed bili 17/853,551 Kim et al.
olice of Allowabilily Examiner Art Unit AIA (FITF) Status
LEX H MALSAWMA 2892 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.

1.4 This communication is responsive to the IDS filed 10/20/2022.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-30 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) MAll b) (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

5.[) CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

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

2. Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 10/20/2022.

3.0 Examiner's Comment Regarding Requirement for Deposit 7.0 Other .

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

/LEX H MALSAWMA/
Primary Examiner, Art Unit 2892

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20221024
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Receipt date: 10/20/2022 17/883,581 -~ GaAU: 28982

Doc code: IDS PTO/SB/08a (02-18)

. . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Number 17853551
Filing Date P022-06-29

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Se-Ho Kim

Art Unit 2892

Examiner Name ‘ ALSAWMA, LALRINFAMKIM HMAR
Attorney Docket Number | 224007/411598-06416

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(ellm*lner Cite Patent Number Kind Issue Date Narpe of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e 1k Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document .
Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Pages,Columns,Lines

Name of Patentee or

Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear

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

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite A . . -
TR (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . - .
publisher, city and/or country where published.

EFS Web 2.1.18
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /L.H.M./
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Receipt date: 10/20/2022

INFORMATION DISCLOSURE

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

17/853,581 ~ GAU: 2892
Application Number 17853551
Filing Date 2022-06-29
First Named Inventor ‘ Se-Ho Kim
Art Unit | 2892
Examiner Name ‘ ALSAWMA, LALRINFAMKIM HMAR
Atftorney Docket Number | 224007/411598-06416

1 IS Office Action dated September 2, 2022, issued in US Patent Application No. 17/853368 (6 pages)

2 1S Office Action dated September 14, 2022, issued in US Patent Application No. 17/853451 (7 pages)

3 1S Office Action dated September 16, 2022, issued in US Patent Application No. 17/871618 (7 pages)

4 1JS Notice of Allowance dated October 4, 2022, issued in US Patent Application No. 17/853368 (7 pages)

5 |JS Notice of Allowance dated October 20, 2022, issued in US Patent Application No. 17/853451 (7 pages)

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature

/LEX H MALSAWMA/

Date Considered 1072472022

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3).  For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRCOUGH. /L.H.M./

Page 83

BOE v. Samsung IPR202

5-01478
Ex-1002



Receipt date: 10/20/2022 17/883,581 -~ GaAU: 28982
Application Number 17853551

Filing Date 2022-06-29

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Se-Ho Kim
Art Unit | 2892
Examiner Name ‘ ALSAWMA, LALRINFAMKIM HMAR

Atftorney Docket Number | 224007/411598-06416

CERTIFICATION STATEMENT

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

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

OR

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

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

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

A certification statement is not submitted herewith.

SIGNATURE

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

Signature Peter Hsueh/ Date (YYYY-MM-DD) 2022-10-20
Name/Print Peter Hsueh Registration Number |45574

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18
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Receipt date: 10/20/2022 17/883,581 -~ GaAU: 28982

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.5.C. 552) and the Privacy Act (5 U.S.C. 352a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

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

S. 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.S5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc code: IDS PTO/SB/08a (02-18)

- . . - Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

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

Application Number 17853551
Filing Date D022-06-29

INFORMATION DISCLOSURE

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

First Named Inventor | Se-Ho Kim

Art Unit 2892

Examiner Name ALSAWMA, LALRINFAMKIM HMAR
Aftorney Docket Number |224007/411598—06416

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
T Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code?| Date of cited Document

Figures Appear

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

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind |Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PP Passages or Relevant
Document .
Figures Appear

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

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . )
o (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . - .
publisher, city and/or country where published.
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INFORMATION DISCLOSURE

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

Application Number 17853551
Filing Date 2022-06-29
First Named Inventor | Se-Ho Kim

Art Unit | 2802

Examiner Name

| ALSAWMA, LALRINFAMKIM HMAR

Aftorney Docket Number |224007/411598—06416

1 |JS Office Action dated September 2, 2022, issued in US Patent Application No. 17/853368 (6 pages)

2 LJS Office Action dated September 14, 2022, issued in US Patent Application No. 17/853451 (7 pages)

3 |JS Office Action dated September 16, 2022, issued in US Patent Application No. 17/871618 (7 pages)

4 1JS Notice of Allowance dated October 4, 2022, issued in US Patent Application No. 17/853368 (7 pages)

5 |JS Notice of Allowance dated October 20, 2022, issued in US Patent Application No. 17/853451 (7 pages)

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature

Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if|

English language translation is attached.
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INFORMATION DISCLOSURE

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

Application Number 17853551
Filing Date 2022-06-29
First Named Inventor | Se-Ho Kim

Art Unit | 2802

Examiner Name

| ALSAWMA, LALRINFAMKIM HMAR

Aftorney Docket Number |224007/411598—06416

OR

statement. See 37 CFR 1.97(e}(2).

See attached certification statement.

form of the signature.

CERTIFICATION STATEMENT

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

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

That no item of information contained in the information disclosure statement was cited in a communication frem a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
X any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

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

Signature {Peter Hsueh/

Date (YYYY-MM-DD) 2022-10-20

Name/Print Peter Hsueh

Registration Number 45574

VA 22313-1450.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTC to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,

EFS Web 2.1.18
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Privacy Act Statement

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

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

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

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

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

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 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.S5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18

Page 89 BOE v. Samsung IPR2025-01478
Ex-1002



Electronic Patent Application Fee Transmittal

Application Number:

17853551

Filing Date:

29-Jun-2022

Title of Invention:

ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION

First Named Inventor/Applicant Name: Se-Ho Kim
Filer: Peter C. Hsueh/Elizabeth Gomez
Attorney Docket Number: 224007/411598-06416

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Sub-Total in

Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sul:,-s'l'g(tsa)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260
Total in USD ($) 260
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Electronic Acknowledgement Receipt

EFS ID: 46864069
Application Number: 17853551
International Application Number:
Confirmation Number: 6655
Title of Invention: ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION
First Named Inventor/Applicant Name: Se-Ho Kim
Customer Number: 23363
Filer: Peter C. Hsueh/Elizabeth Gomez
Filer Authorized By: Peter C. Hsueh
Attorney Docket Number: 224007/411598-06416
Receipt Date: 20-0CT-2022
Filing Date: 29-JUN-2022
Time Stamp: 23:46:32
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $260
RAM confirmation Number E20220JN46513204
Deposit Account
Authorized User

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

Document Document Description File Name File Size(Bytes)/ Muilti Pages
Number P Message Digest | Part/.zip| (ifappl.)
1042012
1 Information Disclosure Statement (IDS) 224007_IDS.pdf no 4

Form (SB08)

2c3b2d7b8267ef78bd cc6f687104057e8f80)
5922

Warnings:

Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

400343
5 Other reference-Patent/Application/ 9-2-22_ OA_224005.pdf no 6
Search Documents
5158daaa213dcb54e8bb407c465b88ef564a|
a7d4b
Warnings:
Information:
436988
3 Other reference-Patent/Application/ 9-14-22 OA_224006.pdf no 7
Search Documents
cb1f58baff50f28582d9645¢347cb8bc201b)
b171
Warnings:
Information:
433080
4 Other reference-Patent/Application/ 9-16-22_OA_224721.pdf no 7
Search Documents
22b60c93b1b%b7aScca3f65efef35041c79f)
932c
Warnings:
Information:
645936
5 Other reference-Patent/Application/ 10-4-22_ NOA_224005 pdf no 7
Search Documents
70c5¢c2d75d5e7b08eeald867 cfob53df2ef9)
9293
Warnings:
Information:
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640155
6 Other reference-Patent/Application/ 10-20-22_NOA_224006.pdf no 7
Search Documents
c1f3b8d11d36ffcd8a374655ch1d8a229635)
1a76
Warnings:
Information:
38465
7 Fee Worksheet (SB06) fee-info.pdf no 2
4e7d7448eBe3aef35de103f0c221bdb9357|
Warnings:
Information:
Total Files Size (in bytes):i 3636979

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PC. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/853,551 06/29/2022 Se-Ho Kim 224007/411598-06416
CONFIRMATION NO. 6655
23363 PUBLICATION NOTICE

Lewis Roca Rothgerber Christie LLP

PO BOX 29001 IR SR DR VAETIRRN

Glendale, CA 91209-9001 0000001365847

Title:ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION

Publication No.US-2022-0328610-A1
Publication Date:10/13/2022

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
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, 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
https://portal.uspto.gov/pair/PublicPair. 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
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
23363 7590 10/04/2022
Lewis Roca Rothgerber Christie LLP MALSAWMA, LALRINFAMKIM HMAR
PO BOX 29001
Glendale, CA 91209-9001 | ARTUNIT PAPERNUMBER _ |
2892
DATE MAILED: 10/04/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
17/853,551 06/29/2022 Se-Ho Kim 224007/411598-06416 6655

TITLE OF INVENTION: ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/04/2023

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. 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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

23363 7590 10/04/2022 Certificate of Mailing or Transmission
Lewis Roca RO[thI'bCI' Christie LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
PO BOX 29001 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Glendale. CA 91209-9001 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
b
(Typed or printed name)|
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NO. |
17/853,551 06/29/2022 Se-Ho Kim 224007/411598-06416 6655
TITLE OF INVENTION: ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE I
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/04/2023

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
MALSAWMA, LALRINFAMKIM HMAR 2892 257-040000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

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

registered attorney or agent) and the names of up to 2

- e . P 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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

[95]

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (1 Government

4a. Fees submitted: (J1ssue Fee [_IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

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.

M| Applicant certifying micro entity status. See 37 CFR 1.29

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

M| Applicant changing to regular undiscounted fee status.

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.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/853,551 06/29/2022 Se-Ho Kim 224007/411598-06416 6655
| EXAMINER |
23363 7590 10/04/2022
Lewis Roca Rothgerber Christie LLP MALSAWMA, LALRINFAMKIM HMAR
PO BOX 29001
Glendale, CA 91209-9001 | ART UNIT PAPERNUMBER |

2892

DATE MAILED: 10/04/2022

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

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

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

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, 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. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, 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.

Page 99 BOE v. Samsung IPR2025-01478

Ex-1002



Application No. Applicant(s)
) - 17/853 551 Kim et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
LEX H MALSAWMA 2892 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 the amendment filed 09/21/2022.

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

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-30 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) MAll b) (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

5.[) CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

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

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

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

Attachment(s)

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

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. 0 Other .

of Biological Material .
4.(] Interview Summary (PTO-413),
Paper No./Mail Date. .
/LEX H MALSAWMA/
Primary Examiner, Art Unit 2892

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220924
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Application/Control Number: 17/853,551 Page 2
Art Unit: 2892

Remarks
1. The present application is being examined under the pre-AIA first to invent provisions.
2. The objections to the title and claims are withdrawn in view of the amendments.
3. The terminal disclaimer filed on 09/21/2022 disclaiming the terminal portion of any

patent granted on this application which would extend beyond the expiration date of U.S. Patent

No. 10,483,342 has been reviewed and is accepted. The terminal disclaimer has been recorded.

4. The following is an examiner’s statement of reasons for allowance:

Claims 1-30 are allowed primarily because the prior art of record cannot anticipate or
render obvious the following limitations, in combination as recited in independent claim 1: a
portion of a channel region of the semiconductor layer under the gate electrode of the second thin
film transistor being curved; a third thin film transistor electrically coupled to the second thin
film transistor...the semiconductor layer being extended to and electrically coupled to the third
thin film transistor.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”
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Application/Control Number: 17/853,551 Page 3
Art Unit: 2892

5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to LEX H MALSAWMA whose telephone number is (571)272-
1903. The examiner can normally be reached M-F (4-12 Hours, between 5:30AM-10PM).

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thao Le can be reached on 571-272-1708. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service

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

/LEX H MALSAWMA/
Primary Examiner, Art Unit 2892

Page 102 BOE v. Samsung IPR2025-01478

Ex-1002



Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 17/853.551 Kim et al.
T
LEX H MALSAWMA 2892
CPC - Searched*
Symbol Date Examiner
HO1L 27/3276, 3248, 3258, 3262, 3265, 124, 1255 08/27/2022 LHM.
G09G 3/3225 08/27/2022 LHM
G09G 2300/0809 08/27/2022 LHM
above UPDATED 09/24/2022 LHM
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

/LEX H MALSAWMA/
Primary Examiner, Art Unit 2892

U.S. Patent and Trademark Office

Page 1 of 2

Page 103

Part of Paper No.: 20220924

BOE v. Samsung IPR2025-01478

Ex-1002



Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Nofes 17/853.551 Kim et al.
T
LEX H MALSAWMA 2892
Search Notes
Search Notes Date Examiner
HO1L 27/3276, 3248, 3258, 3262, 3265, 124, 1255 (text limited, see LHM
PE2E SEARCH) 08/27/2022
GO09G 3/3225 (text limited, see PE2E SEARCH) 08/27/2022 LHM
G09G 2300/0809 (text limited, see PE2E SEARCH) 08/27/2022 LHM
USPC 257/40 cross reference search 08/27/2022 LHM
Inventor and assignee search 08/27/2022 LHM
PE2E SEARCH 08/27/2022 LHM
US Patents 9450040, 9660012, 9899464, 10204976, 10483342, 08/27/2022 LHM
10734470, 10985234 (checked references and for double patenting)
above UPDATED 09/24/2022 LHM
PE2E SEARCH 09/24/2022 LHM
Interference search 09/24/2022 LHM
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
HO1L 2713276 09/24/2022 LHM

/LEX H MALSAWMA/
Primary Examiner, Art Unit 2892

U.S. Patent and Trademark Office
Page 2 of 2

Page 104

Part of Paper No.: 20220924

BOE v. Samsung IPR2025-01478

Ex-1002



Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 753 551 Kim et al.
H “‘ ‘H“ “‘ Examiner Art Unit
LEX H MALSAWMA 2892

CPC

Symbol Type Version

HO1L F 2013-01-01

HO1L | 2013-01-01

HO1L | 2013-01-01

HO1L | 2013-01-01

HO1L I 2013-01-01

G09G A 2013-01-01

G09G A 2013-01-01

HO1L A 2013-01-01

HO1L A 2013-01-01

CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 30

/LEX H MALSAWMA/ 24 September 2022 i . T
Primary Examiner, Art Unit 2892 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 9
U.S. Patent and Trademark Office Part of Paper No.: 20220924

Page 1 of 3
Page 105 BOE v. Samsung IPR2025-01478

Ex-1002



Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | 753 551 Kim et al.

H “‘ ‘H“ “‘ Examiner Art Unit
LEX H MALSAWMA 2892

INTERNATIONAL CLASSIFICATION
CLAIMED

HO1L

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 30

/LEX H MALSAWMA/ 24 September 2022 . . -

Primary Examiner, Art Unit 2892 O.G. Print Claim(s) | O.G. Print Figure

(Primary Examiner) (Date) 1 9
U.S. Patent and Trademark Office Part of Paper No.: 20220924

Page 2 of 3
Page 106 BOE v. Samsung IPR2025-01478

Ex-1002



Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | 753 551 Kim et al.

H “‘ ‘H“ “‘ Examiner Art Unit
LEX H MALSAWMA 2892

Claims renumbered in the same order as presented by applicant [] CPA T.D. O RA1.47
CLAIMS

Final |Original|Final [Original|Final |Original|Final [Original|Final |JOriginal|Final OriginallFinaI Original|Final |Original

1 10 19 28

2 11 20 29

3 12 21 30

4 13 22

5 14 23

6 15 24

7 16 25

8 17 26

9 18 27
NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 30
/LEX H MALSAWMA/ 24 September 2022 . . A
Primary Examiner, Art Unit 2892 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 9
U.S. Patent and Trademark Office Part of Paper No.: 20220924
Page 3 of 3
Page 107 BOE v. Samsung IPR2025-01478

Ex-1002



PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L34 0 17/853,551 (US-PGPUB; USPAT) [OR ON ON

2022/09/24

L36 20

("5929464" |
| "20030222589" |
"20040155242" |
"20060082524" |
"20070040193" |
"20070159565" |
"20080017866" |
"20080129664" |
"20100079361" |
"20100253710" |
"20120146004" |
"20120313100" |
"20140027728" |
"20140070184" |
"20140077176" |
"20140098078").pn. OR
("9660012").urpn. AND
(PGPB | USPT |

USOCR)

(US-PGPUB; USPAT;

ON

12:12 PM

08/24/2022 01:20:04 PM

Workspace: 17853551

Page 108

Page 1 of 8

LM

BOE v. Samsung IPR2025-01478

Ex-1002



L38 774

((("KIM") near3 ("Se-
Ho")) OR (("PARK")
near3 ("Jin-Woo")) OR
(("LEE") near3 ("Won-
Se")).INV

(US-PGPUB; USPAT;
USOCR; EPO; JPO;
DERWENT)

OR

ON

ON

2022/09/24
12:12 PM

L40 14

"10985234" "10734470"
"10483342" "10204976"
"9899464" "9660012"
"94500040"

(USPAT)

OR

ON

ON

2022/09/24
12:12 PM

("1098523
"10734470" "10483342"
"10204976" "9899464"

"9660012"
"9450040"

2022/09/24
12:12 PM

08/24/2022 01:20:04 PM
Workspace: 17853551

Page 109

BOE v. Samsung IPR2025-01478
Ex-1002

Page 2 of 8

LM



L44

16/984,045

(US-PGPUB; USPAT)

OR

ON

ON

2022/09/24
12:12 PM

L46

432

(L5 L6 ) AND ((curv$5
bend$4 bent) near2
channel)

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

OR

ON

ON

2022/09/24
12:12 PM

L48

75892

HO1L27/3276.cpc.

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

OR

ON

ON

2022/09/24
12:12 PM

08/24/2022 01:20:04 PM

Workspace: 17853551

Page 110

BOE v. Samsung IPR2025-01478
Ex-1002

Page 3 of 8

LM



L50

32086

HO01L27/3258.cpc.

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT,; IBM_TDB)

OR

ON

ON

2022/09/24
12:12 PM

L52

HO1L27/3265.cpc.

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

OR

ON

ON

2022/09/24
12:12 PM

L54

34602

HO01L27/1255.cpc.

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);

FPRS; EPO; JPO;

OR

ON

ON

2022/09/24
12:12 PM

08/24/2022 01:20:04 PM

Workspace: 17853551

Page 111

BOE v. Samsung IPR2025-01478
Ex-1002

Page 4 of 8

LM



DERWENT,; IBM_TDB)

L56 19218 G09G2300/0809.cpc.  [(US-PGPUB; USPAT,; [OR ON ON 2022/09/24
USOCR; FIT (AU, AP, 12:12 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT,; IBM_TDB

L58 459 HO01L25/046.cpc. (US-PGPUB; USPAT; |OR ON ON 2022/09/24
USOCR; FIT (AU, AP, 12:12 PM
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT,; IBM_TDB)

08/24/2022 01:20:04 PM Page 5 of 8
Workspace: 17853551 LM
Page 112 BOE v. Samsung IPR2025-01478

Ex-1002



L60

12377

HO01L51/00.cpc.

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

OR

ON

ON

2022/09/24
12:12 PM

L62

HO01L2251/00.cpc.

(US-PGPUB; USPAT;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

OR

ON

ON

2022/09/24
12:12 PM

L64

112

L30 NOT L14

(US-PGPUB; USPAT;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO);
FPRS; EPO; JPO;

OR

ON

ON

2022/09/24
12:12 PM

08/24/2022 01:20:04 PM

Workspace: 17853551

Page 113

BOE v. Samsung IPR2025-01478
Ex-1002

Page 6 of 8

LM



L66 20 ("5929464" | "6914642" |(US-PGPUB; USPAT; |OR ON ON 2022/09/24
| "20030222589" | USOCR) 12:12 PM
"20040155242" |
"20060082524" |
"20070040193" |
"20070159565" |
"20080017866" |
"20080129664" |
"20100079361" |
"20100253710" |
"20120146004" |
"20120313100" |
"20140027728" |
"20140070184" |
"20140077176" |
"20140098078").pn. OR
("9660012").urpn. AND
(PGPB | USPT |
USOC).dbnm.

PE2E SEARCH - Search History (Interference)

08/24/2022 01:20:04 PM Page 7 of 8
Workspace: 17853551 LM
Page 114 BOE v. Samsung IPR2025-01478

Ex-1002



((curv$5 bend$4 bent)
WITH (channel NEAR
region) WITH
(underneath under
below beneath
subjacent) near2
gate)).clm.

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
N1 0 ((third near2 (TFT (thin |(US-PGPUB; USPAT) [OR ON ON 2022/09/24
ADJ film))) SAME 12:35 PM

N3 8

(((curv$5 bend$4 bent)
WITH (channel NEAR
region) WITH
(underneath under
below beneath
subjacent) near2
gate)).clm.

(US-PGPUB; USPAT)

OR

ON

ON

2022/09/24
12:36 PM

08/24/2022 01:20:04 PM
Workspace: 17853551

Page 115

BOE v. Samsung IPR2025-01478
Ex-1002

Page 8 of 8
LM



UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

P.O. Box 1450

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

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

BIB DATA SHEET

CONFIRMATION NO. 6655

Se-Ho Kim, Yongin-si, KOREA, REPUBLIC OF;
Jin-Woo Park, Yongin-si, KOREA, REPUBLIC OF;
Won-Se Lee, Yongin-si, KOREA, REPUBLIC OF;

*k CONTINUING DATA kkkkkkkhkkhkhkhkhkhkhhkhkkkkkk
This application is a CON of 17/234,670 04/19/2021
which is a CON of 16/984,045 08/03/2020 PAT 10985234
which is a CON of 16/659,372 10/21/2019 PAT 10734470
which is a CON of 16/261,450 01/29/2019 PAT 10483342
which is a CON of 15/900,715 02/20/2018 PAT 10204976
which is a CON of 15/603,309 05/23/2017 PAT 9899464
which is a CON of 15/238,449 08/16/2016 PAT 9660012
which is a CON of 13/952,508 07/26/2013 PAT 9450040

k% FOREIGN APPLICATIONS kkhhkhhkkkhhhhhkhhhkhhkkkk
REPUBLIC OF KOREA 10-2012-0084976 08/02/2012

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
07/07/2022

SERIAL NUMBER FILINSAQI'E 371(c) CLASS GROUP ART UNIT ATTORN'\IlEg-DOCKET
17/853,551 06/29/2022 257 2892 224007/411598-06416
RULE
APPLICANTS
SAMSUNG DISPLAY CO., LTD., Yongin-si, KOREA, REPUBLIC OF;
INVENTORS

Foreign Priority claimed o ves o STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met ¥ ves LANo | (] Metafter COUNTRY |DRAWINGS [ CLAIMS CLAIMS
Verified and LEX HUAR KOREA., {1 30 ’
Acknowledged Examiner's Signature Initials REPUBLIC OF
ADDRESS
Lewis Roca Rothgerber Christie LLP
PO BOX 29001
Glendale, CA 91209-9001
UNITED STATES
TITLE
ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION
Q Al Fees |
FEES: Authority has b on in P U 1.16 Fees (Filing)
FILING FEE : Authority has been given in Paper - :
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT  |[J.1:17 Fees (Processing Ext. of time)
2820 No. for following: U 1.18 Fees (Issue)
U Other
Q Credit |

BIB (Rev. 05/07).

Page 116

BOE v. Samsung IPR2025-01478
Ex-1002



PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

I hereby certify that this correspondence is being EFS-Web transmitted fo the United Stafes
Patent and Trademark Office on September 21, 2022 at or before 11:59 p.m. Pacific Time under
the Rules of 37 CFR § 1.8.

