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APPLICATION NO. ISSUE DATE 

17/853,551 02/07/2023 

23363 7590 01/18/2023 

Lewis Roca Rothgerber Christie LLP 
POBOX29001 
Glendale, CA 91209-9001 

PATENT NO. 

11574990 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

224007 /411598-06416 

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) 

CONFIRMATION NO. 

6655 

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571 )-272-7702. Questions relating to issue and publication fee payments should 
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE), 
Stakeholder Support Division (SSD) at (571)-272-4200. 

INVENTOR(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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APPLICATION NO. FILING DATE 

17/853,551 06/29/2022 
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Se-Ho Kim 

UNITED STATES DEPARTMENT OF COMMERCE 
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Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
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www.uspto.gov 

ATTORNEY DOCKET NO. 
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CONFIRMATION NO. 
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ART UNIT PAPER NUMBER 
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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 
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Corrected 
Notice of Allowability 

Application No. 
17/853,551 
Examiner 
LEX H MALSAWMA 

Applicant(s) 
Kim et al. 
Art Unit 
2892 I AIA (FITF) Status 

No 

-- The MAILING DA TE 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. 

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

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

Certified copies: 

a) ~All b) 0 Some* c) D None of the: 

1. ~ Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

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

D 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). 

6.0 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. D Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 12/27/2022. 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ 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 17/853,551 - GAU: 2892 

Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 17853551 

Filing Date )022-06-29 

INFORMATION DISCLOSURE First Named Inventor l~e-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 12892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number 1224007 /411598-06416 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

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

NON-PATENT LITERATURE DOCUMENTS IRemovel 

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

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

,_ 

EFSWeb 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.H.M./ 
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Receipt date: 12/27/2022 17/853,551 - GAU: 2892 

Application Number 17853551 

Filing Date 2022-06-29 

INFORMATION DISCLOSURE First Named Inventor I Se-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 2892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number 224007 /411598-06416 

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

2 WS 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 I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 /LEX H MALSAWMA/ I Date Considered 11 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 i1 
English language translation is attached. 

EFSWeb 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.H.M./ 
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Receipt date: 12/27/2022 17/853,551 - GAU: 2892 

Application Number 17853551 

Filing Date 2022-06-29 
INFORMATION DISCLOSURE First Named Inventor I Se-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 2892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number 224007 /411598-06416 

CERTIFICATION STATEMENT 

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

OR 

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

[g] 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 ~3693 

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. 

EFSWeb 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.H.M./ 
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Receipt date: 12/27/2022 17/853,551 - GAU: 2892 

Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

EFSWeb 2.1.18 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /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 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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

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

23363 7590 10/04/2022 

Lewis Roca Rothgerber Christie LLP 
PO BOX29001 
Glendale, CA 91209-9001 

APPLICATION NO. FILING DATE 

17/853,551 06/29/2022 

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 assignmenl or formal drawing, must 
have its own cerlificate of mailing or transmission. 

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

Si Vuong (Typed or printed name) 

/Si Vuong/ (Signature) 

December 28, 2022 (E-filed) (Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

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 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

MALSA WMA, LALRINFAMKIM HMAR 2892 

1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AIA/122 or PTO/SB/122) allached. 

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

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

257-040000 

2. For printing on the patent front page, list 
( 1) The names of up lo 3 registered patent altorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1200 01/04/2023 

1 Lewis Roca Rothgerber 
Christie LLP 

2 ______________ _ 

3 ______________ _ 

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

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

(A) NAME OF ASSIGNEE 

Samsung Display Co., Ltd. 

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

Yongin-si, Republic of Korea 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual IZl Corporation or other private group entity O Government 

4a. Fees submitted: iZIIssue Fee □Publication Fee (if required) □Advance Order - # of Copies ____ 0~-----
4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

IZl Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

IZl 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) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounled fee slalus. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

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

Authorized Signature ____ IJ_u_n_-Y_o_u_n_g_E_. _J_e_o_n_l _______ _ 

Typed or printed name ____ J_u_n_-Y_o_u_n~g~E_._J_e_o_n ________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date December 28, 2022 

Registration No. ___ 4_3~,6_9_3 _________ _ 

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

Page 8 BOE v. Samsung IPR2025-01478 
Ex-1002



1 _ r:1.im·· UNITED STATES : >~ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 
PO Bo:< 1450 

Alexand,ia, VA 223, 3 - 1450 
VV'vV""./'/.USpto,go\/ 

ELECTRONIC PAYMENT RECEIPT 

APPLICATION # 
17/8531551 

Title of Invention 

RECEIPT DATE/ TIME 
i 2/28/2022 09:21 :02 PM ET 

ATTORNEY DOCKET# 
224007/411598-06416 

ORGAN!C UGHT Etv1!TT!NG D!ODE □ !SPLAY WffH CURVED CHANNEL REGION 

Application Information 

APPLICATION TYPE Utility - Nonpmvisional Application 
unde, 35 USC 11 ·, (a) 

CONFIRMATION# 6655 

PATENT CENTER# 5·; :363630 

CORRESPONDENCE -
ADDRESS 

Payment Information 

PAYMENT METHOD 
CARD/ 4792 

FEE CODE DESCRIPTION 

PAYMENT TRANSACTION ID 
E2022BRL22000212 

ITEM PRICE($) 

UTILITY ISSUE FEE 

PATENT# -

FILED BY Si Vuonq 

AUTHORIZED BY ,iun-YounQ ,ieon 

FILING DATE Ofi/W/2022 

FIRST NAMED Se-Ho Ki:T1 
INVENTOR 

PAYMENTAUTHOR~EDBY 
Si Vuong 

QUANTITY ITEM TOT AL($) 

1200.00 

TOTAL AMOUNT: $1,200,00 

This .Adqmwlednermmt Receipt evidences :eceipt on the noted date by the USPTO of the indicated documents, characterized 

by the applirnnt, and including page counts, where appiicabie. It serves as evidence of rnce:pt sini:lar to a Post CHrd, as 
described in MPEP 50:3. 

If a new Hpplica!ion is be:ng filed and !he application includes !he necessary components for fiiing date (see 37 Cf-:R 1 .53(bHd) 
and [\/1PEP 506), a Filing Receipt (37 CFR 154) wili be issued in due course and the Cate sllm,vn on tl1is Acknowledqement 

Receipt vvill establish tr1e filing date of the application 

National Stage of an lntemational Appl!cation under 35 U.S,C, 371 

If a time!y submission to enter tl1e national stane of an international application is compliant 'J',.ritl: the conciitions of ;35 LLS.C. 
371 and otrier applicable requiremen!s a Form PCT/DO/EO/903 ,ndirnt:ng acceptance ol !he application as a national stage 
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Page 2 of 2 

submission under 35 LLS.C. 371 will be issued in addition to the Fi!ing Receipt, in due course. 

New international Applicatkm fi!ed with the USPTO as a Receiving omce 

If a new internationa! appiication is being filed anci the intemationai application includes the necessary components for an 
intema!ional rn,ng date (see PCT Ar!icle i 1 and MPEP 1810), a f\lotification of the International Appl,cation ~-Jurnber and of the 
International Filing Date (F·mm PCT/,-1O/105) will be issued in clue course, subject to prescriptions c:oncernin~J national security, 
and the date shown on this Acknmvleclgement Receipt vvill establish the intemationai filing date of tl:e application. 
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1 _ r:1.im·· UNITED STATES : >~ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 
PO Bo:< 1450 

Alexand,ia. VA 223, 3 - 1450 
VV'vV""./'/.USpto,go\/ 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION # 
17/853,551 

Title of Invention 

RECEIPT DATE/ TIME 
12/28/2022 09:21 :02 PM ET 

ATTORNEY DOCKET# 
224007 / 411598-06416 

ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION 

Application Information 

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

PATENT# -

CONFIRMATION# 6655 

PATENT CENTER# 61363630 

CUSTOMER# 23363 

CORRESPONDENCE -
ADDRESS 

Documents 

DOCUMENT 

224007 !ssueFeeTransrniHaL 
pdf 

Digest 

DOCUMENT 

224007 _!ssueFeeTransmittaLpd 
f 

FILED BY Si Vuong 

FILING DATE 06/29/2022 

FIRST NAMED Se-Ho Kim 
INVENTOR 

AUTHORIZED BY Jun-Young Jeon 

TOTAL DOCUMENTS: 1 

PAGES DESCRIPTION SIZE {KB) 

Issue Fee Payment (PT0~85B) 236 KB 

7892BBB83E9B6CAB02582A4614ASE2BADFOFC9F6785367060 
FFAC8029881CEB5772FF438B6884E3764CSC7E1479E0807C4 
A6995E22F8D81B4482581C234BA742 

This Acknowledgement H,::eeip! evioences rnce,pt on the noted dat;:i by the USPTO of H1<:, :lldica.ted documents, characterized 
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by the applicant, and including page counts. where app!icab!e. It serves as evidence of receipt similar to a Post Card. as 
described in MF'EP 503. 

If a new Hpplica!ion is be,ng filed and !he application inc!udes !he necessary components for fi!ing date (see 37 CH~ 1 .53(b)··(d) 

and MPU-' 506), a Hlk1g F."(eceipt (37 CFR 1 .54) wili b::i issued in due cours::i and the oa.te shown on this Acknowledgement 

Receipt will establish the filing date of the application 

N;afa.ma! Stage of an !ntematim,a! Appl!cafam under 35 U.S,C. 371 

If a time\' submission !o enter the national stage of an international appllca.t,on is compliant wl!I, the conditions of 35 U .S.C. 
371 and ot11er applicable requirwnents a Form PCT/DO/E0/903 indicating acceptance of the application as a national stane 

subm,ss,on under 35 US.C. 371 will be issued in Hddition !o the F::ing Receipt, in due course. 

Nmr;,, International AppUcaUon fi!ed wm1 the USPTO as a Receiving Off!ce 

I! a new international app!ication is being filed and the internationa! application includes U-1e necessary components for an 

intemational ming date (see PCT .Article 1 i and MPEP 1810)- a ~JoWication of !he lnterncrtional ApplicHtion Number and of !he 
International Fili no Date (Form PCT/R0/"105) will be issuec in due course, subject to presuiptions concerning national security, 

and the date shown on this .Aclqmwledoernent Receipt 1Nill establish the internationa! filing date of the application. 
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Doc code: IDS PTO/SB/OBa (02-18) 
Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 17853551 

Filing Date 2022-06-29 

INFORMATION DISCLOSURE First Named Inventor lt>e-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 12892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number I 224007/411598-06416 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

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

NON-PATENT LITERATURE DOCUMENTS IRemovel 

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

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

EFSWeb2.1.18 
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Application Number 17853551 

Filing Date 2022-06-29 

INFORMATION DISCLOSURE First Named Inventor I Se-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 2892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number 224007 /411598-06416 

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

2 US Ex Parle 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 I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 

*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 i 
English language translation is attached. 

EFSWeb2.1.18 
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Application Number 17853551 

Filing Date 2022-06-29 
INFORMATION DISCLOSURE First Named Inventor I Se-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 2892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number 224007 /411598-06416 

CERTIFICATION STATEMENT 

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

OR 

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

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

See attached certification statement. 

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 143693 

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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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

EFSWeb2.1.18 
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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 

23363 7590 12/14/2022 

Lewis Roca Rothgerber Christie LLP 
PO BOX29001 
Glendale, CA 91209-9001 

APPLICATION NO. FILING DATE 

17/234,670 04/19/2021 

FIRST NAMED INVENTOR 

Se-Ho Kim 

EXAMINER 

MALSAWMA, LALRINFAMKIM HMAR 

ART UNIT 

2892 

DATEMAILED: 12/14/2022 

PAPER NUMBER 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

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 PREY. 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 Bis 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. 
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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 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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

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

23363 7590 12/14/2022 

Lewis Roca Rothgerber Christie LLP 
PO BOX29001 
Glendale, CA 91209-9001 

APPLICATION NO. FILING DATE 

17/234,670 04/19/2021 

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. 

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

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Se-Ho Kim 203633/411598-05569 9789 

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

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

MALSA WMA, LALRINFAMKIM HMAR 2892 

1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AIA/122 or PTO/SB/122) attached. 

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

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

257-040000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1200 03/14/2023 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document 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) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 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) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

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

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

17/234,670 04/19/2021 

23363 7590 12/14/2022 

Lewis Roca Rothgerber Christie LLP 
PO BOX29001 
Glendale, CA 91209-9001 

FIRST NAMED INVENTOR 

Se-Ho Kim 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

203633/411598-05569 9789 

EXAMINER 

MALSAWMA, LALRINFAMKIM HMAR 

ART UNIT 

2892 

DATEMAILED: 12/14/2022 

PAPER NUMBER 

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 l(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. 
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0MB 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 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB 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 0MB 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 0MB control number. 

Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

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

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

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

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

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

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

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

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

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

Application No. 
17/234,670 
Examiner 
LEX H MALSAWMA 

Applicant(s) 
Kim et al. 
Art Unit 
2892 I AIA (FITF) Status 

No 

-- The MAILING DA TE 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. 

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

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

Certified copies: 

a) ~All b) 0 Some* c) D None of the: 

1. ~ Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

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

D 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). 

6.0 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. D Notice of References Cited (PTO-892) 5. D 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. D Examiner's Comment Regarding Requirement for Deposit 7. □ 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 20221202 
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Application/Control Number: 17 /234,670 
Art Unit: 2892 

Remarks 

Page 2 

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. l 12(b) is 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 

Page 3 

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. Visithttps://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 MALSA WMA/ 
Primary Examiner, Art Unit 2892 
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Lewis Roca Rothgerber Christie LLP 
PO BOX29001 
Glendale, CA 91209-9001 

FIRST NAMED INVENTOR 

Se-Ho Kim 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

224005/411598-06414 

CONFIRMATION NO. 

1932 

EXAMINER 

MALSAWMA, LALRINFAMKIM HMAR 

ART UNIT PAPER NUMBER 

2892 

NOTIFICATION DATE 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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Office Action Summary 

Application No. 
17/853,368 

Examiner 

LEX H MALSAWMA 

Applicant(s) 
Kim et al. 

Art Unit 

2892 

AIA (FITF) Status 

No 

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on 12/05/2022. 
□ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)D This action is FINAL. 2b) □ This action is non-final. 
3)□ 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)0 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) 0 Claim(s) 1-22 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) 0 Claim(s) 1,3-4,6,8,10-12 and 14-22 is/are allowed. 

7) □ Claim(s) __ is/are rejected. 

8) 0 Claim(s) 2,5,7,9 and 13 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 )0 The drawing(s) filed on 06/29/2022 is/are: a)0 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)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)0 All b)D Some** c)□ None of the: 

1.0 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)). 

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

Attachment{s) 

1) D Notice of References Cited (PTO-892) 

2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) D Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) D Other: __ . 

Part of Paper No./Mail Date 20221214 
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DETAILED ACTION 

Notice of Pre-AJA or AJA Status 

Page 2 

1. The present application is being examined under the pre-AIA 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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5. (Original) The organic light emitting diode display according to claim 4, further 

compnsmg: 

Page 3 

a seventh thin film transistor implemented in a seventh portion of the semiconductor 

layer and electrically coupled to the one of the fJIHFality 0f 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!! 

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 fJIHFality 0f first voltage lines. 

13. (Original) The organic light emitting diode display according to claim 5, wherein the 

!! 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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Page 4 

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. 

c) "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 Tl 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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FIG. 8 

181 163 
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Conclusion 

Page 6 

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/appl y/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 MALSA WMA/ 
Primary Examiner, Art Unit 2892 
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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 
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Filing Fees for Utility under 35 USC 111 (a) 
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Basic Filing: 
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Electronic Acknowledgement Receipt 

EFSID: 47280935 

Application Number: 17853551 

International Application Number: 

Confirmation Number: 6655 
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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. 
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Search Documents 
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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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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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Corrected 
Notice of Allowability 

Application No. 
17/853,551 
Examiner 
LEX H MALSAWMA 

Applicant(s) 
Kim et al. 
Art Unit 
2892 I AIA (FITF) Status 

No 

-- The MAILING DA TE 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 12/02/2022. 

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

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

Certified copies: 

a) ~All b) 0 Some* c) D None of the: 

1. ~ Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

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

D 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). 

6.0 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. D Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 12/2/2022. 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

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

/LEX H MALSAWMA/ 
Primary Examiner, Art Unit 2892 
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Application Number 17853551 

Filing Date 2022-06-29 
INFORMATION DISCLOSURE First Named Inventor I Se-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 2892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number 224007 /411598-06416 

CERTIFICATION STATEMENT 

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

OR 

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

[g] 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 ~3693 
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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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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. 
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1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public 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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INFORMATION DISCLOSURE First Named Inventor I Se-Ho Kim 
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( Not for submission under 37 CFR 1.99) 

Examiner Name I MALSAWMA, LALRINFAMKIM HMAR 
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Application Number 17853551 

Filing Date 2022-06-29 
INFORMATION DISCLOSURE First Named Inventor I Se-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 2892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I MALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number 224007 /411598-06416 

CERTIFICATION STATEMENT 

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

OR 

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

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

See attached certification statement. 

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 143693 

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. 

EFSWeb2.1.18 

Page 45 BOE v. Samsung IPR2025-01478 
Ex-1002



Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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USO($) 

Miscellaneous: 

SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260 

Total in USO($) 260 

Page 48 BOE v. Samsung IPR2025-01478 
Ex-1002



Electronic Acknowledgement Receipt 

EFSID: 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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Document 
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File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 
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1 
Information Disclosure Statement (IDS) 

224007 _IDS.pdf no 4 
Form (SB08) 

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 

2 
Other reference-Patent/ Application/ 

11-10-22_0A_203633.pdf no 7 
Search Documents 
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102f 

Warnings: 
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38465 
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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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 

APPLICATION NO. FILING DATE 

17/853,551 06/29/2022 

23363 7590 11/14/2022 

Lewis Roca Rothgerber Christie LLP 
PO BOX29001 
Glendale, CA 91209-9001 

FIRST NAMED INVENTOR 

Se-Ho Kim 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

224007 /411598-06416 

CONFIRMATION NO. 

6655 

EXAMINER 

MALSAWMA, LALRINFAMKIM HMAR 

ART UNIT PAPER NUMBER 

2892 

NOTIFICATION DATE 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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Response to Rule 312 Communication 

Application No. 

17/853,551 

Examiner 

LEX H MALSAWMA 

Applicant(s) 

Kim et al. 

Art Unit AIA (FITF) Status 

2892 No 

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

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

a) ~ entered. 

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

c) D 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) D disapproved. See explanation below. 

e) D entered in part. See explanation below. 

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

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

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

D 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 Part of Paper No. 20221107 
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Receipt date: 11/03/2022 17/853,551 - GAU: 2892 

OK TO ENTER: /L.H.M./ 

PATENT 
Date of Notice 
of Allowance : October 4, 2022 
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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, 

-2-
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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 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. 

-4-
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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 claim 1, 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. 

-5-
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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 impurities. 

22. (Previously Presented) The organic light emitting diode display 

according to claim 11, wherein portions of the semiconductor layer are doped with P­

type impurities. 

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. 

-6-
119142682.2 

Page 66 BOE v. Samsung IPR2025-01478 
Ex-1002



Appln No. 17/853,551 
Arndt date November 3, 2022 

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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Appln No. 17/853,551 
Arndt date November 3, 2022 

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. 

KWK/mac 

119142682.2 

Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

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

224007 31 2 J.\rnendment-·---· ·---· 

RE[Vtpdf 

Page 2 of 2 

6E2216954780531842DF9E001C70FA728CDA728758C7CA629 
78026CFA4A2EA420O7339555F5O88A756BCAC8CBE051117A5 
007B8CEFD39036717A7EDBACAE54CE 

4iC7EE6891998EA4A6DA6F9i75O26O7AA55A9E9O542AE427B 
A9DC32C9O48A7A3BD68CED246BCAA1F371D5D71061916898 
89EA8809DBAA7O762072C7A1A9E3B2A 

BFFD3B3FBE8A43ED0DD8BEC88i9FC2ED6AA2F5CCC5O5B1F 
6A0605A0BED7742EA64C1846AC3FBAF6FEBAE5697BD51A9F 
F7A7FB0C2E12CC91FB97AB89AF7BBA01D 

F5BEE96O94A0F37CC670C060F360AEC6617304777451677CF 
D07F54ADC08A9D6BESDA5367FFA0C267E43CE328O325100F2 
8DC2D735541F42EA0D70DC9FFCC13O 

This Acknovvledgement Receipt eviciences receipt on t:1e noted Cate by t:1e USPTO of tl1e indicated cocuments, charactetizec 

by the applicant, and including page counts. where app!icab!e. It serves as evidence of receipt similar to a Post Card. as 

described in MF'EP 503. 

If a new application is beino filed and the application includes the necessary components for fi!ing date (see 37 CFR 1.53(b)-(d) 

and MPU-' 506), a Hlk1g F."(eceipt (37 CFH 1 .54) wili b::i issued in due cours::i and the ca.te shown on this Acknowledqement 

Receipt will estabiish the filing date of the application 

Nafa:ma! Stage of an !ntemationa! A.ppHcation under 35 LLS,C:, 371 

If a time\' submission !o enter the nationai stage of an international applica.!,on is compliant wi!I, the conditions of 35 U .S.C. 

37'1 and other applicable requiretnents a Forni PCT/DO/E0/903 indicatino acceptance of the application as a national stage 

subm,ss,on under 35 US.C. 371 will be issued in Hddition !o the F::ing Receipt, in due course. 