[Elizabeth A. Jue/

Signature
Appl No. - 17/853,551 Confirmation No. 6655
Inventor . Se-Ho Kim, et al.
Filed - June 29, 2022
Title : ORGANIC LIGHT EMITTING DIODE DISPLAY
TC/A.U. . 2892
Examiner . Lalrinfamkim Hmar Malsawma
Docket No. . 224007
Customer No. : 23363

AMENDMENT

Mail Stop Amendment
Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 September 21, 2022

Commissioner:

This paper is in response to the Office action of September 2, 2022, which set an
initial period for reply to expire on December 2, 2022. Any extension of time fee required
by this paper is paid concurrently herewith. As such, this response is timely filed. Please

amend the above-identified application as follows:

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of claims which begins on page
3 of this paper.

Remarks/Arguments begin on page 10 of this paper.

-
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ApplIn No. 17/853,551
Amdt date September 21, 2022
Reply to Office action of September 2, 2022

Amendments to the Specification:

Please amend the title of the application as follows:

-- ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED
CHANNEL REGION --
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ApplIn No. 17/853,551
Amdt date September 21, 2022
Reply to Office action of September 2, 2022

Amendments to the Claims:

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

Listing of Claims:

1. (Original) An organic light emitting diode display comprising:

a substrate;

a first voltage line;

a second voltage line;

a plurality of pixels, each of the pixels comprising an organic light emitting diode;

a plurality of driving circuits on the substrate, each of the organic light emitting
diodes being electrically coupled to a respective driving circuit;

wherein each of the driving circuits comprises:

a first thin film transistor coupled to a first scan line and a data line;

a second thin film transistor utilizing a semiconductor layer and electrically
coupled to the first voltage line, the corresponding organic light emitting diode, and the
first thin film transistor, the semiconductor layer being extended to and electrically
coupled to the first thin film transistor;

an insulating layer covering the second thin film transistor;

a storage capacitor electrically coupled to a gate electrode of the second
thin film transistor, the storage capacitor comprising a first capacitor plate comprising a
portion of the gate electrode of the second thin film transistor, a second capacitor plate
over the first capacitor plate, and a portion of the insulating layer between the first
capacitor plate and the second capacitor plate, a portion of a channel region of the
semiconductor layer under the gate electrode of the second thin film transistor being
curved;

a third thin film transistor electrically coupled to the second thin film

transistor, the corresponding organic light emitting diode, and the first capacitor plate,

-3-
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the semiconductor layer being extended to and electrically coupled to the third thin film
transistor;

a fourth thin film transistor electrically coupled to the first voltage line and
the second thin film transistor, the semiconductor layer being extended to and is
electrically coupled to the fourth thin film transistor;

a fifth thin film transistor electrically coupled to the second thin film
transistor, the third thin film transistor, and the corresponding organic light emitting
diode, the semiconductor layer being extended to and is electrically coupled to the fifth
thin film transistor; and

a sixth thin film transistor electrically coupled to the second voltage line,
the third thin film transistor, and the first capacitor plate, the semiconductor layer being

extended to and is electrically coupled to the sixth thin film transistor.

2. (Original) The organic light emitting diode display according to claim 1,

wherein gate electrodes of the fourth and fifth thin film transistors are coupled together.

3. (Original) The organic light emitting diode display according to claim 2,
wherein the gate electrodes of the fourth and fifth thin film transistors are configured to

receive a signal from a light emission control line.

4. (Original) The organic light emitting diode display according to claim 1,
wherein a gate electrode of the sixth thin film transistor is configured to receive a signal

from a second scan line.

5. (Original) The organic light emitting diode display according to claim 1,

wherein gate electrodes of the first and third thin film transistors are coupled together.

4-
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6. (Original) The organic light emitting diode display according to claim 5,
wherein the gate electrodes of the first and third thin film transistors are configured to

receive a signal from the first scan line.

7. (Original) The organic light emitting diode display according to claim 1,

wherein the second capacitor plate is electrically coupled to the first voltage line.

8. (Original) The organic light emitting diode display according to claim 1,
wherein a periphery of the second capacitor plate completely surrounds a periphery of

the first capacitor plate in a plan view.

9. (Original) The organic light emitting diode display according to claim 1,

wherein portions of the semiconductor layer are doped with N-type impurities.

10.  (Original) The organic light emitting diode display according to claim 1,

wherein portions of the semiconductor layer are doped with P-type impurities.

11.  (Original) The organic light emitting diode display according to claim 1,
further comprising a seventh thin film transistor electrically coupled to the second
voltage line, the fifth thin film transistor, and the corresponding organic light emitting
diode.

118879915.3

Page 121 BOE v. Samsung IPR2025-01478
Ex-1002



ApplIn No. 17/853,551
Amdt date September 21, 2022
Reply to Office action of September 2, 2022

12.  (Original) The organic light emitting diode display according to claim
11, wherein the semiconductor layer is extended to and is electrically coupled to the

seventh thin film transistor.

13.  (Original) The organic light emitting diode display according to claim
12, wherein a gate electrode of the seventh thin film transistor is configured to receive a

signal from a bypass control line.

14.  (Original) The organic light emitting diode display according to claim 1,

wherein gate electrodes of the fourth and fifth thin film transistors are coupled together.

15.  (Original) The organic light emitting diode display according to claim
14, wherein gate electrodes of the fourth and fifth thin film transistors are configured to

receive a signal from a light emission control line.

16.  (Currently Amended) The organic light emitting diode display
according to claim 11 elaim—34, wherein a gate electrode of the sixth thin film transistor is

configured to receive a signal from a second scan line.

17.  (Currently Amended) The organic light emitting diode display
according to claim 11 elaim—4, wherein gate electrodes of the first and third thin film

transistors are coupled together.
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18.  (Original) The organic light emitting diode display according to claim
17, wherein gate electrodes of the first and third thin film transistors are configured to

receive a signal from the first scan line.

19.  (Currently Amended) The organic light emitting diode display
according to claim 11 elaim4, wherein the second capacitor plate is electrically coupled

to the first voltage line.

20.  (Currently Amended) The organic light emitting diode display
according to claim 11 elaim—4, wherein a periphery of the second capacitor plate

completely surrounds a periphery of the first capacitor plate in a plan view.

21.  (Currently Amended) The organic light emitting diode display
according to claim 11 elaim—4, wherein portions of the semiconductor layer are doped

with N-type impurities.

22.  (Currently Amended) The organic light emitting diode display
according to claim 11 elaim—4, wherein portions of the semiconductor layer are doped

with P-type impurities.

23.  (Original) The organic light emitting diode display according to claim 1,
wherein the third thin film transistor is electrically coupled to a gate electrode and a

drain electrode of the second thin film transistor.
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24.  (Original) The organic light emitting diode display according to claim 1,
further comprising a protective layer covering the plurality of driving circuits,

wherein each of the organic light emitting diodes further comprises a pixel
electrode on the protective layer, the pixel electrode being electrically coupled to the

second thin film transistor through a contact hole.

25.  (Original) The organic light emitting diode display according to claim 1,
further comprising a protective layer covering the plurality of driving circulits,

wherein each of the organic light emitting diodes further comprises a pixel
electrode on the protective layer, the pixel electrode being electrically coupled to a drain

electrode of the fifth thin film transistor through a contact hole.

26.  (Original) The organic light emitting diode display according to claim 1,

wherein the first capacitor plate and the first scan line are in the same material layer.

27.  (Original) The organic light emitting diode display according to claim 1,

wherein the curved portion of the semiconductor layer has a “S”-shape.

28.  (Original) The organic light emitting diode display according to claim 1,

wherein the curved portion of the semiconductor layer has a partial “S”-shape.
29.  (Original) The organic light emitting diode display according to claim 1,

wherein the curved portion of the semiconductor layer has a “M”-shape.
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30.  (Original) The organic light emitting diode display according to claim 1,

wherein the curved portion of the semiconductor layer has a “W’-shape.
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REMARKS/ARGUMENTS

Claims 1-30 remain in the present application, of which claim 1 is independent.

Claims 16, 17, and 19-22 are amended herein to correct dependency only. No new matter
has been introduced. Applicant respectfully requests reconsideration and allowance of

claims 1-30.

Objection to the Title

The Title was objected to as allegedly not being descriptive. To expedite

allowance, Applicant has accepted the proposed amendment to the Title as set forth at
page 2 of the Office action. Accordingly, Applicant respectfully requests that the objection

to the Title be withdrawn.

Objection to the Claims

Claims 16-22 and 28 were objected to as allegedly being duplicates of claims 4-
10 and 27, respectively. To expedite allowance, claims 16, 17, and 19-22 are amended
herein to depend from claim 11 instead of claim 1. Further, claim 18 depends from claim
17, so the amendment to claim 17 obviates any objection to claim 18. Regarding the
objection to claim 28, Applicant respectfully submits that claim 28 is not “duplicate[]” of
claim 27 because recites, in part, “the curved portion of the semiconductor layer has a
‘S”-shape” while claim 28 recites, in part, “the curved portion of the semiconductor layer

has a partial “S”-shape” (emphasis added). Accordingly, claim 28 is not amended herein

as it has a different scope than claim 27.
Accordingly, Applicant respectfully requests that the objection to claims 16-22 and
28 be withdrawn.

-10-
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Double Patenting Rejection

Claims 1-10 were rejected on the ground of nonstatutory double patenting as
allegedly being unpatentable over claim 1 of U.S. Patent No. 10,483,342 B2 in view of
Kim et al. (10,985,234 B2, hereinafter, “Kim”).

Claims 11-15, 16-22 (as interpreted), 23, and 26 were rejected on the ground of
nonstatutory double patenting as allegedly being unpatentable over claim 1 of U.S.
Patent No. 10,483,342 B2 in view of Kim (claim 26 and claim 13).

Claims 24 and 25 were rejected on the ground of nonstatutory double patenting
as allegedly being unpatentable over claim 1 of U.S. Patent No. 10,483,342 B2 in view
of Kim (claim 26) and Kim et al. (9,899,464 B2; hereinafter, "Kim-II").

Claims 27-30 were rejected on the ground of nonstatutory double patenting as
allegedly being unpatentable over claim 1 of U.S. Patent No. 10,483,342 B2 in view of
Kim (claim 26) and Kim et al. (9,660,012 B2; hereinafter, "Kim-III").

To expedite allowance, and without acquiescing to the propriety of the rejection,
Applicant is submitting herewith a Terminal Disclaimer over U.S. Patent No. 10,483,342.
Accordingly, Applicant respectfully requests that these Double Patenting rejections be

withdrawn and that claims 1-30 be allowed.

-11-
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Concluding Remarks

In view of the foregoing amendments and remarks, Applicant earnestly solicits a
timely issuance of a Notice of Allowance with claims 1-30. If there are any remaining
issues that can be addressed over the telephone, the Examiner is cordially invited to call
Applicant’s attorney at the number listed below.

Payment of any fee required to enter and process this response is provided. The
Director is authorized to charge any underpayment of fees or credit any overpayment of
fees to Deposit Account No. 03-1728.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Kyle W. Kellar/
Kyle W. Kellar
Reg. No. 71,165
626/795-9900

KWK/eaj

-12-
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Filing Date 29-Jun-2022

First Named Inventor Se-Ho Kim

Attorney Docket Number 224007/411598-06416
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- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or
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THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES
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® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 71165

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signat
gnature /Kyle Kellar/

Name

Kyle W. Kellar

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Application No. Applicant(s)

17/853,551 Kim et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
LEX H MALSAWMA 2892 No

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1)@ Responsive to communication(s) filed on 06/29/2022.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)OJ An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)(O Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-30 is/are pending in the application.

5a) Of the above claim(s) ___is/are withdrawn from consideration.
6) (J Claim(s) ___is/are allowed.
7) Claim(s) 1-30 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) [ Claim(s) _____ are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)» The specification is objected to by the Examiner.

11)@ The drawing(s) filed on 06/29/2022 is/are: a)¥) accepted or b)(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

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

a)v All b)) Some**  ¢)(J None of the:
1. Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

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

Attachment(s)

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

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)

Paper No(s)/Mail Date 6/29/2022, 6/29/2022. 4 [ Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20220827
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DETAILED ACTION

Notice of Pre-AIA or AIA Status

1. The present application is being examined under the pre-AlA first to invent provisions.
Specification
2. The title of the invention is not descriptive. A new title is required that is clearly

indicative of the invention to which the claims are directed. For example, a more descriptive title
could be, “ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL

REGION”.

Claim Objections
3. Claims 16, 17, 18, 19, 20, 21, 22 and 28 are objected to because of the following
informalities:
Claims 16, 17, 18, 19, 20, 21, 22 and 28 are duplicates of claims 4, 5, 6, 7, 8, 9, 10 and

27, respectively. For the purposed of examination, claims 16, 17, 18, 19, 20, 21, 22 and 28 are

interpreted as depending from claim 11 (instead of claim 1).

Appropriate correction is required.

Double Patenting
4. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible

harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate where
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the conflicting claims are not identical, but at least one examined application claim is not
patentably distinct from the reference claim(s) because the examined application claim is either
anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg,
140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d
2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van
Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may
be used to overcome an actual or provisional rejection based on nonstatutory double patenting
provided the reference application or patent either is shown to be commonly owned with the
examined application, or claims an invention made as a result of activities undertaken within the
scope of a joint research agreement. See MPEP § 717.02 for applications subject to examination
under the first inventor to file provisions of the AIA as explained in MPEP § 2159. See MPEP §
2146 et seq. for applications not subject to examination under the first inventor to file provisions
of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used.
Please visit www.uspto.gov/patent/patents-forms. The filing date of the application in which the
form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/2S, or
PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be filled out completely
online using web-screens. An eTerminal Disclaimer that meets all requirements is auto-
processed and approved immediately upon submission. For more information about eTerminal

Disclaimers, refer to www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.
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5. Claims 1-10 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claim 1 of U.S. Patent No. 10,483,342 B2 in view of Kim et al. (10,985,234
B2; hereinafter, “Kim”).

Claim 1 of Patent 10,483,342 B2 discloses all limitations in current independent claim 1
except for the limitations for a portion of a channel region being curved; a fourth thin film
transistor; a fifth thin film transistor; and a sixth thin film transistor. Kim discloses in claim 26,
an organic light emitting diode display comprising a curved semiconductor channel region (in
claim 23 of Kim), fourth, fifth, and sixth thin film transistors. The features in Kim’s disclosure
are well suited for the invention in claim of Patent 10,483,342 B2 because the additional
transistor could provide significant control for the pixels in the display. Accordingly, in view of
claim 26 of Kim, one of ordinary skill in the art would have deem the current invention to be an
obvious variant of claim 1 of Patent 10,483,342 B2.

In regard to current claims 2-10, Patent 10,483,342 B2 (in view of Kim’s claim 23)
renders the current claims obvious because all six transistors are coupled together, wherein gate
electrodes would be typically configured to receive a signal from a light emission control line
and scan lines. Furthermore, a capacitor plate would be typically coupled to a voltage line, first
and second capacitor plates generally overlap each other such that one of the plates surrounds at
least one periphery of the other plate, and semiconductor layers are typically doped with N-type
and P-type impurities. Accordingly, the current claims are deemed to contain only limitations
that would be typically included in a display device of Patent 10,483,342 B2 (in view of Kim),
and one of ordinary skill in the art would have deemed the invention in current claims 2-10 to be

an obvious variant of claim 1 of Patent 10,483,342 B2 (in view of Kim).
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6. Claims 11-15, 16-22(as interpreted), 23 and 26 are rejected on the ground of nonstatutory
double patenting as being unpatentable over claim 1 of U.S. Patent No. 10,483,342 B2 in view of
Kim (claim 26 and claim 13).

Patent 10,483,342 B2 (in view of claim 26 of Kim) discloses all the limitations in the
current claims except for a seventh thin film transistor as required in current claim 11. However,
in claim 13, Kim further discloses a seventh thin film transistor is well suited for the display
device, wherein the seventh thin film transistor could provide enhanced control of the display;
accordingly, given claims 13 and 26 of Kim, one of ordinary skill in the art would have deemed
the invention in current claims 11-23 and 26 to be an obvious variant of claim 1 of Patent

10,483,342 B2.

7. Claims 24 and 25 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claim 1 of U.S. Patent No. 10,483,342 B2 in view of Kim (claim 26) and Kim
et al. (9,899,464 B2; hereinafter, “Kim-II").

Patent 10,483,342 B2 (in view of claim 26 of Kim) discloses all the limitations in the
current claims except for a protective layer as recited in the current claims. However, Kim-II
discloses (in claim 1) a protective layer having the features as currently claimed, wherein the
protective layer is necessary to isolate the driving circuits from the pixel electrodes, as would be
typical in a display device. Accordingly, given claim 26 of Kim and claim 1 of Kim-II, one of
ordinary skill in the art would have deemed the invention in current claims 24 and 25 to be and

obvious variant of claim 1 of Patent 10,483,342 B2.
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8. Claims 27-30 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claim 1 of U.S. Patent No. 10,483,342 B2 in view of Kim (claim 26) and Kim
et al. (9,660,012 B2; hereinafter, “Kim-III").

Regarding claims 27-28, Patent 10,483,342 B2 (in view of claim 26 of Kim) discloses all
the limitations in the current claims except for the semiconductor layer having a partial “S”-
shape. However, Kim-III discloses (in claim 8) the curved semiconductor layer having a partial
“S”-shape, wherein such a shape could provide an increased channel length. Accordingly, given
claim 26 of Kim and claim 8 of Kim-III, one of ordinary skill in the art would have deemed the
invention in current claims 27-28 to be an obvious variant of claim 1 of Patent 10,483,342 B2.

Regarding claims 29-30, Patent 10,483,342 B2 (in view of claim 26 of Kim) discloses all
the limitations in the current claims except for the semiconductor layer having a partial “M”-
shape or partial “W”-shape. However, Kim-III discloses (in claim 9) the curved semiconductor
layer having a partial “M”-shape (which is also a partial “W”-shape, wherein such a shape could
provide an increased channel length. Accordingly, given claim 26 of Kim and claim 9 of Kim-
III, one of ordinary skill in the art would have deemed the invention in current claims 27-28 to be

an obvious variant of claim 1 of Patent 10,483,342 B2.

Conclusion
9. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to LEX H MALSAWMA whose telephone number is (571)272-
1903. The examiner can normally be reached M-F (4-12 Hours, between 5:30AM-10PM).
Examiner interviews are available via telephone, in-person, and video conferencing using

a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
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encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thao Le can be reached on 571-272-1708. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service

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

/LEX H MALSAWMA/
Primary Examiner, Art Unit 2892
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/853,551 06/29/2022 Se-Ho Kim 224007/411598-06416 6655
23363 7590 | 0810412022 | EXAMINER |
Lewis Roca Rothgerber Christie LLP
PO BOX 29001 CENTRAL, DOCKET
Glendale, CA 91209-9001
| ART UNIT | PAPER NUMBER |
OPAP

| NOTIFICATION DATE I DELIVERY MODE |

08/04/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

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

PLPrivatePair @lrrc.com
pto@lewisroca.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
17/853,551 Kim et al.
Decision Granting Request for
Prioritized Examination (Track /) Examiner Art Unit AIA (FITF) Status
CHERYL P GIBSON OPET No
BAYLOR

1. THE REQUEST FILED 29 June 2022 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track I).
B. {J for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendmen mend th lication ntain more than f
independent claims, more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;
filing a notice of appeal;

filing a request for suspension of action;
mailing of a notice of allowance;

mailing of a final Office action;

I @ mmooOo

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to CHERYL GIBSON BAYLOR at
(671)272-3213. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/CHERYL GIBSON BAYLOR/
Paralegal Specialist, OPET

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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Digital Access Service INTELLECTUAL PROPERTY

(DAS) ORGANIZATION

CERTIFICATE OF AVAILABILITY OF A CERTIFIED PATENT DOCUMENT IN A
DIGITAL LIBRARY

The International Bureau certifies that a copy of the patent application indicated
below has been available to the WIPO Digital Access Service since the date of
availability indicated, and that the patent application has been available to the
indicated Office(s) as of the date specified following the relevant Office code:

Document details:  Country/Office: KR
Filing date: 02 Aug 2012 (02.08.2012)
Application number: 10-2012-0084976

Date of availability of document: 18 Jul 2013 (18.07.2013)

The following Offices can retrieve this document by using the access code:
AR, AT, AU, BE, BR, CA, CL, CN, CO, DK, EA, EE, EP, ES, FI, GB,
GE, IB, IE, IL, IN, JP, KR, LV, MA, MX, NL, NO, NZ, SE, US

Date of issue of this certificate: 12 Jul 2022 (12.07.2022)

34, chemin des Colombettes
1211 Geneva 20, Switzerland
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Aol glon, 293 uvE EAX2EH(T2)9 = A=D2)S 7% d9E Ed
A= (TDO] 22 AF(SDHH AAs] Yo F2 Ao dhgp EAA2E(TH)
S ARt 7% ASAO72)F dZH] vk, ol 293 e ERAA2E
(T2)= 2=WA02D)E T3 AL 27 23 (Sn)ol wef °© 25 o] Holgi

(17D o2 AdEd Holg 23 (m)E % 99 EHAZEH(THS 2 AFo=

(THe] =80 A=0D3 ddso] oA &g Ao g ERXLH(THE 4

T3] 7] 3G ol = (0LED)9 ol:xE(anode)® HZFHo ¢low, BA gkt
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ERAZEH(THY =8<d d503)2 =EZA AHAE(Cst)e] A (Cstl), Z7]

)

e ERA (T e =8¢ d504) H %5 45 EIAAZEH(TD O AoE
ASGDI A dZ2F Udvk. oI EA 9y EAAZEH(TH= 274012

DEe B3 AEgwde =70 Js(Sn)d wet ¥ 250 gt E-HA 2B (TD 9

o
o

AelE AF(GDFH =] AFDDHE M2 AZA4stY F&5 59 EXAXEH(TDE
thol o= AZAA T},
[0044) =718 & EWX]AE(T4)e] AllE HAF(GHL old =W HA12

DT AZAFo] 3, 2713 v EdMAAEH(T4)Y 28 AF(SHS =7]3 AY
A(1240)3 A o, 27]F e EW@XAEH(T4)9 =¥ A=F0D4)e =
EZ A FAAAEH(Cst) Q] A (Cstl), BA 2t EAX2EH(T3)e =<l A3(D3)

2 TS e ERXAZEHTDY ACE AFGDH A 25 drk. olEE

A=GD dEste] 75 99 ERAZEH (T AlolE AF (G ddes =7

oy
(]
o
=
&)
[ =)
fi
Iy
2
2
=
=}
m

ERA=EH(T5)2] AolE A=(GH)2 &3F Al
(123)3 2= loed, &2 Ao I EAALH (159 & AS(SHLS 75
Add72)er 250 da, 7 Aol = EFIALFH (5] =H<d A=(D5)

L FE v EgAAE(THY 22 AZ(S1) @ 29

ol

abal & el %] 2~ (12) 9]

=HEA AF(S2)9F ddso] ).
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[0046] &3 Aol ¥ EJWA 2B (T6)e] ACE AS(66)S 33 Ao
(123)3 A2 = low, &3f Aol ey EMRA2H(T6)2] 22 AF(S6)LS 75
gt ERAAE(TD O] =80 Ad=0D 2 B4 &9 ERALEH (TS & HF
(S3)3 A= i, E3F Ao w5 EA@A2E(T6)9] =Hd AFD6) F7]
Hg tho] R E(OLED) 9] ofx=E(anode)®t A7]1Hog2 dAZdwo k. olzg Fzh
Aol ¥ EFAZH(TS) 2 I Alo] de ERAZE (IO E3 A4 (123)
= T AEgHE EF Aol AS(Enel meEl Tl © =5 7% A (ELVDD)
ol 7] &F Tho]Q=(OLED)O] HeEH o] #7] ¥ veolL=(0LED)el T% A/
(Id)7y 24 HArt.