New International AppUcaUon fi!ed wm1 the USPTO as a Receiving Off!ce 

If a new intemationai app!ication is being fileci anc tl1e internationa! application includes tile necessa.ty components for an 

intemational ming date (see PCT .Article 1 i and MPEP i 810)- a ~JoWication of !he lnterncrtional ApplicHtion Number and of !he 

International r::iling Da!,,, (Form F-CTiHOn 05) will b,,, ,ssu::iC in due cours,,,, subject to pr,,,sc,·i0tions concerning national secur,ty, 

and the date shown on this .Aclqmwledoernent Receipt 1Nill establish the internationa! filing date of the application. 
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Doc code: IDS PTO/SB/OBa (02-18) 
Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 17853551 

Filing Date 2022-06-29 

INFORMATION DISCLOSURE First Named Inventor lt>e-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 12892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I ALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number I 224007/411598-06416 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

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

NON-PATENT LITERATURE DOCUMENTS IRemovel 

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

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 
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Application Number 17853551 

Filing Date 2022-06-29 

INFORMATION DISCLOSURE First Named Inventor I Se-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 2892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I ALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number 224007 /411598-06416 

1 US Notice of Allowance dated October 21, 2022, issued in US Patent Application No. 17/871618 (7 pages) 

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

Examiner Signature 11 I Date Considered 11 
*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 i 
English language translation is attached. 
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Application Number 17853551 

Filing Date 2022-06-29 
INFORMATION DISCLOSURE First Named Inventor I Se-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 2892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I ALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number 224007 /411598-06416 

CERTIFICATION STATEMENT 

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

OR 

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

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

See attached certification statement. 

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) 2022-10-31 

Name/Print Jun-Young E. Jeon Registration Number 143693 

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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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

USO($) 

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 
Sub-Total in 

USO($) 

Miscellaneous: 

SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260 

Total in USO($) 260 
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Electronic Acknowledgement Receipt 

EFSID: 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-OCT-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 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1041941 

1 
Information Disclosure Statement (IDS) 

224007 _IDS.pdf no 4 
Form (SB08) 

a5382308f4613afd7fb002bb2ee913acc61 b 
2ba9 

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 

2 
Other reference-Patent/ Application/ 

10-21-22_NOA_224721.pdf no 7 
Search Documents 

1 fb9c1 fd 07 e4d 0 13 683f914 3 bS 134 bab2ea 
9192 

Warnings: 

Information: 

38465 

3 Fee Worksheet (SB06) fee-info.pdf no 2 
0d46911777a9a 17cc9305ccbd6d1 bf1 970b 

7a5b4 

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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 

APPLICATION NO. FILING DATE 

17/853,551 06/29/2022 

23363 7590 10/26/2022 

Lewis Roca Rothgerber Christie LLP 
PO BOX29001 
Glendale, CA 91209-9001 

FIRST NAMED INVENTOR 

Se-Ho Kim 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

224007 /411598-06416 

CONFIRMATION NO. 

6655 

EXAMINER 

MALSAWMA, LALRINFAMKIM HMAR 

ART UNIT PAPER NUMBER 

2892 

NOTIFICATION DATE 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) 

Page 80 BOE v. Samsung IPR2025-01478 
Ex-1002



Corrected 
Notice of Allowability 

Application No. 
17/853,551 
Examiner 
LEX H MALSAWMA 

Applicant(s) 
Kim et al. 
Art Unit 
2892 I AIA (FITF) Status 

No 

-- The MAILING DA TE 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 10/20/2022. 

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

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

Certified copies: 

a) ~All b) 0 Some* c) D None of the: 

1. ~ Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

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

D 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). 

6.0 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. D Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 10/20/2022. 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

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

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 

/LEX H MALSAWMA/ 
Primary Examiner, Art Unit 2892 

Notice of Allowability Part of Paper No./Mail Date 20221024 
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Receipt date: 10/20/2022 17/853,551 - GAU: 2892 

Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 17853551 

Filing Date )022-06-29 

INFORMATION DISCLOSURE First Named Inventor l~e-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 12892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I ALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number 1224007 /411598-06416 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

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

NON-PATENT LITERATURE DOCUMENTS IRemovel 

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

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

,_ 
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Receipt date: 10/20/2022 17/853,551 - GAU: 2892 

Application Number 17853551 

Filing Date 2022-06-29 

INFORMATION DISCLOSURE First Named Inventor I Se-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 2892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I ALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number 224007 /411598-06416 

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

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

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

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

5 US 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 I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 /LEX H lY.!ALSAWMA/ I Date Considered 11 10/24/2022 

*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). 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 i1 
English language translation is attached. 
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Receipt date: 10/20/2022 17/853,551 - GAU: 2892 

Application Number 17853551 

Filing Date 2022-06-29 

INFORMATION DISCLOSURE First Named Inventor I Se-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 2892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I ALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number 224007 /411598-06416 

CERTIFICATION STATEMENT 

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

OR 

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

[g] 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 ~5574 

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: 10/20/2022 17/853,551 - GAU: 2892 

Privacy Act Statement 

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

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

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

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

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

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

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

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public 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/OBa (02-18) 
Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 17853551 

Filing Date 2022-06-29 

INFORMATION DISCLOSURE First Named Inventor lt>e-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 12892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I ALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number I 224007/411598-06416 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

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

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 

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

NON-PATENT LITERATURE DOCUMENTS IRemovel 

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

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 
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Application Number 17853551 

Filing Date 2022-06-29 

INFORMATION DISCLOSURE First Named Inventor I Se-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 2892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I ALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number 224007 /411598-06416 

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

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

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

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

5 US 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 I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*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 i 
English language translation is attached. 
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Application Number 17853551 

Filing Date 2022-06-29 
INFORMATION DISCLOSURE First Named Inventor I Se-Ho Kim 
STATEMENT BY APPLICANT 

Art Unit 2892 
( Not for submission under 37 CFR 1.99) 

Examiner Name I ALSAWMA, LALRINFAMKIM HMAR 

Attorney Docket Number 224007 /411598-06416 

CERTIFICATION STATEMENT 

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

OR 

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

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

See attached certification statement. 

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 145574 

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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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Page 90 BOE v. Samsung IPR2025-01478 
Ex-1002



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260 

Total in USO($) 260 
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Electronic Acknowledgement Receipt 

EFSID: 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-OCT-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}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1042012 

1 
Information Disclosure Statement (IDS) 

224007 _IDS.pdf no 4 
Form (SB08) 

2c3 b2d7 b826 7 ef78bd cc6f68 71 04 b57 e8f8C 
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 

2 
Other reference-Patent/ Application/ 

9-2-22_ OA_224005.pdf no 6 
Search Documents 

5158daaa213dcb54e8bb407c465b88ef56a 
a7d4b 

Warnings: 

Information: 

436988 

3 
Other reference-Patent/ Application/ 

9-14-22_OA_224006.pdf no 7 
Search Documents 

cb 1f58baff50f28582d9645c34 7cb8bc201 b 
b171 

Warnings: 

Information: 

433080 

4 
Other reference-Patent/ Application/ 

9-16-22_OA_224721.pdf no 7 
Search Documents 

22b60c93b 1 b9b7a5cca3f65efef35b41 c79f 
932c 

Warnings: 

Information: 

645936 

5 
Other reference-Patent/ Application/ 

10-4-22_NOA_224005.pdf no 7 
Search Documents 

70c5c2d7 5 dS e 7b08eea0d 86 7 cf6b53 df2ef9 
9e93 

Warnings: 

Information: 
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640155 

6 
Other reference-Patent/ Application/ 

10-20-22_NOA_224006.pdf no 7 
Search Documents 

cl f3b8d 11d36ffcd8a374655cb 1 d8a229635 
1a76 

Warnings: 

Information: 

38465 

7 Fee Worksheet (5B06) fee-info.pdf no 2 
4e 7d7 448e8e3aef35de1 03f0c221 bdb9357 

6f2d4 

Warnings: 

Information: 

Total Files Size (in bytes) 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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

17/853,551 06/29/2022 

23363 
Lewis Roca Rothgerber Christie LLP 
PO BOX 29001 
Glendale, CA 91209-9001 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Se-Ho Kim 224007/411598-06416 
CONFIRMATION NO. 6655 

PUBLICATION NOTICE 

111111111111111111111111]~!1]!~1!~1! ~l!H! ~II ~I] 111111111111111 IIII IIII 

Title:ORGANIC LIGHT EMITTING DIODE DISPLAY WITH CURVED CHANNEL REGION 

Publication No.US-2022-032861 0-A 1 
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 USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set 
forth 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 

Page 95 BOE v. Samsung IPR2025-01478 
Ex-1002



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 

23363 7590 10/04/2022 

Lewis Roca Rothgerber Christie LLP 
PO BOX29001 
Glendale, CA 91209-9001 

APPLICATION NO. FILING DATE 

17/853,551 06/29/2022 

FIRST NAMED INVENTOR 

Se-Ho Kim 

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

EXAMINER 

MALSAWMA, LALRINFAMKIM HMAR 

ART UNIT 

2892 

DATEMAILED: 10/04/2022 

PAPER NUMBER 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

224007/411598-06416 6655 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. 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 Bis 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. 
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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 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

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

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

23363 7590 10/04/2022 

Lewis Roca Rothgerber Christie LLP 
PO BOX29001 
Glendale, CA 91209-9001 

APPLICATION NO. FILING DATE 

17/853,551 06/29/2022 

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. 

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

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

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 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

MALSA WMA, LALRINFAMKIM HMAR 2892 

1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AIA/122 or PTO/SB/122) attached. 

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

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

257-040000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1200 01/04/2023 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document 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) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 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) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

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

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

17/853,551 06/29/2022 

23363 7590 10/04/2022 

Lewis Roca Rothgerber Christie LLP 
PO BOX29001 
Glendale, CA 91209-9001 

FIRST NAMED INVENTOR 

Se-Ho Kim 

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 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

224007/411598-06416 6655 

EXAMINER 

MALSAWMA, LALRINFAMKIM HMAR 

ART UNIT 

2892 

DATEMAILED: 10/04/2022 

PAPER NUMBER 

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 l(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. 
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0MB 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 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB 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 0MB 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 0MB control number. 

Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

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

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

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

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

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

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

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

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

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

Application No. 
17/853,551 
Examiner 
LEX H MALSAWMA 

Applicant(s) 
Kim et al. 
Art Unit 
2892 I AIA (FITF) Status 

No 

-- The MAILING DA TE 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. 

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

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

Certified copies: 

a) ~All b) 0 Some* c) D None of the: 

1. ~ Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D 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. 

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

D 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). 

6.0 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. D Notice of References Cited (PTO-892) 5. D 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. D Examiner's Comment Regarding Requirement for Deposit 7. □ 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 20220924 
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Application/Control Number: 17 /853,551 
Art Unit: 2892 

Remarks 

Page 2 

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 
Art Unit: 2892 

5. Any inquiry concerning this communication or earlier communications from the 

Page 3 

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. Visithttps://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 MALSA WMA/ 
Primary Examiner, Art Unit 2892 
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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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Appln No. 17/853,551 
Arndt 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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Appln No. 17/853,551 
Arndt 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, 
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Appln No. 17/853,551 
Arndt date September 21, 2022 
Reply to Office action of September 2, 2022 

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

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. 
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Appln No. 17/853,551 
Arndt 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 claim 1, 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 claim 1, wherein gate electrodes of the first and third thin film 

transistors are coupled together. 
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Appln No. 17/853,551 
Arndt date September 21, 2022 
Reply to Office action of September 2, 2022 

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 claim 1, 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 claim 1, 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 claim 1, 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 claim 1, 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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Appln No. 17/853,551 
Arndt date September 21, 2022 
Reply to Office action of September 2, 2022 

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

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

wherein the curved portion of the semiconductor layer has a "W' -shape. 

-9-
118879915.3 

Page 125 BOE v. Samsung IPR2025-01478 
Ex-1002



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

REMARKSmRGUMENTS 

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

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-Ill"). 

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

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. 

KWK/eaj 

118879915.3 

Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

By /Kyle W Kellar/ 
Kyle W. Kellar 
Reg. No. 71,165 
626/795-9900 
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characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc Code: DIST.E.FILE 
Document Description: Electronic Terminal Disclaimer - Filed 

PTO/SB/26 
U.S. Patent and Trademark Office 

Department of Commerce 

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A 
"PRIOR" PATENT 

Application Number 17853551 

Filing Date 29-Jun-2022 

First Named Inventor Se-Ho Kim 

Attorney Docket Number 224007/411598-06416 

Title of Invention 

ORGANIC LIGHT EMITTING DIODE DISPLAY 

l'vl Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding 
iL:::,J Office Action 

IZJ This electronic Terminal Disclaimer is not being used for a Joint Research Agreement. 

Owner Percent Interest 

SAMSUNG DISPLAY CO., LTD. 100% 

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the 
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration 
date of the full statutory term of prior patent number(s) 

10483342 

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so 
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly 
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors 
or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant 
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent 
is presently shortened by any terminal disclaimer," in the event that said prior patent later: 
- expires for failure to pay a maintenance fee; 
- is held unenforceable; 
- is found invalid by a court of competent jurisdiction; 
- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
- has all claims canceled by a reexamination certificate; 
- is reissued; or 
- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request. 
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0 
I certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d) 
required for this terminal disclaimer has already been paid in the above-identified application. 

Applicant claims the following fee status: 

Q Small Entity 

Q Micro Entity 

@ Regular Undiscounted 

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

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ An attorney or agent registered to practice before the Patent and Trademark Office who is of record in 
this application 

Registration Number 71165 

Q A sole inventor 

0 

0 

A joint inventor; I certify that I am authorized to sign this submission on behalf of all of the inventors as evidenced by the 
power of attorney in the application 

A joint inventor; all of whom are signing this request 

Signature 
/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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Electronic Patent Application Fee Transmittal 

Application Number: 17853551 

Filing Date: 29-Jun-2022 

Title of Invention: ORGANIC LIGHT EMITTING DIODE DISPLAY 

First Named Inventor/Applicant Name: Se-Ho Kim 

Filer: Kyle W. Kellar/Elizabeth Jue 

Attorney Docket Number: 224007 /411598-06416 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

STATUTORY OR TERMINAL DISCLAIMER 1814 1 170 170 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 170 
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Doc Code: DISQ.E.FILE 
Document Description: Electronic Terminal Disclaimer -Approved 

Application No.: 17853551 

Filing Date: 29-Jun-2022 

Applicant/Patent under Reexamination: Kim 

Electronic Terminal Disclaimer filed on September 21, 2022 

C8J APPROVED 

This patent is subject to a terminal disclaimer 

0 DISAPPROVED 

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web 

U.S. Patent and Trademark Office 
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Electronic Acknowledgement Receipt 

EFSID: 46664118 

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/Elizabeth Jue 

Filer Authorized By: Kyle W. Kellar 

Attorney Docket Number: 224007 /411598-06416 

Receipt Date: 21-SEP-2022 

Filing Date: 29-JUN-2022 

Time Stamp: 14:55:21 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $170 

RAM confirmation Number E20229KE55183405 

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}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

41293 

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2 
6ca5ba9097c641b83bf6ff494a0150f574d6 

a86a 

Warnings: 

Information: 

38146 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
f2760eb6baf1 ee03f42e 7be50269b686d3ff 

643a 

Warnings: 

Information: 

Total Files Size (in bytes) 79439 

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 Agglications 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
17/853,551 06/29/2022 □To be Mailed 

ENTITY: 0 LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 
Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE N/A N/A N/A 
(37 CFR 1.16(al, (bl, or (ell 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (ii, or (m)) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (pl, or !nii 

TOTAL CLAIMS 
minus 20 = * X $100 = 

(37CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $480 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

09/21/2022 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
::iii: Total * 30 Minus ** 30 =0 X $ 100 = 0 C f37CFR 1.16'ill 

z Independent * 1 Minus *** 3 =0 X $480 = 0 w f37 CFR 1.16fhll 

::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 
I- AMENDMENT PAID FOR z 
w Total * Minus ** = X $0 = 
::iii: (37 CFR 1.16"ill 

C Independent * Minus *** X $0 z (37 CFR 1.16(h)) = = 

w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16(j)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 

** If the "Hiahest Number Previouslv Paid For" IN THIS SPACE is less than 20, enter "20". /KAREN T WASHINGTON/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

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

APPLICATION NO. FILING DATE 

17/853,551 06/29/2022 

23363 7590 09/02/2022 

Lewis Roca Rothgerber Christie LLP 
PO BOX29001 
Glendale, CA 91209-9001 

FIRST NAMED INVENTOR 

Se-Ho Kim 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

224007 /411598-06416 

CONFIRMATION NO. 

6655 

EXAMINER 

MALSAWMA, LALRINFAMKIM HMAR 

ART UNIT PAPER NUMBER 

2892 

NOTIFICATION DATE DELIVERY MODE 

09/02/2022 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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Office Action Summary 

Application No. 
17/853,551 

Examiner 

LEX H MALSAWMA 

Applicant(s) 
Kim et al. 

Art Unit 

2892 

AIA (FITF) Status 

No 

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on 06/29/2022. 
□ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)D This action is FINAL. 2b) 0 This action is non-final. 
3)□ 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)0 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) 0 Claim(s) 1-30 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) D Claim(s) is/are allowed. 

7) 0 Claim(s) 1-30 is/are rejected. 

8) □ Claim(s) __ is/are objected to. 

9) D 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)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on 06/29/2022 is/are: a)0 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)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)0 All b)D Some** c)D None of the: 

1.0 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)). 

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

Attachment{s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date 6/29/2022, 6/29/2022. 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) D Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) D Other: __ . 

Part of Paper No./Mail Date 20220827 
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Application/Control Number: 17 /853,551 
Art Unit: 2892 

DETAILED ACTION 

Notice of Pre-AJA or AJA Status 

Page 2 

1. The present application is being examined under the pre-AIA 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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Application/Control Number: 17 /853,551 
Art Unit: 2892 

the conflicting claims are not identical, but at least one examined application claim is not 

Page 3 

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 Langi, 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 l.32l(c) or l.32l(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/25, 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/ef s/ guidance/eTD-info-1.j sp. 
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Application/Control Number: 17 /853,551 
Art Unit: 2892 

5. Claims 1-10 are rejected on the ground of nonstatutory double patenting as being 

Page 4 

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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Application/Control Number: 17 /853,551 
Art Unit: 2892 

Page 5 

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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Application/Control Number: 17 /853,551 
Art Unit: 2892 

8. Claims 27-30 are rejected on the ground of nonstatutory double patenting as being 

Page 6 

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-

111, 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 

Page 7 

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 MALSA WMA/ 
Primary Examiner, Art Unit 2892 
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(177e) g ¥ <5l--c5},l 
~oi....:.--T• 

62-22 
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l:l}P} E 
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J::-ll~ ~LXJ : 2012-08-02 

[0084] ~~~ ~S:.7--ll-tC13la), -=?-% ~S:.7--ll~(l3lb), w-% A1l°7 ~S:.7--ll-t 

(13lf) ~ ~l ';:: ~~ TfJ::.(SiNx) EE';:: {l-~ Ti1-J::.(Si02) rr}~ £ ~ Aa ~ A1ll 711 °P== 

[0085] A1ll 711 °P== ~ ~ 12f(l41) ~ ~l ';:: -=?-% 711 °P== zj ~(125a), ~~ ·~ 711 

0 P== ~ ~(125b) 3J .!i!_AJ 711 °P== zj ~(125c) g .:t.. Wi>} ';:: ~ 7Jl{j (121), ~71 ~ 711 °1 

E zj ~(125d) g .:t.. Wi>}';:: 0 1 zj ~ 7Jl{j (122), %~ A1l 0, 711 °1 E zj ~(125e) 3J W 

% ~1 o, 711 °1 E zj ~O25n g .:t.. Wi>}';:: w-% ~1 o, {j 023) g .:t.. Wi>} '= A1ll 711 °1 E 

BH {j o l ~ Aa ~ o, ~ 4 . 

[0086] -=?-% ~l 0 1 E •~ ~( 125a) 2 A~ {j ( 121).:il} ~Ci~ 0, ~-2.. °1, ~ £ ~ 

711 °1 E zj ~(25) 2 -=?-% ~S:.7--ll ~ (13la)-9.j -=?-% 7-H lg ~ ~ (13lal).:il} %~ i>}JI 

~C.} . ..=1..c:jJI, A~~ 71l 0 1E zj~(l25a)2_ A 7.]_{j_(l21)~1 ~~~°7 ~_2_°1, ~~ 

~ 711 °1 E zj ~(125b) 2 ~~ ~ ~S:.i-ll ~ (13lb)-9.j ~~ ~ 7H ~ 0J ~ (13lbl).:il} %~ 

i>}JI ~9-. -=ic:jJI wxJ A1l°7 71l 0 1E zj~(l25f)2 w-% A1l°7 ~S:.7--ll~(l3lf)-9.j 

w-% ~1 o, 7,H lg 0J ~ O31t1).:il} %~ i>}JI ~ 4. 