[0047] 2=E2]1A] AHAE(Cst) ] BEFRH(Cst2)S FF5 AGA(172)7 A2
o] 9lon, §7] WF tho] Q= (0LED)S] A= (cathode)Es FE A (ELVSS) T 4

25l Aok ol weh, /7] ¥3F Tl LE=(0LED) = 7E Y E-J-ALE(TI)

f

FE 7% AF(DE dadol 23T o=2H e AT,

[0048] o]stell A & Lre] A1 AAldeo] mE #F7] &3 BA FAe T

|

sta o] FAHd T4 A= FAS 2

L
£

[0049] %, =718t 713 &% old 2WH022)2 T3 =% A& (low

level)2] o]ld 270 A5 (Sn-1)7}F g9, Z8d, 29 dHe old &9 A%
(Sn-Dell w-§3std =78t &9 EWAAEH(TH7F 8 2(Turn on)HH, %78t A

(12 o288 =278 9 EAASEH(THOE T3 =713 d4Vint)e] TF

vl Ed ] A (TS AolE AHAZo dZAS 1, %7135 AYWint)ol o8& T+=
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vhel E A ¥ (T1)7F 27|std ).

[0050) o] %, ®lolg] =287 7T §F 24 02DS T3 =5 #HdE9

AEZ(Sm7F FFdEr. a8, 29 #HEe 27 A5 (Sl thEste] 29

E
[

g B EJRALEN(T2) 9 B 9 ERAZE(T3)7F | 2"

[0051] o] ®f, F%F =% EW#AEH(TDE © 28 B3 29 EWR] 2FH
(T3)oll oJ3f thele= AASH D, £WFoR viojojx Hrt,

[0052] 23", dHoled(17ThezRy FFE Hole AZDmeld +%
Bk EAdX A (TS 8 AL (Threshold voltage, Vth)WE 74T 24 A<
(DmtVth, Vthe (-)°] goeol 7% Fg EWMAZEH (T AlolE H=Fe] A7t

[0053] =& AFHAE(Cst) o] Feles 75 HGELVDD)F B At
(DmtVth)el Q17Fsla, ~EFA ARAH(Cst)ols I A 2ol tjeste At
7F AT o] &, g 71§ 3 AHA23)2REH FFHEE 9 Al
o] A& (En)7F to] #deA 24 #HEE AT, 22", 43 71T Fd =

T e &g Aol AZ(En)ol o8] FF Ao e ERALE(TS) 3 wg A

2
JE

Yo Ed@ A AE(T6)7F § 2",
[0054) Z&H, F% 25 EWMA2EH (T AE A= ALd %5 A
QH(ELVDD) ZFe] #AYgAbo] 2= F% AF (1) 7F 24gsta, 23 Ao =2 =

ZA2EH(T6)E F3 % AF(ID7F 7] &3 ool L=(OLED)o FFHch. &3

717vEer 2ET A AHAEH(Cst)o] Q8] 75 o EWAAE (TS AolE-A
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Ao (Vgs)S "(DmtVth)-ELVDD' 2.2 §A =1, 7% "k Ed 2 2E(T1)e] AHF-A

[>

s
.

o BA WmEH, TE AF(IDE 22=-AolE At B8 AL 24 g
ol AF "(Dw-ELVDD)?' o} ®l# gt webd 75 AF(IDE 75 I ERA 2FH
(TH9] 8 ALVthol #A glo] 23},

[0055] Zz=l¥ = 1o Z=AIG /7] &3F FA FA 9 shio] A Tz
gated = 2 YA = 58 = 13 @7 Faste] FAEhA A9t

[0056] = 2= B 2o A1 dAdo e #7] &3 T4 ZFH 9 E47)
=

o
)
L
[m
rTU
2,
[
ANy
We,
=
£
>,
)
o
A
2

it
=
i
2
(o

3

2 =N Edola,

re

e
ofl,
o,
2
}_A
12
>,
£
=
il
o
N
i
o
kKl
>

FA o) shte] ol FAH WA=

°oli, E 4= = 39 w7 ¥F B4 AAE IV-IVEE wE AE gEEola, =

[0057] = 2 WA &= 5ol Z=Algh wiep o] B2 o] Al Ao &
f7] w3 A ZARe siaE 27 A5(Sn), oA 27 AF(Sn-1), &P Aol
2z En 2 2718 AL Vint) S 47 7kEH 8 wBge wE P4 E] e &
(12D, old =7 (122), &3 AH123) 2 27| AGH124)E& E3s
3, 2704121, old 27 (122), g Aofd123) #H 27| dAd24) B2
Fo et Yo Faol deoly AsE(hm) 2 F% AXELVDD)S 74z 217rst

= "oy A (171) 2 F5 AYA(172)L X3},
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[0058] T3, Shol= FF 98 ENA (T, =93 25 E@ A 4FH
(T2), B3 = EWA2E(T3), 27|38 8 EW@A2E(T4), §F Ao 2 =
WAZ=E(T5), EF Aol &g ERA2EH(T6), =EZA AAAIEH(Cst), 28]l
7] 233 tho] @ = (0LED) (70)7F FAd H o] T},

[0059) & 25 ERAZE(TD, =93 29 EXAALEH(T2), B4 4%
EWRA2E(T3), 7|3t &t ERA2E(T4), 3 Aol 95 EWALE(TH)

g Aol e ERAZE(T6)E HEASF(13DS wet FAdHe don, wiEx

off

B A F(131a), =94 g9 EWAA2EH (T2 JFAFHE 293 wEAF
(131b), B4 2 EAA2EH(T3) FAHE B H=AF(131c), =713 2

EWAZEH(TD Fds= 2718 HE=ASA31d), 3 Ao = EAALH

=

(15)°] FAH= T2 Aol M=AF13le) 2 G Aol ¥k EAA2E(16)
FAsE T3 Ao MEASOA31HS I

[0060] & 2 ERALE(TDE 75 MEAS(3la), 7% AE A

H
n

cias

off
T
T

=Z(125a), 5 22 AZ(176a) @ % =gl AZF(177a) &

L
C

EAF(131a)2 ZFFHo] Uk, FF% S EAS(131a)2 Al WEkorw A3y
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&
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2
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o3l
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©w
-
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=

[0061] o]<}F Zol, B FZH(33)E LEsE % U= A=(131a)S
HATogMH, FL I Yo 2A FF S EAE=(131la)S AL 5+ U, uwE

A, T BEAFQ31Y TE AY 99(181aDL 44 F4F F Jdomm T
of

(E
o
2
)
Jo
N,
a2
o
£
9,

o
[
>
==
try
=
=2
=
o
Mr
i
rr
W,
1o
)

N

lt
e
il
=,
e
ol
2
2
2

[0062] ©o]& 3 % Wr=AF(131a)2 Al AFH(31D), A2 AFFH(32) <L
ZFH(33)E tFsHA mAE 'S N, W T ohFe AAl A7 hs sk,
[0063] = 6& B drmol A2 AAldo] ut& /7] 433 B4 x99 %

whop =R sE ] S wjH Eolch,
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[0064] = 6o =A1gE b} o], 7% WIEAF(131a)2 'S’ FFo =z )
AE F2 Urt.
[0065] &, F& &2 AF(176a)S TF HEAFT(13la)odA ETE]
E3E 7% a2 490760 s, 7 = A5077aL TF R
F(13la)ell A BxEol =3E 7% =gl 490770 sigddt. FF AE
AS(1252) 7 FH3tA Holl 2E2]A] ARAEH(Cst) 7 Fg o] .
[0066] == A AAAE(Cst)E A2 AlE HAAL(142)L Abold] F 1
R E s A1 2E8A SAB(125a)3F A2 2ETZA SHB127)E £33, o
714, FE AoE AF(125a)L A1 2EFA AR (1252)0] ITE ZF A9

s, A2 AlolE FA(142)L FAAT F9, 2EgA AHAE(Cst)oNA =

ol

H Hste} & FSHT(125a, 127) Atole] APl o3 2Ee A A A EH = (Storage
Capacitance)”} AA ¥},

[0067] A1 =E#]A] FAW(125a)S AHT st} FEFo] Az FAo
2 PFAaFe] doen, =HA02D), ol =W (122), TF AelHd(123), =93

AlE HA=(125b), B AlolE A=(125¢), 7 Aol AlolE H=F(125e), T

L
2
0
X,
—
[N
o
X

i

O
r
e
(i,
e
o
e
rt
ol
2
ofl
o
i
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[0069] ole} Zo], EFHE X & % WEAZF(131a)0 2 & =
222 AAGAEHL d9S FBIr] s F5 HEAF(131a) 3 FHE 2=

A ARAEHE dAdFe2HN, ndEdME SERA AAE L] FRIE THs

[0070] =913 9t EAAZE(TD)E 29F H=AZ(131b), =93 Aol
E AF(125b), =93 22 A5A76h) 2 2934 =] A=5A77h) e XS
29 A 22 AFA76b)L HOlHA(ITDANA EE5dW FEoH, ~¢9A =g A
F(177h)& 2=9F HEAF 3NN ETEe] =EdE 293 =Hd 49077
bell s Zgte).

[0071] B2 29 EAQALE(THE B BE2135(1831c), BA AoE A
=(125¢), B 22 AF76c) 2 B3 =¥8d AF770)S E2Fsta, B4 &

2 AZ(1760)L B WEAF (13104 EEo] =39 B4 A2 99(176¢)

2
i)
oft
,E'\,L'
!
f
0%
r
=
r o
=
~J
-.\‘]
e

o
2
>
3
b
ol
-
%)
o
e
=2
X
G
M
e
o
ki
ofl
(i

[
2,

AF(25)L HA3t] 42 AF(leakage current)S =] gc}.

[0072] =713} €92 EAX A (T4H)E 2713 =S (131d), 2713 Aol
E AF(125d), 2718 & F(176d) 2 =718 =d¢l AF77D)E EFE}.
2718 =28 A7) 2713 EAF(131DAA EcEe] =3dE 2735
=<l 9ar7dol siFeTr. 2713 a2 500762 271E dEA TS

3 =7s AGd1209 dZASY Jok. x2S AZAH(78)9] IS A2 Aol
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Aol ZAH(142) £ T AAG(160) 4" HAE FHU6DE Ea =713
a2 AF(176d) T A= ATt

[0073] 57 Ao 9= EAA2E(THE 3 Ao H=AF(131e), BF
Aol AolE HF(125), FF Aol 2 HAF(176e) € FF Ao =gd A=
(177e)S XS}, 52 Aol A2 HFAT6e) TEH O HEAH72)9]
GRE 1, T Aol = AFT(177e)L 57 Ao HEAZ(131e)olN BELE
o] =3 € F& Ao =l FH(177e)ol s Pt

[0074] &3 Aol et EAX2E(T6)E 3 Ao M=AS(1311), L3
Aol AolE HI(125f), 3F Aol Az HAIF761) E LF Aol =g AF
(177HE E=ggnr. TF Ao &s FSA760)S EF Ao] ¥EEAS(1311) A

0] =38 7 Ao &2 FHAT60H siFRT.

M

E

[0075] 7% =% EXAALH(TDE FF BEAF(131a)9 492 293
HFEAS(131b) ¥ B4 HtEAS (13103 AZ S dor, 5 WEASF(131a)
o] Blgt2 T Aol WrEAS(13le) E WG Aol Wr=AFT (131037 AZ = <)
o wEA, T A2 AF076)S 29F =Y AFA77h) 2 5F Ao =
gl d5077e)d 4253, 75 2] d507a)E B Ak JAF(176c) 2

g Ao & AS(1760)3 AZHT).

[0076] =E&]=A] AAAE(Cst) o] Al 2EZA FHAF(1252) A2 FA
62-272
Page 196 BOE v. Samsung IPR2025-01478

Ex-1002
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(174)E B3 B =4 A=5077c) 2 2713 =940 A5077d) 3 27 42+
ol Slet. ol dAZ FA(7HE HolHHAUTDH} LT Fol FAHH
qed, A2 FA7H] L2 Al ACE HEAZ(141D), A2 AClE HAH

(142) 2 F dA=Z60)d A" 2S5 FH166)S 58 Hd =< A

=
-]
~]
&
e
B
)
a2l

f
-
0
2,
A\
=
~J
-]
-
&
2
M,
)
i)
i,
4
2L
-
N
Z
o
us
g
flo
2
S
)

[0077] 2E=Z] A AHAEH(Cst)] A2 2EZA E=AJ(127)L F3+ AddZ
(160)°] = FF 7H63)L B 3% A Q72) 3 A= drt.

[0078] &, =91 v EHAALE(T2) = LFA 7127 3t g A
Bt 29 F 2R AMgET. 293 AE HF(125b) A (12D | FE
Hol da, 29F A2 AIFA76H)L HOlHAH(1TD Y dZAFo] gon, ~293
=0 AFATHS FF S EWRALEH(TD FH o A
59 ddso] vk, ZEa, $F Aol @ EAA2E(T6)] G Ao =¥
AF(1770)L 2 80)] FAHd"E H= F
(70)°] A AFQIDF HFH Ad=] At

[0079] °Jsl, = 4 9 = 58 Fxste] & EHel Al AdAde] wE #/7]

Wy EA FH o] Txol Ols 45 w4 wep AR BPe).
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[0080] o] W, F%& 9% ERALE(TD, =93 &9 EWA2E(T2) 2
B33 Alo] BhEr ERARE(T6)E FHLoZ vt Edx e F2o s ¥
o zEln vy A vty EAA2E (T3, T4, THE 7% 9 EAAE(TD, =
A e ERAZEH(T2) 2 &y Ae] v EJAZE(T6) S AT 729 tiF

B TAEE AR dH2 AT

[0082) W& =(111) YYo= F5 wEZA=(131a), 29A ¥=3=(131h),
g Al MF=AF(1310) 0] FAHEHY . FE5 HMEAF(13la) FE5 AME o

A (131al) 2 F&5 AE 99 (131al)S Alolo] T3 A

fit
k)
N
e
e
4
o
B
[>
T

(176a) # % =d8<d F9077a)& EFstal, 294F H=AF(181b)S 294

gAY 949131b) 2 293 AgY A9(131bD)E Alolo) F1 A2 PlFERE A9

Wi

d &n FH01382b) H = F =] dFU7Th) e 2FEH, EF Ao 9 E
WA 2B (T6)= 3 Aol Ad AG131f1), 33 Aol 22 GG (176f) D 23

Aol =0 1330S £

nd
g
i

[0083] +& WI=AF(131a)S EF79 FIFHF(33)E X5t A

o mERd, 7 HEEAIFT(1831)9] TE AdE F9(13labDe AA AT + 4
om=z FE AolE AHIZ(125a)°] UA7EHE AoE ALel FE HY(driving

range) = HoAX A Hrl.
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[0084)] =913 ¥F=AZ(131a), F% YF=A]S(131b), 233 Aol ¥r=H=

(1311) HAolles Zdg 74&SiNx) e sl 74(Si02) =2 JA-4E Al AlCE

AA=(141) 0] FAg = .

[0085] A1 Al°lE A (141) Holl= & ACIE A=(1252), =% Al

olE #=(125p) H HAF AClE AF(125c)S EFstE 2WHA(121), x7]3 Ao

19

125d) S X3t old 2=04(122), 5F Aol AlolE H=F(125e) E &

—t
!

i

AClE H=(1251)2 Ests 33 A4 (1238)S E3sts Al AE

[0086] 7& Al°lE HAF(120a)2 =WAHA(12D)3 E2H e, E2F
A=(25)L 7% HEAFA31a)e] TF Ad Fd931lab)d FHs

1

i, 293A AoE AZF(125a)2 A7WHA(121)0] H Ao glon, ~¢9

AZ(125h)L 293 9= HZ(131h)e] 293" A G913 =

Y

ag]la G Aol AolE AZ(1251)L w33 Aol WrEAIE(1311)9]

ApE 99131t FH3 .

[0087) o] wf, =934 2 EfliA2EH(T2)E =93 AlolE A=(125b) 37}

Z=AF(131b) Atolell A1 AlolE HAL(14DRE] FHHER wME 29

7VFedtH, 7% oY ERAAZEH(TDS 7% AlolE A=(125a)3% 75

= A5 (131a) Akelell A1 AlelE ZA=(14D) o] FAH S A7 sy, 7% b

=AS(131a)2] 7% A8 F9U3lal)e] Hol7t 47 wiEel 7% AE A=

(125a)° <17k = AlolE A% +% B (driving range)= HAAA FHo| +7]
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g Gl LE(OLED) A HEFH = de] AxE Buh AldstA Aod 5 .

[0088] A1 AlolE M (125a, 125b, 125¢, 125d, 125e, 125f, 121, 122,
123) 2 A1 AolE EBAL(141)2 A2 AlolE EAH(142)°] Gar dtf. A2 Aol
E ddAg(142)8 A3 74 (SiNx) BE A 742(Si02) 992 dAHo] ).

[0089] #|2 AlolE HAT(142) HYol= A2 2EZA FHBI127) =

B
N,

5t AgAd(120)& Este A2 ACE Hiide] FAH U, A2 2EZA F

I
o

T2 Al 2EYA FAF(126a)2 TH3 2EZ A AAAEH(CsHE

ol
N

S3 glon, Al ~EeA FAR(12Ba)E TF HEAS(1310)7 Ak AUk
ols} o], TH WEAZ(131a)7 FASA 2EA AWAH(CsHE FHFO
AW, BEE()E AAE TE BEAZ(13100 od B ~EDA AHAH
(Cst)°] Jdg Buate] sae 277 Zolek nHfFRAAE 227 A4
"o $u7} 7bseo),

[0090] &3, A2 Ao)E AA(142), A2 2EZ A =HB(127) 9 =7]

ol

3 AGH(124) Pol= =7+ AAZ(160)0] FAAE g}, A1 AolE HAY

(141), A2 Al°lE ddA9(142) E F7F 2A(160) &3 Aol w5 (1311)

o] &g Aol =< 9031 DS =5des A= 78U63)e A #ew. F
F 2AH(160)2 Al AlolE EA=(141), A2 AolE EAZH(142)3 v A &2
A

A3l 742 (SiNx) e AFsE 742(S102) 2 M (ceramic) AlIEe] AAE AR

st REES{ZI T,

[0091]1 &3+ AAL(160) Holle =93 222 AF760)E EFsE= do)
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HA07D, FF A¢A72),

H=s X 0 2012-08-02

2 FA74), HE3F Aol = A=S0771)S E

r2

b= dolE widol dAds o U

[0092] el =914 &2 FA=576b)3 HF Aol =gl A=50771)&

Z+2y 3 AAE60), A1 ACE ZATH(141) #H A2 AClE FAAT(142)e] I

(131b1),

= FH62, 163)S T3 47 =93 HEEAS(131h) Y] =93 &

I>«

cE

W3 Aol W= AZ=(1311)9] 3 Alo] =l A9 (1311 AZAHY.

[0093] 53t Z2A=160) Zell= deoly ¥id 71, 172, 174, 1770)& 9=

B3 E(180)°] HAH 1, BEEE(180) Yol i AZF(19D)o] FAdHo ¢

o BEP(180)9) F4E FE TR8DE B F2 AI(19DE B3 Ao

Iy

[0094) 3}4& A=(191)9] 7FE=te] 2 H3HEH(180) fols FH(350)°] &

R, A¥B50)2 2 AS19DE == A9 JHFRGDE 7HH

AW (350)2  ETotmE A A (polyacrylates  resin) = Zglolr|E A

(polyimides) &2 4 = A7 AEe Fr7]E To= e 5 Qrt.

[0095] A% ANFF(3EDE ==d st AF019D Hele= 771 &3 F
(370)°] A, F7] LFSE70) Fele FF AF270)0] FA4HT. ol 7
o], st& AF(19D), F7] EFF@B70) 2 IFF AFQOE EXFsE F7] LTF
thol 2 =(70)7} A"},
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(191) 2 F&F AFQIO2RE 747 33 A=A /7] L33 @E70) IFE F
AH 2, 49 B AA7E 27T AAE(exiton)o] A7 GEHIZFE 7] A dH
2 dojZd uf EFo] o]F o).
[0097) €7] €932 (370)L AHEX {718 T2  PEDOT(Poly 3,4-
ethylenedioxythiophene) %2 IEA F7]EZ o|FART. =3, F7] @435

(370) 33, AHAF A =(hole injection layer, HIL), A% F%=(hole

N

transporting laver, HTL), A=} <43 (electron transporting layer, ETL), %

A=} F=Y=(electron injection layer, EIL) & 3} o]l g EXTs= ttsHo=z

/2% (LiF/Ca), EFL 238 E/<¢F 5 (LiF/AD), &FuE(Al), 2(Ag), vt

[0098) TtH |, A7) A1 AAldolA Al 2EeA] SHT(125a)7F A1 4

olglent, Al 2E#HA FHH(1252)2] AFE S 2EHA] AJPAMNEEE
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G EA AR dis) FA3] A g,

[0100] = 7& & o] A3 ool mE F7] T FA AR 2] v =
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MEAEF P 22D ARAEHTLS Asn 2AHoz FIAG v WA= 49

[0102] = 79 Z=A]gE mfe} Zo], E ¥ o] A3 AAlde] wrE /7] 33

[0103] o183t F+% ¥EAIF(131a)2 =Ho =z AFH dHolyHd(171) 3
ARL = A, wEkA, TE S EAZ(131a)e] Aol7l dolxEE FF AolE
A=F(125a)° JA7FE = ACE AL & W9 (driving range)E HS HE F

ohz}_‘
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22 AF(1761) Arole] ol AR (D7HA] F5 WHEAFT(131a), Al =EA FHH
(125a) 2 A2 2EZH FA|A2NE A4FT F Jerz 2EA AFHAH
(CsHE dS FFAZE F Aot

[0108] =k, 37] A1 HAAldolA FF VEAFES SFFAA A3 B
o AFoR AZAHA Fovr, ZHRANA AFY B L2 HAFoE RUIHE 2
7178 o EFsteE A4 AAdE JHseitt.

[0109] o]stell M, = 8& FZxdto], £ ©He] A4 Ao mE F7] &
R B e B A o R = e e

[0110] = 82 & &deo] A4 Ao W& /7] T3 EA FH FF
grel Ed ] 2~El o] g Wi Zolth

[0111] A4 AAdl= = 1 WA = 59 ZAIE A1 DA 9f Hwste] F5
HEAF 2 2EfA AHAERS AQsta dAHoR FIe v WEEHE 29
< Aget.

[0112] = 8o =4k wiel Zo], B Lo A4 Ao wE 77 &3
FEA FH el FF v ERAAEH(TDE 7% WEAFT(13la), FF5 ACE #AF
(125a), F& &2 A=(176a) 2 F&5 =< A50770)S 3T, 75 W=
AF(18la)& 7] Avtk. 7% BHEAFT(131a)S Al HFoz AFH U=e
Al AFFGD, Al B e A2 BFoz AFEH Y A2 AFF(32) =
Al SFFBD A2 AFFGDE ddsts 2FHG3) E JFRAA AH B2
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(131a)2 AAHe=Z '4' F&LS 7Iv. wabA, 75 $E=AF(131a)2] dol7t
dojAl B2 5 AClE "AF125a)] I7FHE AlolE Aol 7% M (driving
range) & O 5 WY + Urt.