[0087] 0 1 n:R' ~~~ t!.[12f E ~7.l~EHT2)';:: ~~~ 711°1 E ~~(125b).:il} 

~ ~ ~ ~ £ 7--ll ~ 031 b) 1,} 0 1 ~1 A1ll 711 ° 1 E ~ ~ 12f o 41) 1il- 0 1 ~ Aa ~ u £. llll} ~ ~ ~ 

~ %~ 0 1 7}'c;i>}°1, -=?-% t!.f12f E~.7.lAE-,(Tl)2 -=?-% ~l 0 1E ~~(125a).:il} -=?-% 

~S:.7--ll~(l3la) l,} 0 1~1 A1ll 711°1E ~~12f(l4l)'il- 0 l ~Aa~°l ~Zl i>}Lf, -=?-% ~ 

£7,-ll ~ (13la)-9.j -=?-% 7-H lg 0J ~ (13lal)-9.j ~ 0 17} ~ 71 n:RT~l -=?-% 711 °1 E zj ~ 

(125a) ~l ~ 7}~ ';:: 711 °1 E zj <?J--9.l -=?-% ~ ~ (driving range)';:: ~ 0, 7.l 711 ~ 0, % 71 
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[0088] A1ll ~l 0 fE Bl~(125a, 125b, 125c, 125d, 125e, 125£, 121, 122, 
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~ ~ (350) ~ T-7-l (polyacrylates resin) 

[0095] ~~ 
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[0097] %71 

J::-ll~ ~LXJ : 2012-08-02 

Ol ,l 
M'-T• 

ethy lened i oxythi ophene) ~ 9-1 31 ~,:;z} % 71 % s._ 0 Pr--0, ~ 9-. 

transporting layer, HTL), ~,:;z} Y¾~(electron transporting layer, ETL), ~ 

01 E.. "Q ~g :IT '8"1--i°r1-
2. ~, 2.-'- pi=. 

:zj o ,:;z,1 31.. _:::z. o l ~ 01 
OT, o o T l=l o 
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J::-ll~ ~LXJ : 2012-08-02 

/2--_A ;J ~-0:;::::, ~ ~ cl 71 rJ:-_O 1 1-, ..::;::z..~J:t. r,Jl ,..:r -1 ~ l-l Al- _A. A ,_J =.. 0 :;::::, 1::3 71 c:l '--- 1::3 ~ --".J. , ..=r::. ~/2---'1/> ~ 1 2 , , ~11/'I 7 1=l ..':I'... o --"-- ~,-..=r::. -.::C --'-J"i:::' -.::C 
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J::-ll~ ~LXJ : 2012-08-02 

0 H:-1 ~ -=i1-% ~ £ 7--ll ~ 

(13la)2. ~7'-ll~-2-_£ '~' ~.AJg 7}~9-. rr}i'}Ai, -=jl-% ~S:.7--ll~(13la)2-j ~ 0 17} 

~o,;zlu_£ -=jl-% jflofE ~~(125a)oJl <?_17}~-:= 11l 01E zj_<?J-2-J -=jl-% 1f!-$-l(driving 

[0113] ~7l1f-(34)-::: _!i!_.AJ ~12f E~7-l~E,CT3)2} <?:!~~-::: Aill ~_£ ~£ 

7'-Jl~(CHl)oJl -8-R1J<5}Jl, Ail2 cct:zJ-¥-(32)-::: ~:i7J- Ail°l ~12f E ~7-l~E,CT6)2} <?:!~~ 

-::: Ail2 ~ _£ ~£7,-ll ~ (CH2) oJl -8-R 1%~9-. -=i i::j Jl' -=?-% 111 °1 E zj_ ~ ~' Aill ~_£ 

i':J7-l ~zj_3tl-(125a)-:= -=jl-% ~£j-ll~(13la)2-j Aill ~_£ ~£7,-ll~(CHl) ~ Ail2 ~_£ 

~£7,-ll ~ ( CH2) iI} ¾~ <5}1=9 , Ail 2 ~_£ i::J 7-l ~ zj_ 3tl-(127)-::: Ail 1 ~_£ i::J 7-l ~ zj_ 3H" 

(125a) 2t ¾~ <5} Jl S;l q. rr}i'}Ai , ~£ i::J ::;z.l 5'R ~ Al E,C Cst) 2-J TB.~ 0 l ~ 0, 7-l u _£ 

[0114] ~~, .AJ7l Ail4 {J_Al ci!loJlAi Aill ~_£ ~£7,-ll~(CHl)iI} Ail2 ~_£ ~ 

S:_7,-ll~(CH2)2-J ~ 0 17} ?,7_£ %~<5}~-2-1+, Aill ~_£ ~£7,-ll~(CHl)iI} Ail2 ~_£ ~ 

S:_7,-ll~(CH2)2-J ~ 0 17} Ai_£ 9-':= ~15 {JAlci!lS:. 7}';;<5}9-. 

[0115] 0 1<5}6JlAi. £ 9~ {}~<5}61, ~ ~~2-j Ail5 {JAlci!loJl rr}':= %71 ~ 

% nJl :zJ ~1 oJl 1:li -8-R .AJ J.:fl <51 {i ~ ~ 11. 

[01161 £ 9-::: ~ ~~2-J ~15 {JAlci!loJl rr}':= %71 ~% nAl :zJ~l2i -=r-% 

~12f E ~7-l ~ E7 2-j ~1:li BR ~1 £ 0 l q. 
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J::-ll~ ~LXJ : 2012-08-02 

AlE,CCst)~ :::i:: 7J zjW(__~_/,J- zjW)77}7l 1lll} 2 ~l ¾zjAl~ T S:1-71 n:11T~l T~ zjW 

(Vth) li_AJ-o l llll} 2 jl %0 l i>} ~l 0 Pr-°1 ~ T S:J 9-. 

7}£1~ zjW21 ~ftl-~l rr}~ zj*21 ~ftl-% 0 1 ~71 u:RT~l zj*A-llO,zjW~(data 

swing range)g -~7}Al~ 4- S:J,.2._t:9, 0 1~1 21-f>R ~u}(gamma)~ R-ai>}~ Toll 0 1E-1 zj 

37121 zj*'i'.l-g ""6" 2 ~1 w T S:J_.2._D£, li_AJ- tq-~ E~71AE,CT3) ~ ~% A1l°1 

tq-~ E ~7l~E,CT6)£ %~~ 37121 zj*~ A1l.:g-i>}~l 289-. 0 1 n:11' T% tq-~ 

E ~Al~E,CT1)21 T~ zj W(Vth) g 1lll} 2 ~l li_AJ-i>}.5:.~ T% tq-~ E ~7l~E,CT1) 

curve) 21 s-~ E,C factor )7} ~:::i:: i>}°i -y% ~l 0 1 E 11 ~~l ~ 7}.sq ~ ~ W 21 ~ftl-~l 

rr}~ zj*21 ~ftl-% 0 1 ~7171 u:RT~l %71 ~% tj- 0 1.Q..c (OLED)£ ~ zj*7} A1l.:g­

s:j 0, ~ ~ 01 ~ A~ i>} ~l 28 tj- . 

[0125] ~~£, ~~ 0 1 l:lJ-71£15:.~ T% tq-~ E~7l~E-HT1)Qj T% ~5:. 

~-ll~(131a)21 ~ 0 1~ ~~l ~Aaw 7cJ.q- ~~ zj*~l 21-f>R T% tq-~ E~7l~E121 

T ~ ~ W (Vt h) 0 l 2:=. '2~ ~l li_AJ- _£1--1=!_£, 77 ~l £ li_AJ- 0 l 0 l ~O, 7171 <2J 0 } ~ ~ 0 l ~ A~ 
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J::-ll~ ~LXJ : 2012-08-02 

i>} ~l ~ q. 0 l 'G7 ~ T Ail ~ 2- -8R AJ 5:.7} ~ 7} WT~ {J Zf i>} ~l 4 Et 1d q. ~ ' -8R AJ 5:. 

7} ~7}WT~ lll 0 1E-, ~-2..(Dm)7} ~7}~1;:: AlzI- 0 1 ~~i>}71 u:RT~l T~ zjW 

CVth) 0 1 -'tl-zji>l li!.AJ~71 zj~l %71 ~% 11°1-2..i=coLED)~ zj*7} -8- 2 1:9, 0 11;:: 

[O 126] rtj-c} A7 ' li!. AJ lif ~ E 1lli 7-l /-- E7 ( T3) .2t cct ~ ~ ';:: Aill 7c1 ~ ~ 5:. ~11 ~ 

( CH 1 )-9-l ~ 0 l ~ ~ YJ- Ail 0-, 1if ~ E 1lli 7-l 6-E-,( T6) .2t cct ~ ~ ';:: Ail 2 7c1 ~ ~ 5:. ~il ~ 

[0127] ~1B_, AJ7l Alll {JAlci!l';:: 67R-9-l lif~ E1IB7-l6.E7.2} 11RQ:J 6.£'2-lAl 

?R nJ1 Al E7 ~ 0 l f-°1 ~ 6tr lcap-9-l -=r1-c3=. ~l ,J,.7 -=r7-% lif ~ E 1IB7-l 6. E7 Q:J -=r7-% ~ S:.~11 t 

0 1 ~~~ -=r1-c3=. 0 l4, 77R-9-l lif~ E1IB7-l6.E79} 11RQ:J 6.£'2-lAl 7RnJlAlE1~ 0 lf-°7 

All 6 {J Al ci!l 5:. 7} 'o i>} 9-. 

[O 128] 0 l i>} ~l A7 ' 5:. 10 ~ 5:. 11 g % c3=. i>} °1 ' ~ ~ ~ -9-l Ail 6 {J Al ci!l ~l rtj­

~ %71 ~% _:H:_Al ~~l~l ~"5R AJJ.-lliil {i~~q. 

[0129] 5:. 102- ~ ~~ -9-l Ail6 {JAl ci!l ~l rtj-~ %71 ~% _:H:_Al AJ~l Q:j i>}Lf 

Q:j :§j-~-9-l ~ 7} ~ ~5:. 0 l JI, 5:. 112- ~ ~~ Q:j ~16 {J Al ci!l ~l rtj- ~ * 71 ~% _:H:_Al 

AJ~l -9-l 13R ~l 5:. 0 l q. 

[0130] Ail6 {JAlci!l';:: 5:. 1 i.B7-l 5:. 5~1 5:.Al~ ~ll {JAlci!l.2t Bliiii>}°i zj* 
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_2__c:: (organic light emitting diode, OLED)~ .:t..W~9-. 

transistor)(Tl), ~..<;y~ ~~ E~7-l~E,Cswitching thin film transistor)(T2), 
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J::-ll~ ~LXJ : 2012-08-02 

(Cst)Qj <g1ct-(Cstl)Jl} Cj~~°1 '.V,JI, -=?-% ~~ E~7l:::~:.E,CT1)9i 5::~ zj_~(Sl) 
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68-2:9 

~ R Ylt"rr lo{R. --b- ~ ~ 2 ..g. {L~ R %-z:!:- Y t~ ~{.g lytt ~ 1<v fo ~ ~ [1f710] 

• -b Bd~-* 2 o 1<v ?o to :5 ~ ~ ~ to ]:5 {3. lY llo ::i o l o-b 

-fkffe k% {L(~R to{-9-lo V60T to~ ~l~)~R %-z:!:- Yf? tokllo1z-=E ~l£lYn-o 

~ t3 Y l~~ c=1 -raw %-z:!:- lk -fu lo • -b-w ln to ~ ~ R to k llo 12:-=E ~ 1:5 "o {L t3 Y l'L 

~3 -raw %-z:!:- l:-Y{o{2 -bFf(l{lA).foR [§_-fr lo(SZA).foR yy-3lolk tot3Yl~~3 

-raw -&-z:!:- 12~R Yf? tol-3Yl'L~3 -raw -&-z:!:- 1:-Yli'EO ·1:1'f6 ~ ~tY-R¾ 22~ 

~R ~-b tol<> 2~ ~R to* ::iolo{::i -&ffe k% k2(6qI)~R Ylt-rrlo{R. 