[0113] 71 FH)E B 9 EA@A2EH(13)9 dA%HE Al 32 =
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[0119] £71 7))+ B 9 ERALEHI)S A28 A1 42 ¥t
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(CH2)ol s g, =i, 735 AlE AS =, Al 2EZA FAR(120%a)=
T5 HEAS(131a)9] Al ZZ2 HEASCHD 2 A2 2 w=A5CH2) 3 T3

FH, A2 A2EfA A2 E Al 2EZA] 2AB(1250)Y =HIS T Y},
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diode) FZT1 s, Al =2 ¥W=AF(CHD S Aol9t A2 A= HEZ=A35(CH2)
o] Zol7} AE ttEE=E NE o2 =79 AFI A & F vk, Al A
Z H=AF(CHD e dols o= vuy Z ARV 38 & Uiz, A2 4= qb

=AS(CH2) e dol= d7] dEel vy &2 AF7F Al 28 = Utk 9

s gol, shiel 7% W EAX~HE =77t AE the ARE A AFL
gt BYL ol8el B AYL M mgsts FAC #7] 2P tolec
2 9A% ARE AT 54 WAAE = TF 4G =SAN=HE B AR

[0121] & 29 EAX2EH(TDE 2= A5 (Sn)ol uel Holy A5 (D

mel thgsts dAde EFHA AAAEH(Cst)o] Fdsta, =EDA AHAH

(Cst)ell FH"E Aol d3st=s AFE 77 TF TolL=(0LED)E  AF 3},
o] W, FF B EMAZE(TDE A1+ Aol met £8 dgtel wstd 5+ 9
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62-34

Page 208 BOE v. Samsung IPR2025-01478

Ex-1002



Mz €A 0 2012-08-02

AE(Cst)E 278 A (EL AH7hA maA SAAE 5 7] dEo] £ 4
(Vth) BZo]l W= §olstA o]Fod = Utt.

[0123) =3, A2 A=E ¥=A=(CH2)E Ed =22 8lu?d FIe "AFH7 &

ot
2,
2,
=
i)
[
=
Y
[>
o,
-
N/
il
of
o
N,
(3
ot
i
o
[rl
o)
.-
T
<
ft
2,
o}
R
N
k=
M
2,

swing range)2 F7HAA F glow, o] 93] Hvul(gamma)E T I3tE dHlolH H

ol W7 Y & 9x, B4 AFCRII)IE 2= FE 4G EAALHE

2l
i,
i
9,
2
-
ol
1z
)

o
-
ol
@
k1
i“’;
ol
=
)
}_A
£
1o
My
9
it
)
)
ol
o,
i)
o
o
[
e
R
[»
i)
Jm
o,
i
r}N
o~
g
)
-
102)
2.
o
—

curve) 9 s=HE (factor)7F Tadte] F5 AE A=) A7tsEE Hge] ®gd
g AR ®WEgo] AAY] wEgel 77 EF HeolL=(0LEh=E & AF{7F AF
Hol dFo] TAsHA "},
[0125] ¥t 2, 5] WAHES 5 29 EMAAEH(TDS F&F Hx
AZF(131a)e] dolE AA FHT B¢ ZE dAFH o8l 7% d% EWRALHY
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EdALEHe Ve 2ERA
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A1 AAd = 6719

H, 37

[0127] 3+
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AAAEZ o] Fox 6tr lcape] FZolAM

EAXxE e} 170 2EA ARAEHZ o Fol
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Z 7tr lcap®l =l A

sholl A,
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(01311 = 10 3 = 110 =AIRE wmie} Zo], & &rge] A6 Ao m&

71 R BA FAe] el stas Hae] AEAd0121, 122, 123, 124, 128,

171, 172), Ho] Asddl 25 e F4e g% EdA 2 (T, 12, T3,

T4, T5, 16, T7), 2=E#8A AW A ¥ (storage capacitor, Cst) % 7] &3P t}o]
= (organic light emitting diode, OLED)E X grght}.

[0132] &= EdA2HE &5 9% Ed#A2FH(driving thin film

transistor)(T1), 2913 ¥ E@d A AF (switching thin film transistor)(T2),

B vbe Ed@R A (T3), 2713 2ot EAA (T4, 57 Aol o EdA

(]

B(T5), 93} Aol #ek EdA~E(T6) @ AF Aol €wu EAXAHINE
B}

278 1= (Sn)

rlo
i
(2,

[0133] A=A gt A (121, 2718 9 E

)

g
o}

=B (Tl old =

r‘.:\g’

Az (Sn-DE AEste old =44 122), 2 Aol =2hy
ERAZE(T5) = &G Ao 2 ERAZEH(T6)o] TF Aol AZ(EDE AEst
= B3 AAd23), 242D aAEkH HolE AZ(mE AEste HeolH
A07D), 7% ARXELVDD)ES AEstH wHolyd (1713 AL BasA F Ao
e T AFHA72), FF g EHAAZEH(TDE zV|FgstE =78 AY

(Vin)2 Agss 2718 AGA20 D wholH 2 ek EAA 2 (I Hho] 3

[>

AZ(BPE AEste mpoldis A (128)S E7er.

(01341 7% et EAA2E(TD] AE AI(GDE 25w ATAH
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< & Aol g EWALE(THE A7t 75 AFD072)3 A2 e
o, 7F FY EIAZETDE =] d50DE 23 Ao 5 ERALE

(T6)E ZAFsted 7] 33 tho] L= (0LED) 9] f=E(anode)$t HA7|H o= A4

[0135] =913 vef ERAZE(T2) 9] AlolE A=S(G2)S =WA12D) 3 4
Aso] ga, 29F e ERXZE(12)9 22 AF(SD)L gy o
AFe] glon, 294 w5 EAALE(T2)9] =¥ AF0D2)E 7% 47 Ed
A=E(TDHO] 22 AS5(SDHH AZF JowA 3 Ao 2 E/@AZE(TH)

< At 7F AHd72) 3 A2 o] Tt

flo
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[0136] =718 22t ER@A2EH(T4)9] AolE H=F(GDH)

2)7 AZF da, 27 B ERALEH (T &2 dAF(5D)S 278 A

]

A(120)3 AZAFHS 9lor, 275 & EWdAAEH (T4 =dH<0 A5F04) =
B2 AHAE(Cst)] dH(Cstl), B &2 EAA2E (T3 =<0 A=(D3)
D T g ERAAEH(TDE AClE AF(GH) I A4 AZAF Q).

[0137) vlo]ldj~ wrat E@AAE(T7)] AlolE AZ(G7)L vlolmj~

2,
2

e
ol

A28)3 AZ ] Az, Hiolss e EJRALE (TS &2 AS(SNHS

2
tr

Ao HEk ERALE(T6)2] =8 ] A=M6) R 77 E3F tho] L=(0LED) 9

N

Eof A Ads] da, melda 9 EQIAAH (T =490 A=07)S =%

718 A (124) R =78 9te EAAH(T) ] 22 AFSH 74 2+
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[0146] =3, Ftaol= 5 =Y EWAZE(TD, =HF 59 EAALEH

-
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(T2), B2} vrel Edlz] 2~ (T3), %73 &2 EdA A8 (T4), 7 o] aa =
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287 AHAE (Cst), 281 §7] B33 tho] S =(0LED) (70)7} A= o] 9dt).
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F Al v EJRALE(T6) F oHbolsia vy ERAAH(THE B=EAF13DE
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o, HloljAa A2 HF(176g)2 g Aol =] 99 (1330) 3 AFH dZAEo] Q)

[0151] ®lolsl = WIEAZF(131g9)S 7§ WEAF(13la), =903 WHEASF
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PC. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/853,551 06/29/2022 2820 224007/411598-06415 30 1
CONFIRMATION NO. 6655
23363 FILING RECEIPT

POBOX 20001 T T AR AL A

Glendale, CA 91209-9001
Date Mailed: 07/08/2022

Receipt is acknowledged of this non-provisional utility 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 FIRST INVENTOR, 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 corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction 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 provided that the request is grantable.

Inventor(s)
Se-Ho Kim, Yongin-si, KOREA, REPUBLIC OF;
Jin-Woo Park, Yongin-si, KOREA, REPUBLIC OF;
Won-Se Lee, Yongin-si, KOREA, REPUBLIC OF;
Applicant(s)
SAMSUNG DISPLAY CO., LTD., Yongin-si, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 23363

Domestic Priority data as claimed by applicant

This application is a CON of 17/234,670 04/19/2021
which is a CON of 16/984,045 08/03/2020 PAT 10985234
which is a CON of 16/659,372 10/21/2019 PAT 10734470
which is a CON of 16/261,450 01/29/2019 PAT 10483342
which is a CON of 15/900,715 02/20/2018 PAT 10204976
which is a CON of 15/603,309 05/23/2017 PAT 9899464
which is a CON of 15/238,449 08/16/2016 PAT 9660012
which is a CON of 13/952,508 07/26/2013 PAT 9450040

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2012-0084976 08/02/2012 Access Code Provided
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Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

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: 07/07/2022

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/853,551

Projected Publication Date: 10/13/2022

Non-Publication Request: No

Early Publication Request: No
Title

ORGANIC LIGHT EMITTING DIODE DISPLAY

Preliminary Class

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
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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).

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).
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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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Substitute for Form PTO-875 17/853,551
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If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
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41(a)(1)(G) and 37 CFR 1.16(s).
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E: Application Size Fee (37 CFR 1.16(s))
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(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
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<§( Application Size Fee (37 CFR 1.16(s))
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* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
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U.S. Publication
2007/0040193 A1
listed above
CN 101110422 A 01-23-2008 Sato Abstract, and
Corresponds to
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JP 2006-65308 A 03-09-2006 Miyake et al. Japan Patent
Abstract
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Inventor Information:
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Req uest Not to Publish. | hereby request that the attached application not be published under

] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
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Representative Information:
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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.
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Customer Number

3363

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | PPending -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

[Continuation of

~] 17234670 2021-04-19

Prior Application Status | Patented -
Application - Prior Application Filing Date Issue Date
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Application - Prior Application Filing Date Issue Date
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Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
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that is eligible for retrieval under the pricrity document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i){1) and (2). Under the PDX program, applicant bears the ultimate
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This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

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

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
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Application Number
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Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless bhox A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Cffice of the People’s Republic of
China (SIPQ), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a hilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A ahove.

B. Applicant DOES NOT authecrize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Application Number

Title of Invention | ORGANIC LIGHT EMITTING DIODE DISPLAY

Applicant Information:

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

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
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 Legal Representative under 35U.8.C. 117 Joint Inventor

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

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

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | baymsiNG DISPLAY CO., LTD.

Mailing Address Information For Applicant:

Address 1 , Samsung-ro, Giheung-gu

Address 2

City ongin-si, Gyeonggi-do State/Province

Country ‘ KR Postal Code 17113
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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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
publicaticn as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

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

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

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

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of atterney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Kyle W. Kellar/ Date (YYYY-MM-DD)| [2022-06-29
First Name | Kyle W. Last Name | Kellar Registration Number | [71165
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2} furnishing of the information selicited 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 abandenment 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 Informaticn Act (5 U.5.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

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

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

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

6.  Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5A regulations governing inspection of
records for this purpose, and any other relevant (i.e.,, GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this systemn of records may be disclosed, as a routine usg, 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.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 abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9.  Arecord 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 viclation or potential viclation of law or regulation.
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CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

rirst I;lar.ned Se-HO Klm Eonprt))lvisional Application Number (if
e of ORGANIC LIGHT EMITTING DIODE DISPLAY

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. | understand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

I. [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
-—--OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Il. [] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. Ifthe application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), or is
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signature’ KY€ W Kellar/ bae 2022-06-29
?IlDariTSTyped) Kyle W Ke”ar Ereag;g:ir(;?iig Number71 1 65

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

D *Total of

forms are submitted.
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
I hereby certify that this correspondence is being EFS-Web transmitted to the United States
Patent and Trademark Office on June 29, 2022 at or before 11:59 p.m. Pacific Time under the
Rules of 37 CFR § 1.8.

[Marti Carrillo/

Marti Carrillo
Inventor(s) - Se-Ho Kim, et al. Confirmation No. To Be Determined
Application No. : To Be Determined
Filed . Herewith
Title . ORGANIC LIGHT EMITTING DIODE DISPLAY
Grp./Div. : To Be Determined
Examiner . To Be Determined
Docket No. . 224007

INFORMATION DISCLOSURE STATEMENT
FOR A CONTINUING NON-CPA APPLICATION

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 June 29, 2022

Commissioner:

In compliance with the duty of disclosure under 37 CFR §§ 1.56, 1.97 and 1.98,
enclosed is an information disclosure statement. The references listed thereon are not
enclosed because they were of record in the parent application, Application No.
17/1234,670, filed April 19, 2021.

It is respectfully requested that these references be considered in the examination
of this application, and identified in the list of references cited on the patent issuing on
this application. Applicant also requests that an initialed copy of the information

disclosure statement be entered in the application file and returned to applicant with the

118047189.2
06/29/22 1:29PM
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Application No. To Be Determined

next communication from the Office in accordance with MPEP § 609.
Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Kyle W. Kellar/
Kyle W. Kellar
Reg. No. 71,165
626/795-9900

KWK/mac
Information Disclosure Statement

118047189.2
06/29/22 1:29PM
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ORGANIC LIGHT EMITTING DIODE DISPLAY

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of U.S. Patent Application No. 17/234,670,
filed April 19, 2021; which is a continuation of U.S. Patent Application No. 16/984,045,
filed August 3, 2020, now U.S. Patent No. 10,985,234, which is a continuation of U.S.
Patent Application No. 16/659,372, filed October 21, 2019, now U.S. Patent No.
10,734,470, which is a continuation of U.S. Patent Application No. 16/261,450, filed
January 29, 2019, now U.S. Patent No. 10,483,342, which is a continuation of U.S.
Patent Application 15/900,715, filed February 20, 2018, now U.S. Patent No.
10,204,976, which is a continuation of U.S. Patent Application No. 15/603,309, filed May
23, 2017, now U.S. Patent No. 9,899,464, which is a continuation of U.S. Patent
Application No. 15/238,449, filed August 18, 2016, now U.S. Patent No. 9,660,012,
which is a continuation of U.S. Patent Application No. 13/952,508, filed July 26, 2013,
now U.S. Patent No. 9,450,040, which claims priority to and the benefit of Korean Patent
Application No. 10-2012-0084976 filed in the Korean Intellectual Property Office on

August 2, 2012, the entire content of all of which are incorporated herein by reference.

BACKGROUND

1. Field

[0002] The described technology relates generally to an organic light emitting diode
display.

2. Description of Related Art

[0003] An organic light emitting diode display includes two electrodes and an organic
emission layer interposed therebetween, electrons injected from one electrode and

holes injected from the other electrode are combined with each other in the organic
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emission layer to form an exciton, and light is emitted while the exciton discharges
energy.

[0004] The organic light emitting diode display includes a plurality of pixels, each
including an organic light emitting diode that is a self-light emitting element, and a
plurality of thin film transistors and capacitors for driving the organic light emitting diode.
The plurality of thin film transistors includes a switching thin film transistor and a driving
thin film transistor.

[0005] In the switching thin film transistor, a thin gate insulating layer is formed
between a gate electrode and a semiconductor layer to enable rapid switching operation.
Because the thickness of the gate insulating layer of the driving thin film transistor, which
is formed on the same layer as the switching thin film transistor, is reduced, a driving
range of a gate voltage applied to the gate electrode of the driving thin film transistor
becomes narrow. Therefore, it may be difficult to control the magnitude of the gate
voltage Vgs of the driving thin film transistor to ensure a large number of gray levels.
[0006] The above information disclosed in this Background section is only for
enhancement of understanding of the background of the described technology, and may
therefore contain information that does not form the prior art that is already known in this

country to a person of ordinary skill in the art.

SUMMARY

[0007] The described technology provides an organic light emitting diode display
broadening a driving range of a driving thin film transistor to display a relatively large
number of gray levels.

[0008] An exemplary embodiment of the present invention provides an organic light
emitting diode display including a substrate, a scan line on the substrate for transferring
a scan signal, a data line crossing the scan line and for transferring a data signal, a

driving voltage line crossing the scan line and for transferring a driving voltage, a

2-
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switching thin film transistor coupled to the scan line and the data line, a driving thin film
transistor coupled to a switching drain electrode of the switching thin film transistor, and
an organic light emitting diode (OLED) coupled to a driving drain electrode of the driving
thin film transistor, wherein a driving semiconductor layer of the driving thin film transistor
is bent and in a plane substantially parallel to the substrate.

[0009] The organic light emitting diode display may further include a first gate
insulating layer covering the driving semiconductor layer, and a storage capacitor at the
first gate insulating layer and overlapping the driving semiconductor layer.

[0010] The storage capacitor may include a first storage capacitor plate at the first
gate insulating layer and overlapping the driving semiconductor layer, a second gate
insulating layer covering the first storage capacitor plate, and a second storage capacitor
plate at the second gate insulating layer and overlapping the first storage capacitor plate.
[0011] The driving semiconductor layer may include a plurality of bent portions.
[0012] The driving semiconductor layer may include a plurality of first extension
portions extending in a first direction, and a plurality of second extension portions
extending in a second direction that is different from the first direction, and wherein the
bent portions couple respective ones of the first extension portions and the second
extension portions.

[0013] The organic light emitting diode display may further include a compensation
thin film transistor coupled to the driving thin film transistor and for compensating a
threshold voltage of the driving thin film transistor.

[0014] The driving semiconductor layer may further include branched portions
branched from the bent portions.

[0015] The storage capacitor may overlap the branched portions.

[0016] The organic light emitting diode display may further include a light emission
control line for transferring a light emission control signal, and a light emission control

thin film transistor configured to be turned on by the light emission control signal to
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transfer the driving voltage from the driving thin film transistor to the OLED, wherein the
light emission control thin film transistor is between the driving drain electrode and the
OLED.

[0017] The organic light emitting diode display may further include a transistor
connection portion for coupling a compensation source electrode of the compensation
thin film transistor to a light emission control source electrode of the light emission
control thin film transistor, wherein the storage capacitor extends to overlap the
transistor connection portion.

[0018] The driving semiconductor layer may extend to overlap the transistor
connection portion.

[0019] The organic light emitting diode display may further include an interlayer
insulating layer on the second gate insulating layer, wherein the transistor connection
portion is at a same layer as the data line, and is coupled through a contact hole in the
interlayer insulating layer to the compensation source electrode and the light emission
control source electrode.

[0020] The driving semiconductor layer may include a first path semiconductor layer
coupled to the compensation thin film transistor, and a second path semiconductor layer
coupled to the light emission control thin film transistor, and a length of the first path
semiconductor layer may be smaller than a length of the second path semiconductor
layer.

[0021] The storage capacitor may overlap the first path semiconductor layer and the
second path semiconductor layer.

[0022] The organic light emitting diode display may further include an interlayer
insulating layer covering the second storage capacitor plate, a connection member at the
interlayer insulating layer and coupled to the first storage capacitor plate through a first
contact hole in the second gate insulating layer and the interlayer insulating layer, and a

protective layer covering the interlayer insulating layer and the connection member,

-4-

Page 271 BOE v. Samsung IPR2025-01478
Ex-1002



10

15

20

25

224007/411598-06416

wherein the connection member is coupled to a compensation drain electrode of the
compensation thin film transistor.

[0023] The scan line is at a same layer as the first storage capacitor plate, and the
data line and the driving voltage line may be at a same layer as the connection member.
[0024] The driving voltage line may be coupled through a second contact hole in the
interlayer insulating layer to the second storage capacitor plate.

[0025] The organic light emitting diode display may further include an operation
control thin film transistor configured to be turned on by the light emission control signal
transferred by the light emission control line to transfer the driving voltage to the driving
thin film transistor, wherein the operation control thin film transistor is between the
driving voltage line and a driving source electrode of the driving thin film transistor.
[0026] The organic light emitting diode display may further include a prior scan line
for transferring a prior scan signal, an initialization voltage line for transferring an
initialization voltage to the driving thin film transistor, and an initialization thin film
transistor configured to be turned on according to the prior scan signal to transfer the
initialization voltage to a driving gate electrode of the driving thin film transistor, wherein
the initialization thin film transistor is between the driving gate electrode and the
initialization voltage line .

[0027] The organic light emitting diode display may further include a bypass control
line for transferring a bypass control signal, and a bypass thin film transistor for
transferring a portion of a driving current transferred by the driving thin film transistor
according to the bypass control signal, wherein the bypass thin film transistor is between
the initialization voltage line and a light emission control drain electrode of the light
emission control thin film transistor.

[0028] Another exemplary embodiment of the present invention provides an organic
light emitting diode display including a substrate, a scan line on the substrate for

transferring a scan signal, an initialization voltage line on the substrate for transferring an
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initialization voltage, a data line crossing the scan line for transferring a data signal, a
driving voltage line crossing the scan line for transferring a driving voltage, a switching
thin film transistor coupled to the scan line and the data line, a driving thin film transistor
coupled to a switching drain electrode of the switching thin film transistor, an organic light
emitting diode (OLED) coupled to a driving drain electrode of the driving thin film
transistor, a light emission control thin film transistor between the driving drain electrode
and the OLED, and a bypass thin film transistor between the initialization voltage line
and a light emission control drain electrode of the light emission control thin film
transistor, wherein the bypass thin film transistor transfers a portion of a driving current
transferred by the driving thin film transistor according to a bypass control signal
transferred by a bypass control line.

[0029] A driving semiconductor layer of the driving thin film transistor is bent and
in a plane substantially parallel to the substrate.

[0030] The organic light emitting diode display may further include a first gate
insulating layer covering the driving semiconductor layer, and a storage capacitor at the
first gate insulating layer and overlapping the driving semiconductor layer.

[0031] The storage capacitor may include a first storage capacitor plate at the first
gate insulating layer and overlapping the driving semiconductor layer, a second gate
insulating layer covering the first storage capacitor plate, and a second storage capacitor
plate at the second gate insulating layer and overlapping the first storage capacitor plate.
[0032] The driving semiconductor layer may include a plurality of bent portions.
[0033] The driving semiconductor layer may include a plurality of first extension
portions extending in a first direction, and a plurality of second extension portions
extending in a second direction that is different from the first direction. The bent portions
may couple respective ones of the first extension portions and the second extension

portions.
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[0034] The organic light emitting diode display may further include a compensation
thin film transistor coupled to the driving thin film transistor and for compensating the
threshold voltage of the driving thin film transistor.

[0035] The organic light emitting diode display may further include an interlayer
insulating layer covering the second stroage capacitor plate, a connection member at the
interlayer insulating layer and coupled to the first storage capacitor plate through a first
contact hole in the second gate insulating layer and the interlayer insulating layer, and a
protective layer covering the interlayer insulating layer and the connection member, The
connection member may be coupled to a compensation drain electrode of the
compensation thin film transistor.

[0036] The scanline may be at a same layer as the first storage capacitor plate, and
the data line and the driving voltage line may be at a same layer as the connection
member.

[0037] The driving voltage line may be coupled to the second storage capacitor plate
through a second contact hole in the interlayer insulating layer.

[0038] According to an exemplary embodiment of the present invention, since a
driving channel region of a driving semiconductor layer may be longitudinally formed by
forming the driving semiconductor layer including a plurality of bent portions, a driving
range of a gate voltage applied to a driving gate electrode may be broadened.