2 to~R Yf? toCTl)l-3yl'L~ 3 -ra-b=t %-z:!:- ~(Ll)t3yl'L~ 3 -ra-b=t Ylt-rrlo{R. LO 

{~ tytf -fkffe ii'% ~ {:n llo l~ l Y r-} 9 ll-~ to
o 2 -.. ttli.Ft f':f 'k-t2tn ·t-i ~.fg l'L (:1 lYtt 

_s__L 
2 Ft 

tot~ 

lo1<v 

0 
t=o ~ ~ 2~ll-~ 1n-b B, lk {-9--fkffe {L (0310) ::i o l o-b -fkffe lL % :5 llo-b- ~ ~ ..g. 2~ 

R %-z:!:- {L~lY Yf? to l- -1 =1t2- LL O -z:!:- ~{ l -rr 2 0 0 3.y 'L c=1 1.n1.1=t ::'i' --::::;:- -9- Y" oiY t=o ~ ~ [0f710] 

·t-i-w lk{Lf-t~z:{Rtl ll-@~ ~ (Ll) t3Yl'L~ 3 Ylt"rr lo{R. 2(dqI)~R Ylt"rr lo{R. 

~_Le, 
--::::;:- Ft LO to (PI)~ R %-z:!:- J:-y llo ~ 1<v B, T\ 0 'IT (:1 T\ 0 1'?,,,-1~ {L (Ll) t3 y l'L ~ 3 y ll-rr l 0 

{R. 'lw2O§; lkif=l-{3.lY llo(L:))~~ ==1 lolk ~.foR to~ll'2 =o t3Yl'L~ c=1 ~(Li) 

t3 y l'L~ 3 -raw y ll-rr lo{R. ' k2O .fo R to~ [t2: f~y ~ t6 ~ ~ iv TIO 1<v-F~ ~ (Ll) 

t3Yl'L~3 -raw Ylt-rrlo{R. ~(d8)2Iv Ylt-rrlo{R. ·t-i~if=l-{3.lY ~(dH)2Tv Ylt-rrlo 

{R. t3-k2O(8Z1)1Ytolk Ylt-rrlo{R. ~(Ll)t3Yl'L~3 -raw Ylt-rrlo{R. [6810] 

·t-i-w~~ l-9-ll-Y1<v ~ r~~ {2% R>~ll-~-z:!:- to(Ll)t3yl'L~3 -raw Ylt-rr 

lo{R. tol~-t~ lYtt -fkffe k% ~{:n llol~lYR' 9lk to~ffe if kllo{-9-lo [8810] 

• -b t6 to 

2:0-80-2: L 02: tr: i'6 ~ 11-t 
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J::-ll~ ~LXJ : 2012-08-02 

( Ibp) 9i ~ ~ ~ ~ 9i ~ ~.J= 0 l ~ ~ ~ , ~ ~ ~ AJ ~-::: §t O l E ~ AJ J1t ~ ,<:_ 0~ AJ g 

[O 145] S:. 10 ~ S:. 11 ~l S:. Al ~ e 1-9t ~ 0 l , ~ ~ ~ 9i A-ll 6 {J Al ~l ~l 1ij-~ 

%71 ~% i;_Al 7-J3;1QJ ft}~-::= ~ 7Jl {l-2..(Sn), 0 lzj ~~ {l-2..(Sn-l), ~% A-ll°l 

/d-2.. (En) ~ ~ 7 l ft} ~ w (Vi n t ) g zt zt <?] 7 }-8"} tij t.E l=lJ ~.J= g 1ij- t} ~ Aa _£1 0, S:J -::: ~ 

?Jl~(121), 0 lzj ~7'Jl~(122), ~% ~lo,~(123), ~71§} zj<?J-~(124) ~ e} 0 1~~ 

~l 0, ~ (128) g .:t.. W-8"} 31, /-- 7Jl ~ (121)' 0 l zj ~ 7Jl~ (122)' ~% A-ll 0, ~ (123)' ~ 71 

ft} ~<?J-~(124) ~ e} 0 1~~ A-ll0,~(128) .2-f9t jiL:~}-8"}31 $:J.2._o=j ftt~~l lc11°1E1 

{l-2..(Dm) ~ -=?-% zj<?J-(ELVDD)g ztzt <?]7}-8"}-::: lc11°1E-,~(171) ~ -=?-% zj<?J-~ 

O72)g .:t..W~ct-. 
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1=l /- u 01 7}~i,}rl_ 2"i:!:"2 o c--r. 
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1:l}P} ' -, 
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J::-ll~ ~LXJ : 2012-08-02 

5:.7--ll ~ (131a) 2 ~~~ °i <V_ q. -=?-% Jfl-5:.7--ll ~ (131a) 2 All 1 l:lJ-~J-2-s._ ~ ~~ °i <V_ 

~ ~4-1R-9-l Aill ~AJ-¥(31), Aill l:lJ-~JJit 9-~ Ail2 l:lJ-~J-2-s._ ~~~°i <V_~ ~4-7R 

-9-l ~12 ~AJ-¥(32) ~ Aill ~AJ-¥(31)-2} Ail2 ~AJ-¥(32) ~ ~~i>}~ ~4-7R-9-l ~~ 

¥(33)~ _:t_~{t-q. u:}c}/,i, -=?-% Jfl-5:.7--ll~(131a)2 ::z1-=iAR-=:I. ~AJ-_2_s_ BR~l~ 4-

<V_q. 5:. 2 ~ 5:. 36Jl 5:.l--l{t- -=?-% Jfl-5:.7--ll~(l31a)2 37R-9-l Aill ~:;,;J-¥(31), 27R 

~Aa~-2-s_N-i, ~2 .:g-Z} 1-BoJl ~711 -=?-% Jfl-5:.7--ll~(l31a) g ~Aaw 4- ~9-. u:}4 

Ai , -=?-% Jfl-5:.7--ll ~ (131a)-9-l -=?-% 7-R 1@ ~ ~ (131al) g ~ 711 ~ A<:J W 4- ~-2-E..s._ T 

% 711°1E zj~(125a)oJl <?]7}~~ 711°1E ~~2i -=?-% ~~(driving range)~ ~°i 

71 ~l ~ 9-. u:}c}Ai, 711 °1 E zj ~-9-l -=?-% ~ ~ 7} ~ _2_ D s._ ~l 0 1 E zj ~2i 371 ~ 

~~Al~ %71 ~% r} 0 l--2..C(OLED)oJ1Ai l=lJ-½~~ ~2i 1-ll:::I:~ li!.9- A7l~i>}711 All°i 

[0150] l:1} 0 1~~ ~~ E"IB;;zl~E-,CT7)~ l:1} 0 1~~ Jfl-5:.7--ll~Cl3lg), l:1} 0 1~ 

A 71l 0 1E zj~(l25g), l:1} 0 1~~ ~~ zj~(176g) ~ l:1} 0 1~~ Ci1,1l<?..l zj~(l77g) 

g _:t_~{t-q. l:1} 0 1~~ ~~ zj~(176g)2 l=l} 0 l~A Jfl-5:.7--ll~(13lg)oJ1Ai ~~% 0 1 

5:.~~ l=l} 0 l~A ci!l<?..l 0J~(177g)oJl "8"R~i>}j]_, l=l} 0 l~~ ci:1l<?..l zj~(177g)2_ l=l} 

0 l ~ ~ Jfl-5:.7--ll ~ (131g) oJl Ai ~~% 0 l 5:. ~ ~ l=l}O l ~ ~ C i:1] <?..I 0J ~ (177 g) oJl "6R ~{t-
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J::-ll~ ~LXJ : 2012-08-02 
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123: ~% ,A-llo,{1 

125a: -=?-% ~l 01 E zj_~ 

131a: -=?-% ~S:.~➔l ~ 

141: Aill ~l 0 1 E ~~~ 

171: Ill 0 1 E1 {! 

J;-jj ~ gJ :X:~ 2012-08-02 

32: Ail 2 ~ AJ--¥-

122: 01 zj_ A~{! 

124: ~71 ft1- ~ W{i 

142 : Ail 2 ~l O l E ~ ~ ~ 

172: -=r-% zj_ w{I 
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71m-l....!.' 
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jl 
' 
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J::-ll~ ~LXJ : 2012-08-02 

AJ-71 -=r-% ~£7,-n~~ ~~~o, AJ-71 E~;zl~E1 ~~-¥--2l- ¾~i>}Jl s:J~ * 
71 ~% JiJ,l ~~l. 

(~-=?-% 10] 

Ail 9'3Jojl,J,,7 ' 

AJ-71 ~ zi- ~ ~ 1qo:i1 ~ _Aa 28 ~ ~ -=r-~ g 18--8"~ AJ-71 li!_AJ- ~~ :;@_ ~-iii- AJ-71 ~% Ail 

°7 ~~ :;@_~-iii- ~ ~ ~ °7 5:J ~ * 71 ~% li Al AJ- ~1 . 

(~-=?-% Ill 

Ail 6'3Jojl,7,7 ' 

(~ -=?-% 12] 

Ail 11 '3J o:ip,7 ' 

( ~ -=?-% 13] 

Ail 6'3Jojl,7,7 ' 

AJ- 71 -=?-% ~ 5=. 7--ll ~ ~ AJ- 7 l li!_AJ- ~ 1q E ~ Al A E7 -2} ~ -~ ~ ~ Aill 7cJ s._ ~ 5=. 

7--ll~' AJ-71 ~% All°l ~lq E ~Al~E7-2} ~~~ ~ All2 7<:Js._ ~£7,-ll~ g ±Wi>}Jl, 
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J::-ll~ ~LXJ : 2012-08-02 

AJ 7 l ~ll ~ s._ ~ .5:. 7-11 ~ ~ ~ 0 l ~ AJ 71 A1l 2 ~ s._ ~ .5:. 7-11 -t ~ ~ 0 l li!_ q ~J- 2 

l~-=r~ 151 
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Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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application. 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 (PDXl - Unless box 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 Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral 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) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin 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 
D 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 above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D 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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PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 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 0MB control number. 

Attorney Docket Number 224007/411598-06416 
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 Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
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. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

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

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

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I ~AMSUNG DISPLAY CO., LTD. 

Mailing Address Information For Applicant: 

Address 1 1, Samsung-re, Giheung-gu 

Address 2 

City "'ongin-si, Gyeonggi-do State/Province 

Country I l<R Postal Code 17113 

Phone Number Fax Number 

Email Address 

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

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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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 0MB control number. 

Attorney Docket Number 224007/411598-06416 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ORGANIC LIGHT EMITTING DIODE DISPLAY 

Assignee 11 

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

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

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

Signature: Remove 

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 attorney (e.g., see US PTO 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 liKyle W. Kellar/ Date (YYYY-MM-DD) 12022-06-29 

First Name f-YleW. I Last Name I f-ellar Registration Number 171165 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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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 0MB control number. 

Attorney Docket Number 224007/411598-06416 
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 lime 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 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: 

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

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 PatentCooperationTreaty. 