[0039] Therefore, since the driving range of the gate voltage is relatively broad, a
gray level of light emitted from an organic light emitting diode (OLED) can be more
precisely controlled by adjusting the magnitude of the gate voltage, and as aresult, it is
possible to increase a resolution of the organic light emitting diode display and to
improve display quality.

[0040] Further, it is possible to sufficiently ensure storage capacitance even at a high

resolution by forming a storage capacitor overlapping the driving semiconductor layer to
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ensure a region of the storage capacitor, which is reduced by the driving semiconductor
layer having the bent portion.

[0041] Further, it is possible to avoid or prevent low gray level stains by setting a
length of a first path semiconductor layer coupled to a compensation thin film transistor
to be smaller than a length of a second path semiconductor layer coupled to a light

emission control thin film transistor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] FIG. 1 is an equivalent circuit of one pixel of an organic light emitting diode
display according to a first exemplary embodiment of the present invention.

[0043] FIG. 2 is a view schematically showing positions of a plurality of thin film
transistors and capacitors of the organic light emitting diode display according to the first
exemplary embodiment.

[0044] FIG. 3 is a layout view of one pixel of the organic light emitting diode display
according to the first exemplary embodiment.

[0045] FIG. 4 is a cross-sectional view of the organic light emitting diode display of
the first exemplary embodiment shown in FIG. 3, which is taken along the line IV-IV.
[0046] FIG. 5 is a cross-sectional view of the organic light emitting diode display of
the first exemplary embodiment shown in FIG. 3, which is taken along the line V-V.
[0047] FIG. 6 is an enlarged layout view of a driving thin film transistor of an organic
light emitting diode display according to a second exemplary embodiment of the present
invention.

[00438] FIG. 7 is a layout view of an organic light emitting diode display according to a
third exemplary embodiment of the present invention.

[0049] FIG. 8 is an enlarged layout view of a driving thin film transistor of an organic
light emitting diode display according to a fourth exemplary embodiment of the present

invention.

Page 275 BOE v. Samsung IPR2025-01478
Ex-1002



10

15

20

25

224007/411598-06416

[0050] FIG. 9 is an enlarged layout view of a driving thin film transistor of an organic
light emitting diode display according to a fifth exemplary embodiment of the present
invention.

[0051] FIG. 10 is an equivalent circuit of one pixel of an organic light emitting diode
display according to a sixth exemplary embodiment of the present invention.

[0052] FIG. 11 is a layout view of the organic light emitting diode display according to

the sixth exemplary embodiment.

DETAILED DESCRIPTION

[0053] Hereinafter, embodiments of the present invention will be described more fully
with reference to the accompanying drawings, in which exemplary embodiments of the
invention are shown. As those skilled in the art would realize, the described
embodiments may be modified in various ways, all without departing from the spirit or
scope of the present invention.

[0054] To describe embodiments of the present invention, portions that do not relate
to the description are omitted, and same or like constituent elements are designated by
same reference numerals throughout the specification.

[0055] In addition, the size and thickness of each component shown in the drawings
may be arbitrarily shown for understanding and ease of description, but the present
invention is not limited thereto. In the drawings, the thickness of layers, films, panels,
regions, areas, etc., may be exaggerated for clarity, for understanding, and for ease of
description. It will be understood that when an element such as a layer, film, region, or
substrate is referred to as being “on” another element, it can be directly on the other
element, or intervening elements may be present.

[0056] In addition, unless explicitly described to the contrary, the word “comprise”
and variations thereof, such as “comprises” or “comprising”, will be understood to imply

the inclusion of stated elements, but not necessarily to the exclusion of other elements.
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Further, in the specification, the word “on” means positioning on or below the object
portion, but does not necessarily mean positioning on the upper side of the object portion
based on a direction of gravity.

[0057] An organic light emitting diode display according to a first exemplary
embodiment will be described in detail with reference to FIGS. 1 to 5.

[0058] FIG. 1 is an equivalent circuit of one pixel of an organic light emitting diode
display according to a first exemplary embodiment. As shown in FIG. 1, one pixel of the
organic light emitting diode display according to the first exemplary embodiment includes
a plurality of signal lines 121, 122, 123, 124, 171, and 172, a plurality of thin film
transistors T1, T2, T3, T4, T5, and T6, a storage capacitor Cst, and an OLED coupled to
the plurality of signal lines.

[00569] The plurality of thin film transistors includes a driving thin film transistor T1, a
switching thin film transistor T2, a compensation thin film transistor T3, an initialization
thin film transistor T4, an operation control thin film transistor T5, and a light emission
control thin film transistor T6.

[0060] The plurality of signal lines includes a scan line 121 for transferring a scan
signal Sn, a prior scan line 122 for transferring a prior scan signal Sn-1 to the initialization
thin film transistor T4, a light emission control line 123 for transferring a light emission
control signal En to the operation control thin film transistor TS5 and the light emission
control thin film transistor T6, a data line 171 crossing the scan line 121 and for
transferring a data signal Dm, a driving voltage line 172 for transferring a driving voltage
ELVDD and formed to be almost parallel to the data line 171, and an initialization voltage
line 124 for transferring an initialization voltage Vint for initializing the driving thin film
transistor T1.

[0061] A gate electrode G1 of the driving thin film transistor T1 is coupled to an end
Cst1 of the storage capacitor Cst, a source electrode S1 of the driving thin film transistor

T1 is coupled via the operation control thin film transistor TS5 to the driving voltage line
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172, a drain electrode D1 of the driving thin film transistor T1 is electrically coupled via
the light emission control thin film transistor T6 to an anode of the OLED. The driving
thin film transistor T1 receives the data signal Dm according to switching operation of the
switching thin film transistor T2 to supply a driving current Id to the OLED.

[0062] A gate electrode G2 of the switching thin film transistor T2 is coupled to the
scan line 121, a source electrode S2 of the switching thin film transistor T2 is coupled to
the data line 171, a drain electrode D2 of the switching thin film transistor T2 is coupled
via the operation control thin film transistor T5 to the driving voltage line 172 while being
coupled to the source electrode S1 of the driving thin film transistor T1. The switching
thin film transistor T2 is turned on according to the scan signal Sn transferred through the
scan line 121 to perform a switching operation for transferring the data signal Dm
transferred to the data line 171 to the source electrode of the driving thin film transistor
T1.

[0063] A gate electrode G3 of the compensation thin film transistor T3 is coupled to
the scan line 121, a source electrode S3 of the compensation thin film transistor T3 is
coupled via the light emission control thin film transistor T6 to the anode of the OLED
while being coupled to the drain electrode D1 of the driving thin film transistor T1, and a
drain electrode D3 of the compensation thin film transistor T3 is coupled to an end Cst1
of the storage capacitor Cst, a drain electrode D4 of the initialization thin film transistor
T4, and the gate electrode G1 of the driving thin film transistor T1 together. The
compensation thin film transistor T3 is turned on according to the scan signal Sn
transferred through the scan line 121 to couple the gate electrode G1 and the drain
electrode D1 of the driving thin film transistor T1 to each other, thus performing
diode-connection of the driving thin film transistor T1.

[0064] A gate electrode G4 of the initialization thin film transistor T4 is coupled to the
prior scan line 122, a source electrode S4 of the initialization thin film transistor T4 is

coupled to the initialization voltage line 124, and a drain electrode D4 of the initialization
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thin film transistor T4 is coupled to the end Cst1 of the storage capacitor Cst, the drain
electrode D3 of the compensation thin film transistor T3, and the gate electrode G1 of the
driving thin film transistor T1. The initialization thin film transistor T4 is turned on
according to the prior scan signal Sn-1 transferred through the prior scan line 122 to
transfer the initialization voltage Vint to the gate electrode G1 of the driving thin film
transistor T1, thus performing an initialization operation for initializing the voltage of the
gate electrode G1 of the driving thin film transistor T1.

[0065] A gate electrode G5 of the operation control thin film transistor T5 is coupled to
the light emission control line 123, a source electrode S5 of the operation control thin film
transistor T5 is coupled to the driving voltage line 172, and a drain electrode D5 of the
operation control thin film transistor T5 is coupled to the source electrode S1 of the
driving thin film transistor T1 and the drain electrode S2 of the switching thin film
transistor T2.

[0066] A gate electrode G6 of the light emission control thin film transistor T6 is
coupled to the light emission control line 123, a source electrode S6 of the light emission
control thin film transistor T6 is coupled to the drain electrode D1 of the driving thin film
transistor T1 and to the source electrode S3 of the compensation thin film transistor T3,
and a drain electrode D6 of the light emission control thin film transistor T6 is electrically
coupled to the anode of the OLED. The operation control thin film transistor T5 and the
light emission control thin film transistor T6 are concurrently (e.g., simultaneously)
turned on according to the light emission control signal En transferred through the light
emission control line 123 to transfer the driving voltage ELVDD to the OLED, thus
allowing a driving current Id to flow in the OLED.

[0067] Another end Cst2 of the storage capacitor Cst is coupled to the driving voltage
line 172, and a cathode of the OLED is coupled to a common voltage ELVSS.
Accordingly, the OLED receives the driving current Id from the driving thin film transistor

T1 to emit light, thereby displaying an image.
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[0068] Hereinafter, operation of one pixel of the organic light emitting diode display
according to the first exemplary embodiment will be described in detail.

[0069] First, a prior scan signal Sn-1 of a low level is supplied through the prior scan
line 122 during an initialization period. Then, the initialization thin film transistor T4 is
turned on corresponding to the prior scan signal Sn-1 of a low level, and the initialization
voltage Vint is provided from the initialization voltage line 124 through the initialization
thin film transistor T4 to the gate electrode G1 of the driving thin film transistor T1 to
initialize the driving thin film transistor T1 with the initialization voltage Vint.

[0070] Subsequently, alow level scan signal Sn is supplied through the scan line 121
during a data programming period. Then, the switching thin film transistor T2 and the
compensation thin film transistor T3 are turned on corresponding to a low level scan
signal Sn, thereby causing the driving thin film transistor T1 to be diode-coupled by the
turned on compensation thin film transistor T3, and biased in a forward direction.
[0071] Then, a compensation voltage Dm+Vth (Vth is a negative value), which is
obtained by subtracting the threshold voltage Vth of the driving thin film transistor T1
from the data signal Dm supplied from the data line 171, is applied to the gate electrode
G1 of the driving thin film transistor T1.

[0072] The driving voltage ELVDD and the compensation voltage Dm+Vth are
applied to both ends Cst1 and Cst2 of the storage capacitor Cst, and a charge
corresponding to a difference between voltages at both ends Cst1 and Cst2 is stored in
the storage capacitor Cst. Subsequently, the level of the light emission control signal En
supplied from the light emission control line 123 during the light emission period is
changed from a high level to a low level. Then, the operation control thin film transistor
T5 and the light emission control thin film transistor T6 are turned on by a low level light
emission control signal En during the light emission period.

[0073] Then, the driving current Id is generated according to a difference between the

voltage of the gate electrode G1 of the driving thin film transistor T1 and the driving
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voltage ELVDD, and the driving current Id is supplied through the light emission control
thin film transistor T6 to the OLED. The gate-source voltage Vgs of the driving thin film
transistor T1 is maintained at '(Dm+Vth)-ELVDD' by the storage capacitor Cst during the
light emission period, and the driving current Id is proportional to a square of a difference
between the threshold voltage and the source-gate voltage, that is, the driving current Id
is proportional to '(Dm-ELVDD)?, according to a current-voltage relationship of the
driving thin film transistor T1. Accordingly, the driving current Id is determined
regardless of the threshold voltage Vth of the driving thin film transistor T1.

[0074] A detailed structure of the pixel of the organic light emitting diode display
shown in FIG. 1 will be described in detail with reference to FIGS. 2 to 5 together with
FIG. 1. FIG. 2 is a view schematically showing positions of the plurality of thin film
transistors T1-T6 and the capacitor Cst elements of the organic light emitting diode
display according to the first exemplary embodiment, FIG. 3 is a specific layout view of
one pixel of the organic light emitting diode display according to the first exemplary
embodiment, FIG. 4 is a cross-sectional view of the organic light emitting diode display of
the first exemplary embodiment shown in FIG. 3, which is taken along the line IV-IV, and
FIG. 5 is a cross-sectional view of the organic light emitting diode display of the first
exemplary embodiment shown in FIG. 3, which is taken along the line V-V.

[0075] As shown in FIGS. 2 to 5, the pixel of the organic light emitting diode display
according to the first exemplary embodiment includes the scan line 121, the prior scan
line 122, the light emission control line 123, and the initialization voltage line 124 formed
in a row direction, and for respectively applying the scan signal Sn, the prior scan signal
Sn-1, the light emission control signal En, and the initialization voltage Vint, and also
includes the data line 171 and the driving voltage line 172 crossing the scan line 121, the
prior scan line 122, the light emission control line 123, and the initialization voltage line
124, and for respectively applying the data signal Dm and the driving voltage ELVDD to
the pixel.

-14-
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[0076] Further, in the pixel, the driving thin film transistor T1, the switching thin film
transistor T2, the compensation thin film transistor T3, the initialization thin film transistor
T4, the operation control thin film transistor T5, the light emission control thin film
transistor T6, the storage capacitor Cst, and the OLED 70 are formed.

[0077] The driving thin film transistor T1, the switching thin film transistor T2, the
compensation thin film transistor T3, the initialization thin film transistor T4, the operation
control thin film transistor TS, and the light emission control thin film transistor T6 are
formed along the semiconductor layer 131, and the semiconductor layer 131 is bent to
have various shapes. The semiconductor layer 131 may be formed of polysilicon, and
includes a channel region, which is not doped with an impurity, and a source region and
a drain region formed at respective sides of the channel region to be doped with the
impurity. The type of impurity corresponds to the type of thin film transistor, and an
N-type impurity or a P-type impurity may be used. The semiconductor layer 131 includes
a driving semiconductor layer 131a formed in the driving thin film transistor T1, a
switching semiconductor layer 131b formed in the switching thin film transistor T2, a
compensation semiconductor layer 131¢ formed in the compensation thin film transistor
T3, an initialization semiconductor layer 131d formed in the initialization thin film
transistor T4, an operation control semiconductor layer 131e formed in the operation
control thin film transistor T5, and a light emission control semiconductor layer 131f
formed in the light emission control thin film transistor T6.

[0078] The driving thin film transistor T1 includes the driving semiconductor layer
131a, the driving gate electrode 125a, the driving source electrode 176a, and the driving
drain electrode 177a. The driving semiconductor layer 131a is bent, and includes a
plurality of first extension portions 31 extending in a first direction, a plurality of second
extension portions 32 extending in a second direction that is different from the first
direction, and a plurality of bent portions 33 coupling respective ones of the first

extension portions 31 and the second extension portions 32. Accordingly, the driving
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semiconductor layer 131a may be in a zigzag form. The driving semiconductor layer
131a shown in FIGS. 2 and 3 includes three first extension portions 31, two second
extension portions 32, and four bent portions 33. Accordingly, the driving semiconductor
layer 131a may be longitudinally arranged in a ‘=’ form (e.g., 3 substantially parallel and
horizontal lines, wherein the top and center lines are coupled by a vertical line at one
side, and wherein the center and bottom lines are coupled by another vertiacl line at an
opposite side, as shown in FIG. 6).

[0079] As described above, the driving semiconductor layer 131a may be
longitudinally formed in a narrow space by forming the driving semiconductor layer 131a
including a plurality of bent portions 33. Accordingly, since the driving channel region
131a1 of the driving semiconductor layer 131a may be longitudinally formed, the driving
range of the gate voltage applied to the driving gate electrode 125a is broadened.
Therefore, since the driving range of the gate voltage is relatively broad, a gray level of
light emitted from an OLED can be more finely and precisely controlled by adjusting the
magnitude of the gate voltage, and as a result, it is possible to increase a resolution of
the organic light emitting diode display and improve display quality.

[0080] Iin the driving semiconductor layer 131a, the first extension portion 31, the
second extension portion 32, and the bent portion 33 may be variously located to
implement various exemplary embodiments such as 'S', 'M', and 'W' (e.g., S-shaped,
M-shaped, or W-shaped).

[0081] FIG. 6 is an enlarged layout view of a driving thin film transistor of an organic
light emitting diode display according to a second exemplary embodiment of the present
invention.

[0082] As shown in FIG. 8, the driving semiconductor layer 131a may be in the shape
ofan S.

[0083] The driving source electrode 176a corresponds to the driving source region

176a doped with the impurity in the driving semiconductor layer 131a, and the driving
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drain electrode 177a corresponds to the driving drain region 177a doped with the
impurity in the driving semiconductor layer 131a. The storage capacitor Cst is formed
thereon to overlap the driving gate electrode 125a.

[0084] The storage capacitor Cst includes a first storage capacitor plate 125h and a
second storage capacitor plate 127 with the second gate insulating layer 142 interposed
therebetween. Herein, the driving gate electrode 125a also plays a role of the first
storage capacitor plate 125h, the second gate insulating layer 142 becomes a dielectric
material, and storage capacitance is determined by the charge accumulated in the
storage capacitor Cst, and by the voltage between both capacitor plates 125a and 127.
[0085] The first storage capacitor plate 125h is separated from the adjacent pixel to
form a rectangle, and is formed of the same material as the scan line 121, the prior scan
line 122, the light emission control line 123, the switching gate electrode 125b, the
compensation gate electrode 125c¢, the operation control gate electrode 125e, and the
light emission control gate electrode 125f, which are on the same layer first storage
capacitor plate 125h.

[0086] The second storage capacitor plate 127 is coupled to the adjacent pixel, and is
formed of the same material as the initialization voltage line 124, and is formed on the
same layer as the initialization voltage line124.

[0087] As described above, it is possible to ensure sufficient storage capacitance
even at a high resolution by forming the storage capacitor Cst overlapping the driving
semiconductor layer 131a to ensure a region of the storage capacitor Cst, which is
reduced by the driving semiconductor layer 131a having the bent portion.

[0088] The switching thin film transistor T2 includes the switching semiconductor
layer 131b, the switching gate electrode 125b, the switching source electrode 176b, and
the switching drain electrode 177b. The switching source electrode 176b is a portion

protruding from the data line 171, and the switching drain electrode 177b corresponds to
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a switching drain region 177b doped with an impurity in the switching semiconductor
layer 131b.

[0089] The compensation thin film transistor T3 includes the compensation
semiconductor layer 131c, the compensation gate electrode 125c, the compensation
source electrode 176c¢, and the compensation drain electrode 177c. The compensation
source electrode 176c¢ corresponds to the compensation source region 176¢ doped with
the impurity in the compensation semiconductor layer 131c, and the compensation drain
electrode 177c¢ corresponds to the compensation drain region 177¢ doped with the
impurity in the compensation semiconductor layer 131¢c. The compensation gate
electrode 125c¢ prevents a leakage current by forming a separate dual gate electrode 25.
[0090] The initialization thin film transistor T4 includes the initialization semiconductor
layer 131d, the initialization gate electrode 125d, the initialization source electrode 176d,
and the initialization drain electrode 177d. The initialization drain electrode 177d
corresponds to the initialization drain region 177d doped with the impurity in the
initialization semiconductor layer 131d. The initialization source electrode 176d is
coupled through an initialization connection line 78 to the initialization voltage line 124.
An end of the initialization connection line 78 is coupled through a contact hole 161
formed in the second gate insulating layer 142 and an interlayer insulating layer 160 to
the initialization voltage line 124, and another end of the initialization connection line 78
is coupled through the contact hole 162 formed in the gate insulating layer 141, the
second gate insulating layer 142, and the interlayer insulating layer 160 to the
initialization source electrode 176d.

[0091] The operation control thin film transistor T5 includes the operation control
semiconductor layer 131e, the operation control gate electrode 125¢, the operation
control source electrode 176e, and the operation control drain electrode 177e. The

operation control source electrode 176e is a portion of the driving voltage line 172, and
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the operation control drain electrode 177e corresponds to the operation control drain
region 177e doped with the impurity in the operation control semiconductor layer 131e.
[0092] The light emission control thin film transistor T6 includes the light emission
control semiconductor layer 131f, the light emission control gate electrode 125f, the light
emission control source electrode 176f, and the light emission control drain electrode
177f. The light emission control source electrode 176f corresponds to the light emission
control source region 176f doped with the impurity in the light emission control
semiconductor layer 131f.

[0093] An end of the driving semiconductor layer 131a of the driving thin film
transistor T1 is coupled to the switching semiconductor layer 131b and the
compensation semiconductor layer 131c¢, and another end of the driving semiconductor
layer 131a is coupled to the operation control semiconductor layer 131e and the light
emission control semiconductor layer 131f. Therefore, the driving source electrode 176a
is coupled to the switching drain electrode 177b and to the operation control drain
electrode 177e, and the driving drain electrode 177a is coupled to the compensation
source electrode 176¢ and to the light emission control source electrode 176f.

[0094] The first storage capacitor plate 125h of the storage capacitor Cst is coupled
through the connection member 174 to the compensation drain electrode 177c and to
the initialization drain electrode 177d. The connection member 174 is formed on the
same layer as the data line 171, an end of the connection member 174 is coupled
through a contact hole 166 formed in the first gate insulating layer 141, in the second
gate insulating layer 142, and in the interlayer insulating layer 160 to the compensation
drain electrode 177c¢ and to the initialization drain electrode 177d, and another end of the
connection member 174 is coupled through a contact hole 167 formed in the second
gate insulating layer 142 and in the interlayer insulating layer 160 to the first storage

capacitor plate 125h. In this case, another end of the connection member 174 is coupled
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through a storage opening 27 formed in the second storage capacitor plate 127 to the
first storage capacitor plate 125h.

[0095] The second storage capacitor plate 127 of the storage capacitor Cst is
coupled through a contact hole 168 formed in the interlayer insulating layer 160 to a
driving voltage line 172.

[0096] The switching thin film transistor T2 is used as a switching element for
selecting the pixel that is to emit light. The switching gate electrode 125b is coupled to
the scan line 121, the switching source electrode 176b is coupled to the data line 171,
and the switching drain electrode 177b is coupled to the driving thin film transistor T1 and
to the operation control thin film transistor T5. In addition, the light emission control drain
electrode 1771 of the light emission control thin film transistor T6 is directly coupled
through a contact hole 181 formed in the protective layer 180 to a pixel electrode 191 of
an organic light emitting diode 70.

[0097] Hereinafter, referring to FIGS. 4 and 5, a structure of the organic light emitting
diode display according to the first exemplary embodiment will be described in detail
according to the lamination order.

[0098] The structure of the thin film transistor will be described based on the driving
thin film transistor T1, the switching thin film transistor T2, and the light emission control
thin film transistor T6. In addition, the laminate structures of the film transistors T3, T4,
and T5 are almost the same as the laminate structures of the driving thin film transistor
T1, the switching thin film transistor T2, and the light emission control thin film transistor
T6, and thus, the remaniing thin film transistors T3, T4, and T5 are not described in
further detail.

[0099] A buffer layer 111 is formed on the substrate 110, and the substrate 110 may
be formed of an insulating substrate made of glass, quartz, ceramics, plastics or the like.
[00100] The driving semiconductor layer 131a, the switching semiconductor layer

131b, and the light emission control semiconductor layer 131f are formed on the buffer

-20-

Page 287 BOE v. Samsung IPR2025-01478
Ex-1002



10

15

20

25

224007/411598-06416

layer 111. The driving semiconductor layer 131a includes a driving source region 176a
and a driving drain region 177a facing each other with a driving channel region 131a1
interposed therebetween, the switching semiconductor layer 131b includes a switching
source region 132b and a switching drain region 177b facing each other with a switching
channel region 131b1 interposed therebetween, and the light emission control thin film
transistor T6 includes a light emission control channel region 13111, the light emission
control source region 176f, and the light emission control drain region 133f.