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

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

Application Number: 17853551 

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: 224006/411598-006415 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

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 
Sub-Total in 

USO($) 

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 USO($) 7160 
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Electronic Acknowledgement Receipt 

EFSID: 46082802 

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: 224006/411598-006415 

Receipt Date: 29-JUN-2022 

Filing Date: 

Time Stamp: 21:03:20 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $7160 

RAM confirmation Number E20226SL04040179 

Deposit Account 

Authorized User 

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

Page 262 BOE v. Samsung IPR2025-01478 
Ex-1002



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

50785 

1 Fee Worksheet (5B06) fee-info.pdf no 2 
43ff5549e4f0d6235e64099d96a56bed8cdc 

bbd4 

Warnings: 

Information: 

Total Files Size (in bytes) 50785 

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 AQQlications 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 AQQlication 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 AQQlication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc Code: TRACK1 .REQ 
Document Description: TrackOne Request 

PTO/AIA/424 (04-14) 

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION 
UNDER 37 CFR 1.102(e) (Page 1 of 1) 

First Named 
Inventor: Se-Ho Kim I Nonprovisional Application Number (if I 

known): 

Title of 
Invention: 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. I understand 
that any required excess claims fees or application size fee must be paid for the application. 

2. I 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 I request to be dismissed. 

3. The applicable box is checked below: 

I. [?] 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 

II. 

inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is 
filed with the application. 

0 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. If the 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/Kyle W. Kellar/ Date 2022-06-29 

~p~~~Typed) Ky I e w. Kellar Practitioner 711 65 
Registration Number 

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 multiole forms if more than one sianature is reauired. * 

□ *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. 

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

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

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

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

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

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

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

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

Inventor( s) 

Application No. 
Filed 

Title 

Grp./Div. 
Examiner 

Docket No. 

Se-Ho Kim, et al. 

To Be Determined 
Herewith 

/Marti Carrillo/ 
Marti Carrillo 

Confirmation No. To Be Determined 

ORGANIC LIGHT EMITTING DIODE DISPLAY 

To Be Determined 
To Be Determined 

224007 

INFORMATION DISCLOSURE STATEMENT 
FOR A CONTINUING NON-CPA APPLICATION 

Commissioner for Patents 
P.O. Box 1450 

Post Office Box 29001 
Glendale, CA 91209-9001 

June 29, 2022 Alexandria, VA 22313-1450 

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 /234,670, 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 

11804 7189 .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. 

KWK/mac 
Information Disclosure Statement 

11804 7189 .2 

06/29/22 1:29PM 

Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

By /Kyle W. Kellar/ 
Kyle W. Kellar 
Reg. No. 71,165 
626/795-9900 
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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 16, 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. 

5 [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. 

10 [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 

15 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 

20 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 

25 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 
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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 

5 an organic light emitting diode (OLEO) 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 

10 first gate insulating layer and overlapping the driving semiconductor layer. 

[001 0] 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. 

15 [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 

20 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 

25 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 OLEO, wherein the 

light emission control thin film transistor is between the driving drain electrode and the 

5 OLEO. 

[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 

10 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 

15 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 

20 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. 

25 [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, 
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wherein the connection member is coupled to a compensation drain electrode of the 

compensation thin film transistor. 

5 [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 

10 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 

15 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 

20 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 

25 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 

5 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 (OLEO) 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 OLEO, and a bypass thin film transistor between the initialization voltage line 

10 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 

15 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 

20 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 

25 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 

5 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 

10 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 

15 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 

20 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 (OLEO) can be more 

precisely controlled by adjusting the magnitude of the gate voltage, and as a result, it is 

25 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. 

5 [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. 

10 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 

15 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. 

20 [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. 

25 [0048] 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. 
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[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 

5 invention. 

10 

[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 

15 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. 

20 [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 

25 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 

5 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 

10 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, T 4, T5, and T6, a storage capacitor Cst, and an OLEO coupled to 

the plurality of signal lines. 

[0059] The plurality of thin film transistors includes a driving thin film transistor T1, a 

15 switching thin film transistor T2, a compensation thin film transistor T3, an initialization 

thin film transistor T 4, 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 

20 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 T5 and the light emission 

control thin film transistor T6, a data line 171 crossing the scan line 121 and for 

transferring a data signal Om, a driving voltage line 172 for transferring a driving voltage 

ELVOO and formed to be almost parallel to the data line 171, and an initialization voltage 

25 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 T5 to the driving voltage line 
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172, a drain electrode 01 of the driving thin film transistor T1 is electrically coupled via 

the light emission control thin film transistor T6 to an anode of the OLEO. The driving 

5 thin film transistor T1 receives the data signal Om according to switching operation of the 

switching thin film transistor T2 to supply a driving current Id to the OLEO. 

[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 02 of the switching thin film transistor T2 is coupled 

10 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 Om 

transferred to the data line 171 to the source electrode of the driving thin film transistor 

15 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 OLEO 

while being coupled to the drain electrode 01 of the driving thin film transistor T1, and a 

20 drain electrode 03 of the compensation thin film transistor T3 is coupled to an end Cst1 

of the storage capacitor Cst, a drain electrode 04 of the initialization thin film transistor 

T 4, 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 

25 electrode 01 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 T 4 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 04 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 03 of the compensation thin film transistor T3, and the gate electrode G1 of the 

5 driving thin film transistor T1. The initialization thin film transistor T 4 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. 

10 [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 05 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 

15 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 01 of the driving thin film 

transistor T1 and to the source electrode S3 of the compensation thin film transistor T3, 

20 and a drain electrode 06 of the light emission control thin film transistor T6 is electrically 

coupled to the anode of the OLEO. 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 ELVOO to the OLEO, thus 

25 allowing a driving current Id to flow in the OLEO. 

[0067] Another end Cst2 of the storage capacitor Cst is coupled to the driving voltage 

line 172, and a cathode of the OLEO is coupled to a common voltage ELVSS. 

Accordingly, the OLEO 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. 

5 [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 

10 initialize the driving thin film transistor T1 with the initialization voltage Vint. 

[0070] Subsequently, a low 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 

15 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 Om supplied from the data line 171, is applied to the gate electrode 

G1 of the driving thin film transistor T1. 

20 [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 

25 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 ELVOO, and the driving current Id is supplied through the light emission control 

thin film transistor T6 to the OLEO. The gate-source voltage Vgs of the driving thin film 

5 transistor T1 is maintained at '(Om+Vth)-ELVOO' 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 '(Om-ELVOO)2', according to a current-voltage relationship of the 

driving thin film transistor T1. Accordingly, the driving current Id is determined 

10 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 

15 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 

20 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 

25 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 Om and the driving voltage ELVOO to 

the pixel. 
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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 

5 T 4, the operation control thin film transistor T5, the light emission control thin film 

transistor T6, the storage capacitor Cst, and the OLEO 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 T 4, the operation 

control thin film transistor T5, and the light emission control thin film transistor T6 are 

10 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 

15 N-type impurity or a P-type impurity may be used. The semiconductor layer 131 includes 

a driving semiconductor layer 131 a formed in the driving thin film transistor T1, a 

switching semiconductor layer 131 b formed in the switching thin film transistor T2, a 

compensation semiconductor layer 131 c formed in the compensation thin film transistor 

T3, an initialization semiconductor layer 131 d formed in the initialization thin film 

20 transistor T4, an operation control semiconductor layer 131 e formed in the operation 

control thin film transistor T5, and a light emission control semiconductor layer 131 f 

formed in the light emission control thin film transistor T6. 

[0078] The driving thin film transistor T1 includes the driving semiconductor layer 

131 a, the driving gate electrode 125a, the driving source electrode 176a, and the driving 

25 drain electrode 177a. The driving semiconductor layer 131 a 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 131 a may be in a zigzag form. The driving semiconductor layer 

131 a shown in FIGS. 2 and 3 includes three first extension portions 31, two second 

5 extension portions 32, and four bent portions 33. Accordingly, the driving semiconductor 

layer 131 a may be longitudinally arranged in a '2' 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). 

10 [0079] As described above, the driving semiconductor layer 131 a may be 

longitudinally formed in a narrow space by forming the driving semiconductor layer 131 a 

including a plurality of bent portions 33. Accordingly, since the driving channel region 

131 a1 of the driving semiconductor layer 131 a may be longitudinally formed, the driving 

range of the gate voltage applied to the driving gate electrode 125a is broadened. 

15 Therefore, since the driving range of the gate voltage is relatively broad, a gray level of 

light emitted from an OLEO 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] In the driving semiconductor layer 131 a, the first extension portion 31, the 

20 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 

25 invention. 

[0082] 

of an S. 

As shown in FIG. 6, the driving semiconductor layer 131 a may be in the shape 

[0083] The driving source electrode 176a corresponds to the driving source region 

176a doped with the impurity in the driving semiconductor layer 131 a, 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 131 a. The storage capacitor Cst is formed 

5 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 

10 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 

15 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 

20 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 131 a to ensure a region of the storage capacitor Cst, which is 

reduced by the driving semiconductor layer 131 a having the bent portion. 

25 [0088] The switching thin film transistor T2 includes the switching semiconductor 

layer 131 b, 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 131 b. 

5 [0089] The compensation thin film transistor T3 includes the compensation 

semiconductor layer 131 c, 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 176c doped with 

the impurity in the compensation semiconductor layer 131 c, and the compensation drain 

10 electrode 177c corresponds to the compensation drain region 177c 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 transistorT4 includes the initialization semiconductor 

layer 131 d, the initialization gate electrode 125d, the initialization source electrode 176d, 

15 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 131 d. 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 

20 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. 

25 [0091] The operation control thin film transistor T5 includes the operation control 

semiconductor layer 131 e, the operation control gate electrode 125e, 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 131 e. 

5 [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 

10 semiconductor layer 131f. 

[0093] An end of the driving semiconductor layer 131 a of the driving thin film 

transistor T1 is coupled to the switching semiconductor layer 131 band the 

compensation semiconductor layer 131 c, and another end of the driving semiconductor 

layer 131 a is coupled to the operation control semiconductor layer 131 e and the light 

15 emission control semiconductor layer 131 f. 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 176c and to the light emission control source electrode 176f. 

[0094] The first storage capacitor plate 125h of the storage capacitor Cst is coupled 

20 through the connection member 17 4 to the compensation drain electrode 177 c 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 17 4 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 

25 drain electrode 177c and to the initialization drain electrode 177d, and another end of the 

connection member 17 4 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 17 4 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. 

5 [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 

10 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 177f 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 

15 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 

20 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, T 4, and T5 are not described in 

25 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 

131 b, and the light emission control semiconductor layer 131f are formed on the buffer 
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layer 111. The driving semiconductor layer 131 a includes a driving source region 176a 

and a driving drain region 177a facing each other with a driving channel region 131 a1 

5 interposed therebetween, the switching semiconductor layer 131 b includes a switching 

source region 132b and a switching drain region 177b facing each other with a switching 

channel region 131 b1 interposed therebetween, and the light emission control thin film 

transistor T6 includes a light emission control channel region 131f1, the light emission 

control source region 176f, and the light emission control drain region 133f. 

10 [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 131 a may be longitudinally formed in a narrow space. Accordingly, 

since the driving channel region 131 a1 of the driving semiconductor layer 131 a may be 

longitudinally formed, the driving range of the gate voltage applied to the driving gate 

15 electrode 125a may be broadened. 

[00102] The first gate insulating layer 141 formed of silicon nitride (SiNx) or silicon 

oxide (SiO2) is formed on the switching semiconductor layer 131 a, the driving 

semiconductor layer 131 b, and the light emission control semiconductor layer 131f. 

[00103] The first gate wires including the scan line 121, which includes the driving gate 

20 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. 