[00101] Since the driving semiconductor layer 131a includes a plurality of bent
portions 33 to be formed in a zigzag form, specifically, in a'2' form, the driving
semiconductor layer 131a may be longitudinally formed in a narrow space. Accordingly,
since the driving channel region 131a1 of the driving semiconductor layer 131a may be
longitudinally formed, the driving range of the gate voltage applied to the driving gate
electrode 125a may be broadened.

[00102] The first gate insulating layer 141 formed of silicon nitride (SiNx) or silicon
oxide (Si02) is formed on the switching semiconductor layer 131a, the driving
semiconductor layer 131b, and the light emission control semiconductor layer 131f.
[00103] The first gate wires including the scan line 121, which includes the driving gate
electrode 125a, the switching gate electrode 125b, and the compensation gate electrode
125c¢, the prior scan line 122, which includes the initialization gate electrode 125d, and
the light emission control line 123, which includes the operation control gate electrode
125e and the light emission control gate electrode 125f, are formed on the first gate
insulating layer 141.

[00104] The driving gate electrode 125a is separated from the scan line 121, and the
floating gate electrode 25 overlaps the driving channel region 131a1 of the driving
semiconductor layer 131a. In addition, the switching gate electrode 125b is coupled to
the scan line 121, and the switching gate electrode 125b overlaps the switching channel

region 131b1 of the switching semiconductor layer 131b. In addition, the light emission
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control gate electrode 125f overlaps the light emission control channel region 13111 of
the light emission control semiconductor layer 131f.

[00105] Because, in the switching thin film transistor T2, only the first gate insulating
layer 141 is formed between the switching gate electrode 125b and the switching
semiconductor layer 131b, it is possible to perform a relatively rapid switching operation,
and in the driving thin film transistor T1, only the first gate insulating layer 141 is formed
between the driving gate electrode 125a and the driving semiconductor layer 131a, but
since the length of the driving channel region 131a1 of the driving semiconductor layer
131a is relatively large, the driving range of the gate voltage applied to the driving gate
electrode 125a is relatively broadened, such that it is possible to more finely, or
precisely, control the gray level of light emitted from the OLED.

[00106] The first gate wires 125a, 125b, 125c, 125d, 125e, 125f, 121, 122, and 123
and the first gate insulating layer 141 cover the second gate insulating layer 142. The
second gate insulating layer 142 may be formed of silicon nitride (SiNx) or silicon oxide
(Si02).

[00107] Second gate wires including the second storage capacitor plate 127 and the
initialization voltage line 124 are formed on the second gate insulating layer 142. The
second storage capacitor plate 127 overlaps the first storage capacitor plate 125h to
form the storage capacitor Cst, and the first storage capacitor plate 125h overlaps the
driving semiconductor layer 131a. As described above, it is possible to ensure the
storage capacitance, even at a high resolution wherein the size of the pixel is reduced,
by ensuring a region of the storage capacitor Cst reduced by the driving semiconductor
layer 131a having the bent portion 33 by forming the storage capacitor Cst overlapping
the driving semiconductor layer 131a.

[00108] The interlayer insulating layer 160 is formed on the second gate insulating
layer 142, on the second storage capacitor plate 127, and on the initialization voltage line

124. The first gate insulating layer 141, the second gate insulating layer 142, and the
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interlayer insulating layer 160 together have a contact hole 163 through which the light
emission control drain region 133f of the light emission control semiconductor layer 131f
is exposed. Like the first gate insulating layer 141 and the second gate insulating layer
142, the interlayer insulating layer 160 may be made of a ceramic-based material such
as silicon nitride (SiNx) or silicon oxide (SiO2).

[00109] Data wires including the data line 171, the switching source electrode 176b,
the driving voltage line 172, the connection member 174, and the light emission control
drain electrode 177f, are formed on the interlayer insulating layer 160.

[00110] In addition, the switching source electrode 176b and the light emission control
drain electrode 177f are coupled through the contact holes 164 and 163 formed in the
interlayer insulating layer 160, in the first gate insulating layer 141, and in the second
gate insulating layer 142 to the switching source region 132b of the switching
semiconductor layer 131b and to the light emission control drain region 133f of the light
emission control semiconductor layer 131f, respectively.

[00111] The protective layer 180, which covers the data wires 171, 172, 174, and 177,
is formed on the interlayer insulating layer 160, and the pixel electrode 191 is formed on
the protective layer 180. The pixel electrode 121 is coupled through the contact hole 181
formed in the protective layer 180 to the light emission control drain electrode 1771.
[00112] A barrier rib 350 is formed on an edge of the pixel electrode 191 and the
protective layer 180, and the barrier rib 350 has a barrier rib opening 351 through which
the pixel electrode 191 is exposed. The barrier rib 350 may be made of, for example,
resins such as polyacrylates and polyimides or silica-based inorganic materials.
[00113] An organic emission layer 370 is formed on the pixel electrode 191 exposed
through the barrier rib opening 351, and the common electrode 270 is formed on the
organic emission layer 370. As described above, the organic light emitting diode 70
including the pixel electrode 191, the organic emission layer 370, and the common

electrode 270 is formed.
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[00114] Herein, the pixel electrode 191 is an anode that is a hole injection electrode,
and the common electrode 270 is a cathode that is an electron injection electrode.
However, the present invention is not limited thereto, and the pixel electrode 1981 may be
the cathode, and the common electrode 270 may be the anode, according to the driving
method of the organic light emitting diode display. Holes and electrons are respectively
injected from the pixel electrode 191 and the common electrode 270 into the organic
emission layer 370, and when the exciton, which results from the combined injected
holes and electrons, falls from an excited state to a bottom state, light is emitted.
[00115] The organic emission layer 370 may be formed of a low molecular weight
organic material, or a high molecular weight organic material such as, for example,
PEDOT (poly 3,4-ethylenedioxythiophene). Further, the organic emission layer 370 may
be formed of a multilayer structure including one or more of an emission layer, a hole
injection layer HIL, a hole transport layer HTL, an electron transport layer ETL, and an
electron injection layer EIL. In the case where all the layers are included, the hole
injection layer HIL is located on the pixel electrode 710, which is the anode, and the hole
transport layer HTL, the emission layer, the electron transport layer ETL, and the
electron injection layer EIL are sequentially laminated thereon. Since the common
electrode 270 is formed of a reflective conductive material, a rear surface light
emission-type organic light emitting diode display is realized. Material such as lithium
(Li), calcium (Ca), lithium fluoride/calcium (LiF/Ca), lithium fluoride/aluminum (LiF/Al),
aluminum (Al), silver (Ag), magnesium (Mg), or gold (Au) may be used as the reflective
material.

[00116] In the first exemplary embodiment, the first storage capacitor plate 125h has a
rectangular shape. However, a third exemplary embodiment of the present invention
enables increased storage capacitance by extending a portion of the first storage

capacitor plate 125h.
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[00117] Referring now to FIG. 7, an organic light emitting diode display according to
the third exemplary embodiment of the present invention will be described in detall,
wherein FIG. 7 is a layout view of an organic light emitting diode display according to a
third exemplary embodiment.

[00118] The third exemplary embodiment of the present invention is substantially the
same as the first exemplary embodiment shown in FIGS. 1 to 5, with the exception of the
driving semiconductor layer and the storage capacitor, and thus a repeated description
of the similar features will be omitted.

[00119] As shown in FIG. 7, the driving thin film transistor T1 of the organic light
emitting diode display according to the third exemplary embodiment includes the driving
semiconductor layer 131a, the driving gate electrode 125a, the driving source electrode
17643, and the driving drain electrode 177a. The driving semiconductor layer 131ais
bent, and includes a plurality of first extension portions 31 extending in a first direction, a
plurality of second extension portions 32 extending in a second direction that is different
from the first direction, and a plurality of bent portions 33 coupling respective ones of the
first extension portions 31 and the second extension portions 32.

[00120] The driving semiconductor layer 131a may extend from a lateral surface of the
data line 171 to be adjacent to the data line 171. Accordingly, since the length of the
driving semiconductor layer 131a is increased, the driving range of the gate voltage
applied to the driving gate electrode 125a may be broadened.

[00121] In the third exemplary embodiment, the compensation source electrode 176¢
of the compensation thin film transistor T3, and the light emission control source
electrode 176f of the light emission control thin film transistor T6, are formed on the
same layer, but the compensation source electrode 176c¢ and the light emission control
source electrode 176f are separated from each other with a spacing portion d

therebetween so as to not overlap the driving semiconductor layer 131a.
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[00122] The driving gate electrode 125a, that is, the first storage capacitor plate 125h
may extend in a lateral direction to overlap the extended driving semiconductor layer
131a, and the first storage capacitor plate 125h may partially overlap the spacing portion
d. In addition, the second storage capacitor plate 127 extends so as to overlap the first
storage capacitor plate 125h, and the second storage capacitor plate 127 partially
overlaps the spacing portion d.

[00123] The compensation source electrode 176c¢ and the light emission control
source electrode 176f, which are partially separated from each other, are coupled to
each other through the transistor connection portion 71 formed on the same layer as the
data line 171. An end of the transistor connection portion 71 is coupled through a
contact hole 61 formed in the first gate insulating layer 141, in the second gate insulating
layer 142, and in the interlayer insulating layer 160, to the compensation source
electrode 176¢. Another end of the transistor connection portion 71 is coupled through a
contact hole 62 formed in the first gate insulating layer 141, in the second gate insulating
layer 142, and in the interlayer insulating layer 160, to the light emission control source
electrode 176f. Accordingly, the storage capacitor Cst extends to overlap the transistor
connection portion 71, and the driving semiconductor layer 131a extends to overlap the
transistor connection portion 71.

[00124] As described above, since the compensation source electrode 176¢ and the
light emission control source electrode 176f may be coupled through the transistor
connection portion 71 to allow the driving semiconductor layer 131a, the first storage
capacitor plate 125h, and the second storage capacitor plate 127 to extend to the
spacing portion d between the compensation source electrode 176¢ and the light
emission control source electrode 176f, the storage capacitor Cst may be further
extended.

[00125] Inthe first exemplary embodiment, the driving semiconductor layer 131a is not

directly coupled to the compensation source electrode 176¢ at the bent portion 33.
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However, in a fourth exemplary embodiment of the present invention, a branched portion
34 is directly branched from the compensation source electrode 176c¢ at the bent portion
33.

[00126] Now referring to FIG. 8, an organic light emitting diode display according to the
fourth exemplary embodiment will be described in detail. FIG. 8 is an enlarged layout
view of a driving thin film transistor of an organic light emitting diode display according to
the fourth exemplary embodiment. The fourth exemplary embodiment is substantially
the same as the first exemplary embodiment shown in FIGS. 1 to 5, with the exception of
the driving semiconductor layer and the storage capacitor, and thus, repeated
description of the substantially similar features will be omitted.

[00127] As shown in FIG. 8, the driving thin film transistor T1 of the organic light
emitting diode display according to the fourth exemplary embodiment includes the
driving semiconductor layer 131a, the driving gate electrode 125a, the driving source
electrode 176a, and the driving drain electrode 177a. The driving semiconductor layer
131ais bent, and includes the first extension portion 31 extending in a first direction, the
second extension portion 32 extending in a second direction that is different from the first
direction, the bent portion 33 coupling the first extension portion 31 and the second
extension portion 32, and the branched portion 34 directly branched to the compensation
source electrode 176c¢ at the bent portion 33. The entire driving semiconductor layer
131ahas a'q ' form (e.g., a vertical line having a horizontal line extending from near a
center of the vertical line). Accordingly, since the length of the driving semiconductor
layer 131a is increased, the driving range of the gate voltage applied to the driving gate
electrode 125a may be broadened.

[00128] The branched portion 34 corresponds to a first path semiconductor layer CH1
coupled to the compensation thin film transistor T3, and the second extension portion 32
corresponds to a second path semiconductor layer CH2 coupled to the light emission

control thin film transistor T6. In addition, the driving gate electrode 1253, that is, the first
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storage capacitor plate 125h, overlaps the first path semiconductor layer CH1 and the
second path semiconductor layer CH2 of the driving semiconductor layer 131a, and the
second storage capacitor plate 127 overlaps the first storage capacitor plate 125h.
Accordingly, since the area of the storage capacitor Cst is increased, sufficient storage
capacitance can be attained even at a high resolution.

[00129] In the fourth exemplary embodiment, the lengths of the first path
semiconductor layer CH1 and the second path semiconductor layer CH2 are
substantially the same as each other. However, in a fifth exemplary embodiment of the
present invention, the lengths of the first path semiconductor layer CH1 and the second
path semiconductor layer CHZ2 are different from each other.

[00130] Referring now to FIG. 9, an organic light emitting diode display according to
the fifth exemplary embodiment of the present embodiment will be described in detail.
FIG. 9 is an enlarged layout view of a driving thin film transistor of an organic light
emitting diode display according to the fifth exemplary embodiment, which is
substantially the same as the fourth exemplary embodiment shown in FIG. 8, with the
exception of the driving semiconductor layer and the storage capacitor, and thus a
repeated description of the similarities will be omitted.

[00131] As shown in FIG. 9, the driving thin film transistor T1 of the organic light
emitting diode display according to the fifth exemplary embodiment includes the driving
semiconductor layer 131a, the driving gate electrode 125a, the driving source electrode
176a, and the driving drain electrode 177a. The driving semiconductor layer 131ais
bent. The driving semiconductor layer 131a includes the first extension portion 31
extending in a first direction, the second extension portion 32 extending in a second
direction that is different from the first direction, the bent portion 33 coupling the first
extension portion 31 and the second extension portion 32, and the branched portion 34
directly branched from the compensation source electrode 176¢ at the bent portion 33.

Accordingly, since the length of the driving semiconductor layer 131a is increased, the
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driving range of the gate voltage applied to the driving gate electrode 125a may be
broadened.

[00132] The branched portion 34 corresponds to the first path semiconductor layer
CH1 coupled to the compensation thin film transistor T3, and a zigzag portion 30, which
includes the first extension portion 31, the second extension portion 32, and the bent
portion 33, corresponds to the second path semiconductor layer CH2 coupled to the light
emission control thin film transistor T6. In addition, the driving gate electrode 125a, that
is, the first storage capacitor plate 125h, overlaps the first path semiconductor layer CH1
and the second path semiconductor layer CH2 of the driving semiconductor layer 1313,
and the second storage capacitor plate 127 overlaps the first storage capacitor plate
125h. Accordingly, since the area of the storage capacitor Cst is increased, sufficient
storage capacitance can be ensured even at a high resolution.

[00133] Further, the length of the first path semiconductor layer CH1 is smaller than
the length of the second path semiconductor layer CH2. This structure is called a short
pass diode structure, and since the length of the first path semiconductor layer CH1 is
different from the length of the second path semiconductor layer CH2, currents having
different magnitudes may concurrently (e.g., simultaneously) flow. Since the length of
the first path semiconductor layer CH1 is relatively small, a relatively large current may
flow therein, and since the length of the second path semiconductor layer CH2 is
relatively large, relatively small currents may flow therein (e.g., at a same time as the
relatively large current in the first path semiconductor layer CH1). As described above, a
constant current may be provided to the organic light emitting diode while a threshold
voltage is rapidly compensated by using a characteristic of concurrently (e.g.,
simultaneously) providing currents having different magnitudes by one driving thin film
transistor to reduce a current variation between the driving thin film transistors having

different characteristics, thus preventing stains caused by a difference between
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magnitudes of the currents, and the driving operation thereof will be described in detail
below.

[00134] The driving thin film transistor T1 charges the voltage corresponding to the
data signal Dm in the storage capacitor Cst according to the scan signal Sn, and
provides the current corresponding to the voltage charged in the storage capacitor Cst to
the OLED. Because the threshold voltage Vth of the driving thin film transistor T1 may
be changed over time, the compensation thin film transistor T3 performs
diode-connection of the driving thin film transistor T1 according to the scan signal Sn to
compensate the threshold voltage Vth of the driving thin film transistor T1.

[00135] Accordingly, since the relatively large current flowing through the first path
semiconductor layer CH1 while the data signal Dm is transferred can rapidly charge the
storage capacitor Cst through the compensation thin film transistor T3 (e.g., to a
predetermined voltage/compensation voltage), the compensation of the threshold
voltage Vth may be relatively rapidly and easily performed.

[001386] Further, the relatively small current flowing through the second path
semiconductor layer CH2 is provided through the light emission control thin film
transistor T6 to the OLED, stains may be avoided or prevented. That is, since a change
in current according to a change in voltage applied to the driving gate electrode 125a of
the driving thin film transistor T1 is small, a current control voltage width (data swing
range) can be increased, such that the range of the data voltage displaying a gamma
can be increased, and it is possible to avoid or prevent stains caused by a difference
between magnitudes of the currents by reducing a current variation between the driving
thin film transistors having different characteristics (e.g., distribution characteristics).
[00137] Since a known driving thin film transistor can allow only a current of one
magnitude to flow through the driving semiconductor layer 131a, currents having the
same magnitude are provided to the compensation thin film transistor T3 and the light

emission control thin film transistor T6. Accordingly, when the length of the driving
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semiconductor layer 131a of the driving thin film transistor T1 is relatively small, so that
the threshold voltage Vth of the driving thin film transistor T1 is rapidly compensated,
because an s-factor of a transistor characteristic curve (transfer curve) is reduced,
thereby increasing a ratio (e.g., change ratio) of a change in current to a change in
voltage applied to the driving gate electrode, thereby causing a relatively large current to
be provided to the OLED, potentially causing stains.

[00138] Conversely, when the length of the driving semiconductor layer 131a of the
driving thin film transistor T1 is set to be relatively large in an attempt to avoid or prevent
stains, because the threshold voltage Vth of the driving thin film transistor is
compensated by the small current relatively slowly, low gray level compensation is not
performed, causing stains. This problem becomes more noticeable as the resolution is
increased. That is, because an amount of time during which the data signal Dm is
applied is reduced as the resolution is increased, the current flows to the OLED before
the threshold voltage Vith is completely compensated, causing the current variation to
generate stains.

[00139] Accordingly, it is possible to avoid or prevent low gray level stains by setting
the length of the first path semiconductor layer CH1 coupled to the compensation thin
film transistor T3 to be smaller than the length of the second path semiconductor layer
CH2 coupled to the light emission control thin film transistor T6.

[00140] The first exemplary embodiment has a structure where the driving
semiconductor layer of the driving thin film transistor is bent in a “6tr 1cap” structure,
which is formed of six thin film transistors and one storage capacitor. However, a sixth
exemplary embodiment of the present embodiment has a structure where the driving
semiconductor layer of the driving thin film transistor is bent in a “7tr 1cap” structure
formed of seven thin film transistors and one storage capacitor.

[00141] Referring now to FIGS. 10 and 11, an organic light emitting diode display

according to the sixth exemplary embodiment will be described in detail. FIG. 10 is an
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equivalent circuit of one pixel of an organic light emitting diode display according to the
sixth exemplary embodiment, and FIG. 11 is a layout view of the organic light emitting
diode display according to the sixth exemplary embodiment, which is substantially the
same as the first exemplary embodiment shown in FIGS. 1 to 5, except that a current
control thin film transistor is added, and thus a repeated description of similarities will be
omitted.

[00142] As shown in FIGS. 10 and 11, one pixel of the organic light emitting diode
display according to the sixth exemplary embodiment includes a plurality of signal lines
121, 122, 123, 124, 128, 171, and 172, and a plurality of thin film transistors T1, T2, T3,
T4, T5, T6, and T7, the storage capacitor Cst, and the OLED coupled to a plurality of
signal lines.

[00143] The plurality of thin film transistors includes the driving thin film transistor T1,
the switching thin film transistor T2, the compensation thin film transistor T3, the
initialization thin film transistor T4, the operation control thin film transistor T5, the light
emission control thin film transistor T8, and the current control thin film transistor T7.
[00144] The signal line includes the scan line 121 for transferring the scan signal Sn,
the prior scan line 122 for transferring the prior scan signal Sn-1 to the initialization thin
film transistor T4, the light emission control line 123 for transferring the light emission
control signal En to the operation control thin film transistor T5 and to the light emission
control thin film transistor T6, the data line 171 crossing the scan line 121 and for
transferring the data signal Dm, the driving voltage line 172, which is substantially
parallel to the data line 171, for transferring the driving voltage ELVDD, the initialization
voltage line 124 for transferring the initialization voltage Vint for initializing the driving thin
film transistor T1, and a bypass control line 128 for transferring a bypass signal BP to a
bypass thin film transistor T7.

[00145] The gate electrode G1 of the driving thin film transistor T1 is coupled to an end

(e.g., afirst end) Cst1 of the storage capacitor Cst, the source electrode S1 of the driving
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thin film transistor T1 is coupled via the operation control thin film transistor T5 to the
driving voltage line 172, the drain electrode D1 of the driving thin film transistor T1 is
electrically coupled via the light emission control thin film transistor T6 to an anode of the
OLED.

[00146] The gate electrode G2 of the switching thin film transistor T2 is coupled to the
scan line 121, the source electrode S2 of the switching thin film transistor T2 is coupled
to the data line 171, the drain electrode D2 of the switching thin film transistor T2 is
coupled via the operation control thin film transistor T5 to the driving voltage line 172,
while also being coupled to the source electrode S1 of the driving thin film transistor T1.
[00147] The gate electrode G4 of the initialization thin film transistor T4 is coupled to
the prior scan line 122, the source electrode S4 of the initialization thin film transistor T4
is coupled to the initialization voltage line 124, and the drain electrode D4 of the
initialization thin film transistor T4 is coupled to the first end Cst1 of the storage capacitor
Cst, to the drain electrode D3 of the compensation thin film transistor T3, and to the gate
electrode G1 of the driving thin film transistor T1.

[00148] A gate electrode G7 of the bypass thin film transistor T7 is coupled to the
bypass control line 128, a source electrode S7 of the bypass thin film transistor T7 is
coupled to the drain electrode D6 of the light emission control thin film transistor T6 and
to the anode of the OLED, and a drain electrode D7 of the bypass thin film transistor T7
is coupled to the initialization voltage line 124 and to the source electrode S4 of the
initialization thin film transistor T4.

[00149] Hereinafter, operation of the bypass thin film transistor T7 of the organic light
emitting diode display according to the sixth exemplary embodiment will be described.
[00150] The bypass thin film transistor T7 receives the bypass signal BP from the
bypass control line 128. The bypass signal BP is a voltage (e.g., a voltage of a
predetermined level) at which the bypass thin film transistor T7 can be always turned off,

and the bypass thin film transistor T7 recieves the voltage of a level sufficient to turn the
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transistor off to the gate electrode G7 to turn off the bypass transistor T7, and allow a
portion of the driving current Id to flow as a bypass current lbp through the bypass
transistor T7.

[00151] When the minimum current of the driving thin film transistor T1 for displaying a
black image flows as the driving current Id, if the OLED emits light, the black image is not
ideally displayed. Accordingly, the bypass thin film transistor T7 of the organic light
emitting diode display according to the sixth exemplary embodiment may disperse, or
divert, a portion of the minimum current of the driving thin film transistor T1 as a bypass
current Ibp to a current path other than the current path of the organic light emitting
diode. Herein, the minimum current of the driving thin film transistor refers to a current
when the gate-source voltage Vgs of the driving thin film transistor T1 is smaller than the
threshold voltage Vth, thus turning off the driving thin film transistor. The minimum
driving current (e.g., current of 10 pA or less) when the driving thin film transistor is
turned off is transferred to the organic light emitting diode to be displayed as an image of
black luminance.

[00152] When the minimum driving current displaying the black image flows, a bypass
transferring effect of the bypass current Ibp is large, but when the large driving current for
displaying an image (such as a general image or a white image) flows, an effect of the
bypass current Ibp is hardly present. Accordingly, when the driving current displaying
the black image flows, a light emitting current loled of the organic light emitting diode,
which corresponds to the driving current Id reduced by the bypass current Ibp through
the bypass thin film transistor T7, has the minimum required current at which the black
image can be displayed.

[00153] Accordingly, a contrast ratio may be improved by implementing a precise
black luminance image by using the bypass thin film transistor T7.

[00154] A structure of the pixel of the organic light emitting diode display shown in FIG.
10 will be described with reference to FIG. 11 together with FIGS. 10 and 3. FIG. 11isa
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layout view of the organic light emitting diode display according to the sixth exemplary
embodiment.

[00155] As shown in FIGS. 10 and 11, the pixel of the organic light emitting diode
display according to the sixth exemplary embodiment includes the scan line 121, the
prior scan line 122, the light emission control line 123, the initialization voltage line 124,
and the bypass control line 128 formed in a row direction for respectively applying the
scan signal Sn, the prior scan signal Sn-1, the light emission control signal En, the
initialization voltage Vint, and the bypass signal BP, and alsc includes the data line 171
and the driving voltage line 172 crossing the scan line 121, the prior scan line 122, the
light emission control line 123, the initialization voltage line 124, and the bypass control
line 128, and for respectively applying the data signal Dm and the driving voltage ELVDD
to the pixel.

[00156] Further, in the pixel, the driving thin film transistor T1, the switching thin film
transistor T2, the compensation thin film transistor T3, the initialization thin film transistor
T4, the operation control thin film transistor T5, the light emission control thin film
transistor T8, the bypass thin film transistor T7, the storage capacitor Cst, and the OLED
70 are formed.

[00157] The driving thin film transistor T1, the switching thin film transistor T2, the
compensation thin film transistor T3, the initialization thin film transistor T4, the operation
control thin film transistor T5, the light emission control thin film transistor T6, and the
bypass thin film transistor T7 are formed along the semiconductor layer 131, which is
bent to have various shapes. The semiconductor layer 131 may be formed of, for
example, polysilicon, and includes a channel region not doped with an impurity, and a
source region and a drain region formed at respective sides of the channel region and
doped with an impurity. Herein, the impurity corresponds to a kind of thin film transistor,
such as, for example, an N-type impurity or a P-type impurity. The semiconductor layer

131 includes the driving semiconductor layer 131a formed in the driving thin film

-35-

Page 302 BOE v. Samsung IPR2025-01478
Ex-1002



10

15

20

25

224007/411598-06416

transistor T1, the switching semiconductor layer 131b formed in the switching thin film
transistor T2, the compensation semiconductor layer 131c¢ formed in the compensation
thin film transistor T3, the initialization semiconductor layer 131d formed in the
initialization thin film transistor T4, the operation control semiconductor layer 131e
formed in the operation control thin film transistor T5, the light emission control
semiconductor layer 131f formed in the light emission control thin film transistor T6, and
a bypass semiconductor layer 131g formed in the bypass thin film transistor T7.
[00158] The driving thin film transistor T1 includes the driving semiconductor layer
1314, the driving gate electrode 125a, the driving source electrode 176a, and the driving
drain electrode 177a. The driving semiconductor layer 131a is bent, and includes a
plurality of first extension portions 31 extending in a first direction, a plurality of second
extension portions 32 extending in a second direction that is different from the first
direction, and a plurality of bent portions 33 coupling respective ones of the first
extension portions 31 and the second extension portions 32. Accordingly, the driving
semiconductor layer 131a may be in a zigzag form. The driving semiconductor layer
131a shown in FIGS. 2 and 3 includes three first extension portions 31, two second
extension portions 32, and four bent portions 33. Accordingly, the driving semiconductor
layer 131a may be longitudinally in a ‘=’ form, or in a z form.

[00159] As described above, the driving semiconductor layer 131a may be
longitudinally formed in a narrow space by forming the driving semiconductor layer 131a
including a plurality of bent portions 33. Accordingly, since the driving channel region
131a1 of the driving semiconductor layer 131a may be longitudinally formed, the driving
range of the gate voltage applied to the driving gate electrode 125a is broadened.
Therefore, since the driving range of the gate voltage is relatively broad, a gray level of
light emitted from an OLED can be more finely, or precisely, controlled by changing or
adjusting the magnitude of the gate voltage, and as a result, it is possible to increase a

resolution of the organic light emitting diode display and to improve display quality.
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[00160] The bypass thin film transistor T7 includes the bypass semiconductor layer
1319, the bypass gate electrode 125q, the bypass source electrode 176g, and the
bypass drain electrode 177g. The bypass source electrode 176g corresponds to the
bypass drain region 177g doped with the impurity in the bypass semiconductor layer
1319, and the bypass drain electrode 177g corresponds to the bypass drain region 177g
doped with the impurity in the bypass semiconductor layer 131g. The bypass source
electrode 176g is directly coupled to the light emission control drain region 133f.
[00161] The bypass semiconductor layer 131g is formed on the same layer as the
driving semiconductor layer 131a, the switching semiconductor layer 131b, the light
emission control semiconductor layer 131f, and the like. The first gate insulating layer
141 is formed on the bypass semiconductor layer 131g. The bypass gate electrode
125g, which is a portion of the bypass control line 128, is formed on the first gate
insulating layer 141, and the second gate insulating layer 142 is formed on the bypass
gate electrode 125g and the first gate insulating layer 141.

[00162] Accordingly, the bypass thin film transistor T7 receives the bypass signal BP
from the bypass control line 128 to always turn off the bypass transistor T7, and a portion
of the driving current Id is emitted under an off state as the bypass current Ibp through
the bypass transistor T7 to the outside. Accordingly, when the driving current displaying
the black image flows, a contrast ratio may be improved by implementing a more precise
black luminance image.

[00163] While this disclosure has been described in connection with what is presently
considered to be practical exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments, but, on the contrary, is intended to
cover various modifications and equivalent arrangements included within the spirit and

scope of the appended claims, and their equivalents.
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Description of Some of the Reference Characters

31: First extension portion

33: Bent portion

121: Scan line

123: Light emission control line
125a: Driving gate electrode
131a: Driving semiconductor layer
141: First gate insulating layer

171: Data line

32: Second extension portion

110: Substrate

122: Prior scan line

124: Initialization voltage line

125b: Switching gate electrode
132b: Switching semiconductor layer
142: Second gate insulating layer

172: Driving voltage line
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WHAT IS CLAIMED IS:

1. An organic light emitting diode display comprising:

a substrate;

a first voltage line;

a second voltage line;

a plurality of pixels, each of the pixels comprising an organic light emitting diode;

a plurality of driving circuits on the substrate, each of the organic light emitting
diodes being electrically coupled to a respective driving circuit;

wherein each of the driving circuits comprises:

a first thin film transistor coupled to a first scan line and a data line;

a second thin film transistor utilizing a semiconductor layer and electrically
coupled to the first voltage line, the corresponding organic light emitting diode, and the
first thin film transistor, the semiconductor layer being extended to and electrically
coupled to the first thin film transistor;

an insulating layer covering the second thin film transistor;

a storage capacitor electrically coupled to a gate electrode of the second
thin film transistor, the storage capacitor comprising a first capacitor plate comprising a
portion of the gate electrode of the second thin film transistor, a second capacitor plate
over the first capacitor plate, and a portion of the insulating layer between the first
capacitor plate and the second capacitor plate, a portion of a channel region of the
semiconductor layer under the gate electrode of the second thin film transistor being
curved;

a third thin film transistor electrically coupled to the second thin film
transistor, the corresponding organic light emitting diode, and the first capacitor plate,
the semiconductor layer being extended to and electrically coupled to the third thin film

transistor:;
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a fourth thin film transistor electrically coupled to the first voltage line and
the second thin film transistor, the semiconductor layer being extended to and is
electrically coupled to the fourth thin film transistor;

a fifth thin film transistor electrically coupled to the second thin film
transistor, the third thin film transistor, and the corresponding organic light emitting
diode, the semiconductor layer being extended to and is electrically coupled to the fifth
thin film transistor; and

a sixth thin film transistor electrically coupled to the second voltage line,
the third thin film transistor, and the first capacitor plate, the semiconductor layer being

extended to and is electrically coupled to the sixth thin film transistor.

2. The organic light emitting diode display according to claim 1, wherein gate

electrodes of the fourth and fifth thin film transistors are coupled together.

3. The organic light emitting diode display according to claim 2, wherein the
gate electrodes of the fourth and fifth thin film transistors are configured to receive a

signal from a light emission control line.

4. The organic light emitting diode display according to claim 1, wherein a
gate electrode of the sixth thin film transistor is configured to receive a signal from a

second scan line.

5. The organic light emitting diode display according to claim 1, wherein gate

electrodes of the first and third thin film transistors are coupled together.
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6. The organic light emitting diode display according to claim 5, wherein the
gate electrodes of the first and third thin film transistors are configured to receive a signal

from the first scan line.

7. The organic light emitting diode display according to claim 1, wherein the

second capacitor plate is electrically coupled to the first voltage line.

8. The organic light emitting diode display according to claim 1, wherein a
periphery of the second capacitor plate completely surrounds a periphery of the first

capacitor plate in a plan view.

9. The organic light emitting diode display according to claim 1, wherein

portions of the semiconductor layer are doped with N-type impurities.

10. The organic light emitting diode display according to claim 1, wherein

portions of the semiconductor layer are doped with P-type impurities.

11. The organic light emitting diode display according to claim 1, further
comprising a seventh thin film transistor electrically coupled to the second voltage line,

the fifth thin film transistor, and the corresponding organic light emitting diode.
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12. The organic light emitting diode display according to claim 11, wherein the
semiconductor layer is extended to and is electrically coupled to the seventh thin film

transistor.

13. The organic light emitting diode display according to claim 12, wherein a
gate electrode of the seventh thin film transistor is configured to receive a signal from a

bypass control line.

14. The organic light emitting diode display according to claim 1, wherein gate

electrodes of the fourth and fifth thin film transistors are coupled together.

15. The organic light emitting diode display according to claim 14, wherein
gate electrodes of the fourth and fifth thin film transistors are configured to receive a

signal from a light emission control line.

16. The organic light emitting diode display according to claim 1, wherein a
gate electrode of the sixth thin film transistor is configured to receive a signal from a

second scan line.

17. The organic light emitting diode display according to claim 1, wherein gate

electrodes of the first and third thin film transistors are coupled together.
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18. The organic light emitting diode display according to claim 17, wherein
gate electrodes of the first and third thin film transistors are configured to receive a signal

from the first scan line.

19. The organic light emitting diode display according to claim 1, wherein the

second capacitor plate is electrically coupled to the first voltage line.

20. The organic light emitting diode display according to claim 1, wherein a
periphery of the second capacitor plate completely surrounds a periphery of the first

capacitor plate in a plan view.

21. The organic light emitting diode display according to claim 1, wherein

portions of the semiconductor layer are doped with N-type impurities.

22. The organic light emitting diode display according to claim 1, wherein

portions of the semiconductor layer are doped with P-type impurities.

23. The organic light emitting diode display according to claim 1, wherein the
third thin film transistor is electrically coupled to a gate electrode and a drain electrode of

the second thin film transistor.

24, The organic light emitting diode display according to claim 1, further

comprising a protective layer covering the plurality of driving circuits,
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wherein each of the organic light emitting diodes further comprises a pixel
electrode on the protective layer, the pixel electrode being electrically coupled to the

second thin film transistor through a contact hole.

25. The organic light emitting diode display according to claim 1, further
comprising a protective layer covering the plurality of driving circuits,

wherein each of the organic light emitting diodes further comprises a pixel
electrode on the protective layer, the pixel electrode being electrically coupled to a drain

electrode of the fifth thin film transistor through a contact hole.

26. The organic light emitting diode display according to claim 1, wherein the

first capacitor plate and the first scan line are in the same material layer.

27. The organic light emitting diode display according to claim 1, wherein the

curved portion of the semiconductor layer has a “S”-shape.

28. The organic light emitting diode display according to claim 1, wherein the

curved portion of the semiconductor layer has a partial “S”-shape.

29. The organic light emitting diode display according to claim 1, wherein the

curved portion of the semiconductor layer has a “M’-shape.

30. The organic light emitting diode display according to claim 1, wherein the

curved portion of the semiconductor layer has a “W’-shape.
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ABSTRACT OF THE DISCLOSURE

An organic light emitting diode display includes a substrate, a scan line on the
substrate for transferring a scan signal, a data line crossing the scan line and for
transferring a data signal, a driving voltage line crossing the scan line and for transferring
a driving voltage, a switching thin film transistor coupled to the scan line and the data
line, a driving thin film transistor coupled to a switching drain electrode of the switching
thin film transistor, and an organic light emitting diode (OLED) coupled to a driving drain
electrode of the driving thin film transistor, wherein a driving semiconductor layer of the

driving thin film transistor is bent and in a plane substantially parallel to the substrate.

118045672.1
06/29/22 1:46PM

-45-

Page 312 BOE v. Samsung IPR2025-01478

Ex-1002



PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
I hereby certify that this correspondence is being EFS-Web transmitted to the United States
Patent and Trademark Office on June 29, 2022 at or before 11:59 p.m. Pacific Time under the
Rules of 37 CFR § 1.8.

[Marti Carrillo/

Marti Carrillo
Inventor : Se-Ho Kim, et al. Confirmation No. To be determined
Application No. : To be determined
Filed . Herewith
Title : ORGANIC LIGHT EMITTING DIODE DISPLAY
Grp./Div. . To be determined
Examiner . To be determined
Docket No. . 224007

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE REGISTERED
PRACTITIONERS IN ACCORDANCE WITH 37 CFR. 1.5

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 June 29, 2022

Commissioner:

Attached herewith is a General Power of Attorney for the above-identified patent

application.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Kyle W. Kellat/
Kyle W. Kellar
Reg. No. 71,165
626/795-9900

KWK/mac

118047204.2
06/29/22 1:30PM

Page 313 BOE v. Samsung IPR2025-01478
Ex-1002



T o D
Do Codar FAL
-
Lo

¥
Socurment Description’ Powss of Atlarney

1 G Patent ang
n A of 1885, no peTsonE. arreguived W raspand o s ooffechinr

POWER OF ATTORNEY BY APPLICANT

Urey the Papanwon Redus

§ heveby revoke all previous powers of attorney given in the application identified i aither the attached transmiltal fetter ar
the boxes below.

Applivation Number Filing Datg

{Note: The boxes abova may be 16l blank i infornation is provided on o PTORIABRA

| herety appoint-the Patent Practiboner(s) associatad with the-folowing Customer Number as my/our attarney(s} or agent{s}. and
T o ransact alt busingss i the United States Patent and Trademark Office connected therawith for the application referenced in
the gtiached transmittal lsttsr (form PTO/AIASIA] O identified abova: éB?B" e

‘. Tt \5

SR

]

I heraby sppaint Practiionsr(s) named in the attached list {form PTO/AIALR2C) as myfolr atiorney{s) or agent(s}, and o fransact
gll business in the United Siates Paient and Trademark Qffice nonnected therewith forthe patent application raferencad in the
attached transmittal latter (form PTO/AIARIAY oo identiiied abave. (Note: Tomplels foan FTCO/AIAIBRG)

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

The addrass associated with the apove-mentioned Customar Numbar

D orR

The address associaied with Customer Number: |

oR b

Firmi ar
individua! Name

Address
ity ]
Country

Sete |

Telephons ! Email ]

Pam the Applicant {if the Applicant isa juristic entity, st the Apglicant name in tha box}

'SAMSUNG DISPLAY CO.. LTD.

I l inventar or Joint fiventar {title not required below)

L]
L]

Lagal Represantative of 8 Deceased or Legally incapacitated Invantor {title not reguirad below)
Assignee of Persan 1o Whom the Inventor is Under an Obligation to Assign {provide signer's title if applicant is & juristic sntity)

Person Who Qtherwise Shows Sufficient Proprietary Interest {e.g.. a petitian under 37 CFR 1 48{b}{ 21 was granted inthe

application or is concurrently baing filed with this document) (provide signer's title if applicant is & juristic antity}
SIGNATURE of Applicant for Patent ,

The undersigned {whoge title is supplisd below) IS asthorized to act-on behalf of the applicant (a.9.. where the applicant is 3 juristic ent}i‘y).

Signature v?;h"h‘“f&»vfi I Date (Opiicnal) {
Name . Dungvf% Lan
Title Group Leader, [P Prosecution Group

NQTE: Signature - This form must be signed by the apphicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signaturs requirements
and certifications.

I more than one applicant, uss multiple fams,

DTGta§ of

forms are submitiad.

This collection of information is required by 37 CFR 1,121, 1,32, and 1.33. The mformation is vequired 1o ahialy 0f retain & benefit by the public which is W 1& (and by the
USPTT to process) an spofication. Confidentality 16 govemed by 353 U.8.C, 122:and 37 OFR 141 and 1.14. This colection is astimaied fotake & minutes o sompiate,
wchuding gathering. préparing, and submiting the complatad application form o the USPTS: Time will vary degending upon the individual case. Any comments onthe amaynt
oftime you requrs 16 sompleis this formeand/or suggestions for reducing this burden, shadiild be sent to the Thisl information Officer. U, entani Tragemark Office, U
Degariment of Commeree, PO Hox 145D, slexangra, YA RR313-1450. DO NOT $END PRES OR QOMPLETEDR FIIRMS TO THIB ADDRESS. SEND TO: Gommissioney
for Patents, £.0. Box 1450, Alexandsis, VA 223133480,

F.you need assistance in compleling the form. eall 1-800-F 109789 and select aption 2

Page 314 BOE v. Samsung IPR2025-01478

Ex-1002



UTILITY PATENT APPLICATION TRANSMITTAL
TRACK 1 PRIORITIZED EXAMINATION
(Only for new nonprovisional applications under 37 CFR 1.53(b))

I hereby certify that this correspondence is being EFS-Web transmitted to the United States Patent and
Trademark Office on June 29, 2022 at or before 11:59 p.m. Eastern Standard Time under the Rules of

37 CFR § 1.10.
/Matrti Carrillo/
Marti Carrillo
Docket No. . 224007/411598-06416
Inventor(s) : Se-Hoetal.
Title . ORGANIC LIGHT EMITTING DIODE DISPLAY
ADDRESS TO: Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450 June 29, 2022
1. X FEE TRANSMITTAL FORM

2. IF A CONTINUING APPLICATION
X This application is a continuation of patent application No. 17/234,670.

Prior application information: Examiner To be determined; Group Art Unit: OPAP.

This application claims the benefit of Provisional Application No. pursuant to 35
U.S.C. §119(e) and 37 CFR §1.78(a)(4).

3. APPLICATION COMPRISED OF

Specification

45 Specification, claims and Abstract (total pages)
Drawings
11 Sheets of formal drawing(s) (FIGS. 1 to 11)

Inventor's Declaration(s)

Executed Declaration (new or copy from a prior application (37 CFR 1.63(d)) (for

continuation and divisional)

X Executed Declaration/Assignment (new or copy from a prior application (37 CFR 1.63(d))
(for continuation and divisional)

Power of Attorney by Applicant(s)
X Executed (new or copy from a prior application (37 CFR 1.63(d)) (for continuation and
divisional) with transmittal

Application Data Sheet
X Newly executed ADS
Unexecuted ADS

4. Microfiche Computer Program (Appendix)

118056618.2

Page 315 BOE v. Samsung IPR2025-01478
Ex-1002



UTILITY PATENT APPLICATION TRANSMITTAL
TRACK 1 PRIORITIZED EXAMINATION
(Only for new nonprovisional applications under 37 CFR 1.53(b))

Docket No.: 224007

5. Nucleotide and/or Amino Acid Sequence Submission (if applicable, all necessary)
Computer Readable Copy

Paper Copy (identical to computer copy)

Statement verifying identity of above copies

6. APPLICANT(S) STATUS UNDER 37 CFR § 1.27 or 1.29
Applicant(s) and any others associated with it’them under § 1.27(a) are a SMALL ENTITY
Applicant(s) and any others associated with it/them under § 1.29(a) are a MICRO ENTITY
Certification of Micro Entity Status (Gross Income Basis)

7. ALSO ENCLOSED ARE
X Certification and Request for Prioritized Examination under 37 CFR 1.102(e)
Request and Certificate under 35 U.S.C. §122(b)(2)(B)(i) (Request for Non-Publication)
Preliminary Amendment
Includes “Cross-Reference to Related Applications”
A Petition for Extension of Time for the parent application and the required fee are being
filed concurrently herewith.

This application is owned by pursuant to an Assignment recorded at Reel ,
Frame
X Information Disclosure Statement (IDS)

Copies of IDS Citations
Certified copy of Priority Document(s) (paper filing only, if foreign priority is claimed)
English Translation Document (if applicable)
CR)er’:urn Receipt Postcard (MPEP 503) (should be specifically itemized).
ther:

8. DIRECT ALL CORRESPONDENCE TO: CUSTOMER NUMBER 23363
Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Kyle W. Kellar/
Kyle W. Kellar
Reg. No. 71,165
626/795-9900

LEWIS ROCA ROTHGERBER CHRISTIE LLP, P.O. BOX 29001, GLENDALE, CA 91209-9001

118056618.2

Page 316 BOE v. Samsung IPR2025-01478
Ex-1002



FEE TRANSMITTAL
UTILITY PATENT APPLICATION
TRACK 1 PRIORITIZED EXAMINATION

DATE: June 29, 2022

Docket No. . 224007 Duplicate __
Inventor(s) : Se-Hoetal.
Title : ORGANIC LIGHT EMITTING DIODE DISPLAY

FEE CALCULATION

g at Ral ate
Total Claims 30-20 10 $110%.)E)0 $50.00 $25.00 $1,000.00
Independent Claims 1-3 = 0 x $480.00 $240.00 $120.00 $0.00
Multiple-Dependent Claims Fee $860.00 $430.00 $215.00 $0.00

Basic Filing Fee $320.00 $80.00 $80.00 $320.00
Search Fee $700.00 $350.00 $175.00 $700.00
inati $

rioritized-Examination Fee
Processing Fee

Late Submission of Oath/Declaration Fee $160.00 $80.00 $40.00 $0.00
Non-Electronic Filing Fee $400.00 $200.00 $200.00 $0.00
TOTAL AMOUNT OF FEES $7,160.00

List Independent Claims: 1

METHOD OF PAYMENT
X Submitted herewith is the fee of $7,160.00.

X The Commissioner is hereby authorized to charge any fees under 37 CFR 1.16 and 1.17
which may be required during the entire pendency of the application to Deposit Account No.
03-1728. Please show our docket number with any charge or credit to our Deposit Account.

Respectfully submitted,

LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Kyle W. Kellar/
Kyle W. Kellar
Reg. No. 71,165
626/795-9900

KWK/mac

118056618.2

Page 317 BOE v. Samsung IPR2025-01478
Ex-1002



Attorney Docket Number 224006
Application Number To Be Determined
INFORMATION DISCLOSURE
Filing Date June 29, 2022
STATEMENT BY APPLICANT
Inventor(s) Se-Ho Kim, et al.
(use as many sheets as necessary) Group Art Unit To Be Determined
Examiner Name To Be Determined
U.S. PATENT DOCUMENTS
EXAMINER Cite DOCUMENT NUMBER PUBLICATION DATE OR ISSUE DATE
INITIALS No.! Number - Kind Code? (If Known) MM-DD-YYYY NAME OF PATENTEE
5,929,464 A 07-27-1999 Yamazaki et al.
6,104,067 A 08-15-2000 Zhang et al.
6,914,642 B2 07-05-2005 Yamazaki et al.
7,576,354 B2 08-18-2009 Son et al.
7,649,202 B2 01-19-2010 Lee
7,859,054 B2 12-28-2010 Yin et al.
7,999,322 B2 08-16-2011 Yin et al.
8,309,404 B2 11-13-2012 Yin et al.
8,717,259 B2 05-06-2014 Park
8,878,827 B2 11-04-2014 Han et al.
9,287,528 B2 03-15-2016 Kim
9,450,040 B2 09-20-2016 Kim et al.
9,501,978 B2 11-22-2016 Park
9,728,130 B2 08-08-2017 Takahara et al.
9,892,683 B2 02-13-2018 Takahara et al.
9,922,597 B2 03-20-2018 Takahara et al.
9,959,809 B2 05-01-2018 Takahara et al.
9,997,108 B2 06-12-2018 Takahara et al.
10,134,336 B2 11-20-2018 Takahara et al.
10,198,992 B2 02-05-2019 Takahara et al.
10,198,993 B2 02-05-2019 Takahara et al.
10,204,976 B2 02-12-2019 Kim et al.
10,347,183 B2 07-09-2019 Takahara et al.
10,453,395 B2 10-22-2019 Takahara et al.
EXAMINER DATE
SIGNATURE CONSIDERED
EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. 'Applicant’s unique citation designation number (optional). 2See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. °Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ®Applicant is to place a check
mark here if English Language Translation is attached.

JEJ/smv

Page 318

Sheet 1 of 6

BOE v. Samsung IPR2025-01478

Ex-1002



Attorney Docket Number 224006
Application Number To Be Determined
INFORMATION DISCLOSURE
Filing Date June 29, 2022
STATEMENT BY APPLICANT
Inventor(s) Se-Ho Kim, et al.
(use as many sheets as necessary) Group Art Unit To Be Determined
Examiner Name To Be Determined
U.S. PATENT DOCUMENTS
EXAMINER Cite DOCUMENT NUMBER PUBLICATION DATE OR ISSUE DATE
INITIALS No.! Number - Kind Code? (If Known) MM-DD-YYYY NAME OF PATENTEE
10,483,342 B2 11-19-2019 Kim et al.
10,553,158 B2 02-04-2020 Takahara et al.
10,699,639 B2 06-30-2020 Takahara et al.
10,734,470 B2 08-04-2020 Kim et al.
10,818,235 B2 10-27-2020 Takahara et al.
10,923,030 B2 02-16-2021 Takahara et al.
11,302,253 B2 04-12-2022 Takahara et al.
2002/0149711 A1 10-17-2002 Yamazaki et al.
2003/0222589 A1 12-04-2003 Osame et al.
2004/0155242 A1 08-12-2004 Segawa et al.
2006/0082524 A1 04-20-2006 Kwon
2007/0040193 A1 02-22-2007 Ajiki
2007/0159565 A1 07-12-2007 Segawa et al.
2008/0017866 A1 01-24-2008 Sato
2008/0129664 A1 06-05-2008 Lin et al.
2010/0079361 A1 04-01-2010 Lee et al.
2010/0253710 A1 10-07-2010 Rankov et al.
2011/0227893 A1 09-22-2011 Bae et al.
2011/0273419 A1 11-10-2011 Park
2012/0026146 A1 02-02-2012 Kim
2012/0097965 A1 04-26-2012 Shin et al.
2012/0162275 A1 06-28-2012 Park
2012/0313100 A1 12-13-2012 Liu et al.
2012/0146004 A1 06-14-2012 Lee et al.
EXAMINER DATE
SIGNATURE CONSIDERED
EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. 'Applicant’s unique citation designation number (optional). 2See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. °Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ®Applicant is to place a check
mark here if English Language Translation is attached.

JEJ/smv

Page 319

Sheet 2 of 6

BOE v. Samsung IPR2025-01478

Ex-1002



Attorney Docket Number 224006
Application Number To Be Determined
INFORMATION DISCLOSURE
Filing Date June 29, 2022
STATEMENT BY APPLICANT
Inventor(s) Se-Ho Kim, et al.
(use as many sheets as necessary) Group Art Unit To Be Determined
Examiner Name To Be Determined
U.S. PATENT DOCUMENTS
EXAMINER Cite DOCUMENT NUMBER PUBLICATION DATE OR ISSUE DATE
INITIALS No.! Number - Kind Code? (If Known) MM-DD-YYYY NAME OF PATENTEE
2013/0075766 A1 03-28-2013 Chang et al.
2013/0201172 A1 08-08-2013 Jeong et al.
2013/0334508 A1 12-19-2013 Moon
2014/0001445 A1 01-02-2014 Kim
2014/0027728 A1 01-30-2014 Yoon et al.
2014/0077176 A1 03-20-2014 Lee et al.
2014/0070184 A1 03-13-2014 Shin
2014/0098078 A1 04-10-2014 Jeon et al.
FOREIGN PATENT DOCUMENTS
Foreign Patent Document TS
EXAMINER Cite Country Code® - Number* - Kind Code® Publication Date Name of Patentee or (v)
INITIALS No.' (If Known) MM-DD-YYYY Applicant of Cited Document
CN 1917205 A 02-21-2007 Yoshiharu Abstract and
Corresponds to
U.S. Publication
2007/0040193 A1
listed above
CN 101110422 A 01-23-2008 Sato Abstract, and
Corresponds to
U.S. Publication
2008/0017866
A1, listed above
CN 101673508 A 03-17-2010 Mitsuaki et al. Abstract
CN 102117598 A 07-06-2011 Lee et al. Abstract
CN 102194404 A 09-21-2011 Samsung Mobile Display | Abstract
Co., Ltd
CN 102386209 A 03-21-2012 AU OPTRONICS + Espacenet
Engliish Abstract
EXAMINER DATE
SIGNATURE CONSIDERED
EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. 'Applicant’s unique citation designation number (optional). 2See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. °Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ®Applicant is to place a check
mark here if English Language Translation is attached.
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Attorney Docket Number 224006
Application Number To Be Determined
INFORMATION DISCLOSURE
Filing Date June 29, 2022
STATEMENT BY APPLICANT
Inventor(s) Se-Ho Kim, et al.
(use as many sheets as necessary) Group Art Unit To Be Determined
Examiner Name To Be Determined
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Te
EXAMINER Cite Country Code® - Number* - Kind Code® Publication Date Name of Patentee or (v )
INITIALS No.! (If Known) MM-DD-YYYY Applicant of Cited Document
CN 102456318 A 05-16-2012 LG DISPLAY CO.,LTD Abstract
EP 2402932 A1 01-04-2012 Samsung Mobile Display
Co. Ltd.
JP 2002-215096 A 07-31-2002 Kwon Japan Patent
Abstract
JP 2003-295793 A 10-15-2003 Osame et al. Japan Patent
Abstract
JP 2004-165241 A 06-10-2004 Segawa et al. iil;fr’;ga‘e”‘
JP 2005-134838 A 05-26-2005 Sanyo Electric Co Ltd Abstract
JP 2005-316384 A 11-10-2005 Kwak English Abstract
JP 2006-11376 A 01-12-2006 Lee Corresponds to
US Pat. No.
7,649,202 B2
listed above
JP 2006-65308 A 03-09-2006 Miyake et al. Japan Patent
Abstract
JP 2006-65322 A 03-09-2006 Kwak et al. Japan Patent
Abstract
JP 2007-140488 A 06-07-2007 Shishido Japan Patent
Abstract
JP 2008-46619 A 02-28-2008 Sato Japan Patent
Abstract
JP 2010-19950 A 01-28-2010 Seiko Epson Corp Abstract
JP 4452075 B2 02-05-2010 Takahara et al. Corresponds to
USP 9,728,130
B2 listed above
JP 2011-507005 A 03-03-2011 Rankov et al. Abstract and
Corresponds to
WO 2009/056877
A1 listed below
JP 2012-14136 A 01-19-2012 Jeong et al. Japan Patent
Abstract
JP 2012-133170 A 07-12-2012 Mochizuki Japan Patent
Abstract
EXAMINER DATE
SIGNATURE CONSIDERED
EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. 'Applicant’s unique citation designation number (optional). 2See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. °Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ®Applicant is to place a check
mark here if English Language Translation is attached.

JEJ/smv

Page 321

BOE v. Samsung IPR2025-01478
Ex-1002

Sheet 4 of 6




Attorney Docket Number 224006
Application Number To Be Determined
INFORMATION DISCLOSURE
Filing Date June 29, 2022
STATEMENT BY APPLICANT
Inventor(s) Se-Ho Kim, et al.
(use as many sheets as necessary) Group Art Unit To Be Determined
Examiner Name To Be Determined
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Te
EXAMINER Cite Country Code® - Number* - Kind Code® Publication Date Name of Patentee or (v )
INITIALS No.! (If Known) MM-DD-YYYY Applicant of Cited Document
KR 10-1999-0066077 08-16-1999 Kim English Abstract
KR 10-2009-0119599 11-19-2009 Koo et al. Korean Patent
Abstracts
KR 10-0297868 B1 10-24-2001 Yamazaki et al. Corresponds to
US Pat. No.
6,914,642 B2
listed above
KR 10-0439944 B1 11-03-2004 Kim et al. Korean Patent
Abstracts
KR 10-1176540 B1 08-24-2005 Yin et al. Corresponds to
USP 7,859,054
listed above
KR 10-2007-0074748 A 07-18-2007 Takashi et al. Korean Patent
Abstracts
KR 10-1056233B1 08-11-2011 Bae et al. Corresponds to
US Publ No.
2013/0075766
A1 listed above
KR 10-1839533 B1 03-19-2018 Park Corresponds to
USP 8,717,259
listed above
WO 2007/111202 A1 10-04-2007 Ochi
WO 2009/056877 A1 05-07-2009 Rankov et al.
OTHER DOCUMENTS
EXAMINER Cite Include name of the author (in CAPITAL LETTERS), title of the article, title of the item (book, magazine, journal, serial,
INITIALS No.! symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.
SIPO Office Action dated December 14, 2016, for corresponding Chinese Patent
Application No. 201310331836.5 (5 pages)
JPO Office Action dated December 20, 20186, for corresponding Japanese Patent
Application No. 2013-026588 (8 pages)
EXAMINER DATE
SIGNATURE CONSIDERED
EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. 'Applicant’s unique citation designation number (optional). 2See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. °Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ®Applicant is to place a check
mark here if English Language Translation is attached.
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(use as many sheets as necessary)

Attorney Docket Number

224006

Application Number

To Be Determined

Filing Date

June 29, 2022

Inventor(s)

Se-Ho Kim, et al.

Group Art Unit

To Be Determined

Examiner Name

To Be Determined

OTHER DOCUMENTS

EXAMINER Cite
INITIALS No.'

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

Korean Patent Abstract, Publication No. 10-2000-0038925 A, dated 05-07-2000 for
corresponding Korean Patent 10-0439944 listed above (2 pages)

European Search Report dated October 28, 2015, for corresponding European Patent
Application No. 13179090.9 (9 pages)

European Search Report dated November 12, 2015, for corresponding European Patent
Application No. 13179091.7 (10 pages)

EPO Office Action dated December 5, 2017, for corresponding European Patent
Application No. 13179090.9 (4 pages)

118047113.1
06/29/22 2:22PM

EXAMINER
SIGNATURE

DATE
CONSIDERED

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. 'Applicant’s unique citation designation number (optional). 2See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. °Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ®Applicant is to place a check
mark here if English Language Translation is attached.
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PTO/AIA/14 (01-22)
Approved for use through 05/31/2024. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 224006/411598-006415

Application Number

Title of Invention | ORGANIC LIGHT EMITTING DIODE DISPLAY

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the

bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System {EFS) or the

document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to

37 CFR 5.2 (Paper filers conly. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove

Inventor |1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| [ [se-+o | Kim e

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

City |lfongin-si || Country of Residence | kR |
Mailing Address of Inventor:

Address 1 , Samsung-ro, Giheung-gu

Address 2

City ‘ Yongin-si, Gyeonggi-do State/Province | ‘

Postal Code | 17113 Countryi | kR

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| [] fin-woo | Park | [

Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City |longin-si J|Country of Residence | KR |
Mailing Address of Inventor:

Address 1 , Samsung-ro, Giheung-gu

Address 2

City Y ongin-si, Gyeonggi-do State/Province | ‘

Postal Code | 17113 Countryi | |KR

Inventor 3

Remove

Legal Name
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PTO/AIA/4 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032

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

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

Attorney Docket Number | 224006/411598-006415

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ORGANIC LIGHT EMITTING DIODE DISPLAY

Prefix| Given Name Middle Name Family Name Suffix

| El Won-Se | Lee ‘ El
Residence Information (Select One) US Residency (@ Non US Residency Active US Military Service

City |[Yongin-si || Country of Residence | KR |

Mailing Address of Inventor:

Address 1 , Samsung-ro, Giheung-gu

Address 2

City Yongin-si, Gyeonggi-do State/Province | ‘
Postal Code | 7113 Countryi | kr

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Add

Correspondence Information:

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

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

Customer Number 3363

Email Address pto@lewisroca.com | Add Email | |Remove Email

Application Information:

Title of the Invention [DRGANIC LIGHT EMITTING DIODE DISPLAY

Attorney Docket Number| 224006/411598-006415 Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter tility v
Total Number of Drawing Sheets (if any) 11 Suggested Figure for Publication (if any)

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 “Fereign 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 7

filed application
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Approved for use through 05/31/2024. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

224006/411598-006415

Application Number

Title of Invention | ORGANIC LIGHT EMITTING DIODE DISPLAY

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

] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the

subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing

this information in the Application Data Sheet does not constitute a power of attorney in the application {(see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer

Number will be used for the Representative Information during processing.

Please Select One:

e Customer Number

US Patent Practitioner O Limited Recognition (37 CFR 11.9)

Customer Number

3363

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | PPending -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

[Continuation of

~] 17234670 2021-04-19

Prior Application Status | Patented -
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
|1 7234670 Fontinuation of +| [16r084045 |2020—08—03 |1 0985234 |2021-04-20
Prior Application Status | Patented -
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
|1 6/984045 )Continuation of -] here50372 |2019-10-21 |1 0734470 |2020—08-04
Prior Application Status | Patented -
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
|16I659372 )Continuation of E |16/261450 |2019-01-29 |10483342 |2019-11-19
EFS Web 2.2.13
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Approved for use through 05/31/2024. OMB 0651-0032

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

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

. Attorney Docket Number | 224006/411598-006415
Application Data Sheet 37 CFR 1.76 —
Application Number
Title of Invention ORGANIC LIGHT EMITTING DIODE DISPLAY
Prior Application Status | |Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
|1 6/261450 )Continuation of <] 15900715 |2018—02—20 |1 0204976 |2019-02-12
Prior Application Status | |Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
|1 5/900715 )Continuation of -] 15603300 |2017-05-23 |9899464 |2018—02—20
Prior Application Status | |Patented - Remove
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15/603309 Continuation of - 157238449 016-08-16 9660012 P017-05-23
Prior Application Status | Patented - Remove
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15/238449 Continuation of - 137952508 2013-07-26 9450040 2016-09-20
Additional Domestic Benefit/National Stage Data may be generated within this form
. Add
by selecting the Add button.

Foreign Priority Information:

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

Remove
Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)
[10-2012-0084976 KR po12-08-02 HVG3KFkuc5
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | 224006/411598-006415

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ORGANIC LIGHT EMITTING DIODE DISPLAY

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

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

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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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 | 224006/411598-006415

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ORGANIC LIGHT EMITTING DIODE DISPLAY

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless bhox A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Cffice of the People’s Republic of
China (SIPQ), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a hilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A ahove.

B. Applicant DOES NOT authecrize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Attorney Docket Number | 224006/411598-006415

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ORGANIC LIGHT EMITTING DIODE DISPLAY

Applicant Information:

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

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
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 Legal Representative under 35U.8.C. 117 Joint Inventor

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

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

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | baymsiNG DISPLAY CO., LTD.

Mailing Address Information For Applicant:

Address 1 , Samsung-ro, Giheung-gu

Address 2

City ongin-si, Gyeonggi-do State/Province

Country ‘ KR Postal Code 17113
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ORGANIC LIGHT EMITTING DIODE DISPLAY

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
publicaticn as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

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

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

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

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of atterney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Kyle W. Kellar/ Date (YYYY-MM-DD)| [2022-06-29
First Name | Kyle W. Last Name | Kellar Registration Number | [71165
Additional Signature may be generated within this form by selecting the Add button. Add
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PTO/AIA/4 (01-22)

Approved for use through 05/31/2024. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number

224006/411598-006415

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | ORGANIC LIGHT EMITTING DIODE DISPLAY

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2} furnishing of the information selicited 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 abandenment 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 Informaticn Act (5 U.5.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

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

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

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

6.  Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5A regulations governing inspection of
records for this purpose, and any other relevant (i.e.,, GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this systemn of records may be disclosed, as a routine usg, 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.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 abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9.  Arecord 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 viclation or potential viclation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

ORGANIC LIGHT EMITTING DIODE DISPLAY

First Named Inventor/Applicant Name: Se-Ho Kim
Filer: Kyle W. Kellar/Marti Carrillo
Attorney Docket Number: 224007/411598-06416

Filed as Large Entity

Filing Fees for Track| Prioritized Examination - Nonprovisional Application under 35 USC 111(a)

Description Fee Code Quantity Amount SUB-ST;::)I in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 320 320
UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
REQUEST FOR PRIORITIZED EXAMINATION 1817 1 4200 4200
Pages:
Claims:
CLAIMS IN EXCESS OF 20 1202 10 100 1000
Miscellaneous-Filing:
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Description Fee Code Quantity Amount Sul:’-s'l'g(tsa)l in
PROCESSING FEE, EXCEPT PROV. APPLS. 1830 1 140 140
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 7160
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Electronic Acknowledgement Receipt

EFS ID: 46080320
Application Number: 17853551
International Application Number:
Confirmation Number: 6655

Title of Invention:

ORGANIC LIGHT EMITTING DIODE DISPLAY

First Named Inventor/Applicant Name:

Se-Ho Kim

Customer Number:

23363

Filer:

Kyle W. Kellar/Marti Carrillo

Filer Authorized By:

Kyle W. Kellar

Attorney Docket Number:

224007/411598-06416

Receipt Date: 29-JUN-2022
Filing Date:
Time Stamp: 17:58:58

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
686457
1 Drawings-only bIaFk and white line 224007 _Drawings.pdf no 1
drawings
€586512304af20e8438696a77db3592d5(]
Warnings:
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Information:
98150
2 QOath or Declaration filed 224007_Declaration.pdf no 3
e0cc6d849fbelc4b5de8813fc3657ec67¢10)|
3c97
Warnings:
Information:
1041611
3 Power of Attorney 224007_POA_Transmittal.pdf no 2
36¢78c6daeel0aScab8fe35c442dae5as592d]
d556
Warnings:
Information:
114354
4 Track One Request 224007_TrackOne.pdf no 2
d9ec2705807ee1181a155087eb5d87ab3fal
Warnings:
Information:
105526
5 Transmittal Letter 224007_CON_IDS.pdf no 2
9e0ffcadee7007921f2d43e3b76ef22ef4a54]
Warnings:
Information:
202339
6 224007_Application.pdf yes 45
d1aecfc7b529b8289e07f68db3057d9448a
e536e
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 38
Claims 39 44
Abstract 45 45
Warnings:
Information:
167902
7 Transmittal of New Application 224007_NewAppTransmittal T no 3
rack1.pdf
7b59d3185ab142f87085aafb5748acd360d
7b6a
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Warnings:

Information:
124834
3 Information D;sclos%%aosgatement (IDS) 224006_PTOSBO8.pdf no 6
orm ( ) 4aa6533131572c¢16d8f7bf716f9636ec38d3|
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
2226694
9 Application Data Sheet 224006_ADS.pdf no 10
3b6575d053670206a7a96afff3237b0236be|
8085
Warnings:
Information:
50843
10 Fee Worksheet (SB06) fee-info.pdf no 2
b38b11db6e45cbccc975f6eccaad9a482b9)
2c9a0
Warnings:
Information:
Total Files Size (in bytes)i 4818710

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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INVENTOR'S DECLARATION AND ASSIGNMENT PATENT
FOR PATENT APPLICATION

Title of Invention: ORGANIC LIGHT EMITTING DIODE DISPLAY

Docket No.: 70756/581437

INVENTOR'S DECLARATION
As a below named inventor, | hereby declare that:
This declaration is directed to:
X ___ The attached application; or
United States Application or PCT International Application Number filed on .
The above-identified application was made or authorized to be made by me.

I believe that I am the original inventor or an original joint inventor of a claimed invention in the
above-identified application.

I have reviewed and understand the contents of the above-identified application, including the
claims.

I acknowledge the duty to disclose information which is material to patentability as defined in
37C.F.R. § 1.56, including for continuation-in-part applications, material information which

became available between the filing date of the prior application and the national or PCT
international filing date of the continuation-in-part application.

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

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby
acknowledged, the undersigned,

(1) Se-Ho Kim, Jin-Woo Park. and Won-Se Lee

HEREBY SELL(S), ASSIGN(S) AND TRANSFER(S) TO

(2) Samsung Display Co,, Ltd,

having a place of business at

3 9 S -Ro. Giheung-gu. Yongin-City. Gveonggi-do. 446-711 Republic of Kore

" (hereinafter called "ASSIGNEE") .the entire right, title and interest in and to any and all
improvements which are disclosed in the application for United States Letiers Patent entitled

lof3
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INVENTOR'S DECLARATION AND ASSIGNMENT
FOR PATENT APPLICATION

Docket No. 70756/S1437

(4) ORGANIC LIGHT EMITTING DIQDE DISPLAY
which application executed on even date

herewith or was
July 12, 2013 . 129001, Glendala, CA $1209-Q001) is hereby

@) e'xecuted on (Sa): authorized to ingert in (b) the specified data,
(b) filed on (Sb): ,  when known,

Application No.:

including any and all United States Patents which may be granted on said application, and any
and all extensions, divisions, reissues, substitutes, renewals or continuations of said application
and patents, and the right to all benefits under all international conventions for the protection of
industrial property and applications for said improvements.

It is hereby authorized and requested that the Commissioner of Patents issue any and all of said
Letters Patent, when granted, to said ASSIGNEE, its assigns or its successors in interest or its

designee.

Upon said consideration, it is further agreed that, when roquested, without charge to but at the
expense of said ASSIGNEE, the undersigned will execute all divisional, continuing, substitute,
renewal, and reissue patent applications; execute all rightful other papers; and generally do
everything possible which said ASSIGNEE shall consider desirable for aiding in securing and
maintaining patent protection as provided herein.

Se-Ho Kim July 12,2013

Legal Name of Inventor Date

g? - Ho K[rﬂ

Signature

lin-Woo Park July 12, 2013

Legal Name of Inventor Date

Jm 'Lljog ﬂlt’!(

Signature

20f3
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INVENTOR'S DECLARATION AND ASSIGNMENT
FOR PATENT APPLICATION

Docket No. 70756/51437

Waon-S¢ Lee July 12, 2013
Legal Name of Inventor Date

Won-Se Lee
Signature

WITNESSES:

E
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