25 [00104] The driving gate electrode 125a is separated from the scan line 121, and the 

floating gate electrode 25 overlaps the driving channel region 131 a1 of the driving 

semiconductor layer 131 a. 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 131 b1 of the switching semiconductor layer 131 b. In addition, the light emission 
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control gate electrode 125f overlaps the light emission control channel region 131 f1 of 

the light emission control semiconductor layer 131f. 

5 [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 131 b, 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 131 a, but 

10 since the length of the driving channel region 131 a1 of the driving semiconductor layer 

131 a 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 OLEO. 

[00106] The first gate wires 125a, 125b, 125c, 125d, 125e, 125f, 121, 122, and 123 

15 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 

(SiO2). 

[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 

20 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 131 a. 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 

25 layer 131 a having the bent portion 33 by forming the storage capacitor Cst overlapping 

the driving semiconductor layer 131 a. 

[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 

5 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 17 4, and the light emission control 

10 drain electrode 177f, are formed on the interlayer insulating layer 160. 

[0011 0] 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 

15 semiconductor layer 131 band 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, 17 4, and 177f, 

is formed on the interlayer insulating layer 160, and the pixel electrode 191 is formed on 

the protective layer 180. The pixel electrode 191 is coupled through the contact hole 181 

20 formed in the protective layer 180 to the light emission control drain electrode 177f. 

[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. 

25 [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. 

5 However, the present invention is not limited thereto, and the pixel electrode 191 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 

10 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 

15 injection layer H IL, a hole transport layer HTL, an electron transport layer ETL, and an 

electron injection layer Ell. 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 Ell are sequentially laminated thereon. Since the common 

20 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/AI), 

aluminum (Al), silver (Ag), magnesium (Mg), or gold (Au) may be used as the reflective 

material. 

25 [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. 

-24-

Page 291 BOE v. Samsung IPR2025-01478 
Ex-1002



1 224007 /411598-06416 

[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 detail, 

5 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 

10 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 131 a, the driving gate electrode 125a, the driving source electrode 

176a, and the driving drain electrode 177 a. The driving semiconductor layer 131 a is 

15 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 131 a may extend from a lateral surface of the 

20 data line 171 to be adjacent to the data line 171. Accordingly, since the length of the 

driving semiconductor layer 131 a 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 176c 

of the compensation thin film transistor T3, and the light emission control source 

25 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 131 a. 
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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 

5 131 a, 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 

10 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 

15 electrode 176c. 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 131 a extends to overlap the 

20 transistor connection portion 71. 

[00124] As described above, since the compensation source electrode 176c and the 

light emission control source electrode 176f may be coupled through the transistor 

connection portion 71 to allow the driving semiconductor layer 131 a, the first storage 

capacitor plate 125h, and the second storage capacitor plate 127 to extend to the 

25 spacing portion d between the compensation source electrode 176c and the light 

emission control source electrode 176f, the storage capacitor Cst may be further 

extended. 

[00125] In the first exemplary embodiment, the driving semiconductor layer 131 a is not 

directly coupled to the compensation source electrode 176c 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 

5 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 

10 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 

15 driving semiconductor layer 131 a, the driving gate electrode 125a, the driving source 

electrode 176a, and the driving drain electrode 177a. The driving semiconductor layer 

131 a is 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 

20 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 

131 a has a' -l '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 131 a is increased, the driving range of the gate voltage applied to the driving gate 

25 electrode 125a may be broadened. 

[00128] The branched portion 34 corresponds to a first path semiconductor layer CH 1 

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 125a, 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 131 a, and the 

5 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 

10 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 CH2 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. 

15 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. 

20 [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 131 a, the driving gate electrode 125a, the driving source electrode 

176a, and the driving drain electrode 177a. The driving semiconductor layer 131a is 

bent. The driving semiconductor layer 131 a includes the first extension portion 31 

25 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 176c at the bent portion 33. 

Accordingly, since the length of the driving semiconductor layer 131 a is increased, the 
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driving range of the gate voltage applied to the driving gate electrode 125a may be 

broadened. 

5 [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 

10 is, the first storage capacitor plate 125h, overlaps the first path semiconductor layer CH 1 

and the second path semiconductor layer CH2 of the driving semiconductor layer 131 a, 

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. 

15 [00133] Further, the length of the first path semiconductor layer CH 1 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 

20 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 CH 1 ). As described above, a 

constant current may be provided to the organic light emitting diode while a threshold 

25 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. 

5 [00134] The driving thin film transistor T1 charges the voltage corresponding to the 

data signal Om 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 OLEO. Because the threshold voltage Vth of the driving thin film transistor T1 may 

be changed over time, the compensation thin film transistor T3 performs 

10 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 Om is transferred can rapidly charge the 

storage capacitor Cst through the compensation thin film transistor T3 (e.g., to a 

15 predetermined voltage/compensation voltage), the compensation of the threshold 

voltage Vth may be relatively rapidly and easily performed. 

[00136] 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 OLEO, stains may be avoided or prevented. That is, since a change 

20 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 

25 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 131 a, 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 131 a 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, 

5 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 OLEO, potentially causing stains. 

[00138] Conversely, when the length of the driving semiconductor layer 131 a of the 

10 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 Om is 

15 applied is reduced as the resolution is increased, the current flows to the OLEO before 

the threshold voltage Vth 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 CH 1 coupled to the compensation thin 

20 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 1 cap" structure, 

which is formed of six thin film transistors and one storage capacitor. However, a sixth 

25 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 1 cap" 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 

5 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 

10 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 OLEO coupled to a plurality of 

signal lines. 

[00143] The plurality of thin film transistors includes the driving thin film transistor T1, 

15 the switching thin film transistor T2, the compensation thin film transistor T3, the 

initialization thin film transistor T 4, the operation control thin film transistor T5, the light 

emission control thin film transistor T6, 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 

20 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 Om, the driving voltage line 172, which is substantially 

parallel to the data line 171, for transferring the driving voltage ELVOO, the initialization 

25 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., a first 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 01 of the driving thin film transistor T1 is 

5 electrically coupled via the light emission control thin film transistor T6 to an anode of the 

OLEO. 

[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 02 of the switching thin film transistor T2 is 

10 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 T 4 

is coupled to the initialization voltage line 124, and the drain electrode 04 of the 

15 initialization thin film transistor T 4 is coupled to the first end Cst1 of the storage capacitor 

Cst, to the drain electrode 03 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 

20 coupled to the drain electrode 06 of the light emission control thin film transistor T6 and 

to the anode of the OLEO, and a drain electrode 07 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 T 4. 

[00149] Hereinafter, operation of the bypass thin film transistor T7 of the organic light 

25 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 

5 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 OLEO 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 

10 divert, a portion of the minimum current of the driving thin film transistor T1 as a bypass 

current lbp 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 

15 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 lbp is large, but when the large driving current for 

20 displaying an image (such as a general image or a white image) flows, an effect of the 

bypass current lbp 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 lbp through 

the bypass thin film transistor T7, has the minimum required current at which the black 

25 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. 11 is a 
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layout view of the organic light emitting diode display according to the sixth exemplary 

embodiment. 

5 [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 

10 initialization voltage Vint, and the bypass signal BP, 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, the initialization voltage line 124, and the bypass control 

line 128, and for respectively applying the data signal Om and the driving voltage ELVOO 

to the pixel. 

15 [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 

T 4, the operation control thin film transistor T5, the light emission control thin film 

transistor T6, the bypass thin film transistor T7, the storage capacitor Cst, and the OLEO 

70 are formed. 

20 [00157] The driving thin film transistor T1, the switching thin film transistor T2, the 

compensation thin film transistor T3, the initialization thin film transistor T 4, 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 

25 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 131 a formed in the driving thin film 
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transistor T1, the switching semiconductor layer 131 b formed in the switching thin film 

transistor T2, the compensation semiconductor layer 131 c formed in the compensation 

5 thin film transistor T3, the initialization semiconductor layer 131 d formed in the 

initialization thin film transistor T 4, the operation control semiconductor layer 131 e 

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 131 g formed in the bypass thin film transistor T7. 

10 [00158] The driving thin film transistor T1 includes the driving semiconductor layer 

131 a, the driving gate electrode 125a, the driving source electrode 176a, and the driving 

drain electrode 177a. The driving semiconductor layer 131 a 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 

15 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 131 a may be in a zigzag form. The driving semiconductor layer 

131 a 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 

20 layer 131 a may be longitudinally in a' 2 ' 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 131 a 

including a plurality of bent portions 33. Accordingly, since the driving channel region 

131 a 1 of the driving semiconductor layer 131 a may be longitudinally formed, the driving 

25 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 OLEO 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 

131 g, the bypass gate electrode 125g, the bypass source electrode 176g, and the 

5 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 

131 g, and the bypass drain electrode 177g corresponds to the bypass drain region 177g 

doped with the impurity in the bypass semiconductor layer 131 g. The bypass source 

electrode 176g is directly coupled to the light emission control drain region 133f. 

10 [00161] The bypass semiconductor layer 131 g is formed on the same layer as the 

driving semiconductor layer 131 a, the switching semiconductor layer 131 b, 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 

15 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 lbp through 

20 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 

25 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 

5 

10 

15 

20 

25 

31: First extension portion 

33: Bent portion 

121: Scan line 

123: Light emission control line 

125a: Driving gate electrode 

131 a: Driving semiconductor layer 

141: First gate insulating layer 

171: Data line 

32: Second extension portion 

11 0: 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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5 

10 

15 

20 

25 

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 

5 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 

1 o a sixth thin film transistor electrically coupled to the second voltage line, 

15 

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 

20 signal from a light emission control line. 

25 

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 

5 gate electrodes of the first and third thin film transistors are configured to receive a signal 

from the first scan line. 

10 

15 

20 

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 

25 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 

5 transistor. 

10 

15 

20 

25 

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 

5 from the first scan line. 

10 

15 

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 

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

25 

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 

5 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 
10 

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 

15 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. 

20 

28. The organic light emitting diode display according to claim 1, wherein the 

curved portion of the semiconductor layer has a partial "S"-shape. 

25 
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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5 

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 

10 thin film transistor, and an organic light emitting diode (OLEO) coupled to a driving drain 

15 

20 

25 

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 
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Yin et al. 
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Mailing Address of Inventor: 

Address 1 1, Samsung-ro, Giheung-gu 

Address 2 
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□ 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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publication at eighteen months after filing. 
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I Continuation of . 17234670 ~021-04-19 

Prior Application Status Patented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 
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automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

~ 0-2012-0084976 J<R ~012-08-02 HVG3KFkuo5 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 
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PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 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 0MB 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 AIA. 
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PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 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 0MB 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 Bin 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 (PDXl - Unless box 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 Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral 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) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin 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 
D 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 above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D 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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PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 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 0MB 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 

Applicant Information: 

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

Applicant 11 I Remove I 
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. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

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

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

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I ~AMSUNG DISPLAY CO., LTD. 

Mailing Address Information For Applicant: 

Address 1 1, Samsung-re, Giheung-gu 

Address 2 

City "'ongin-si, Gyeonggi-do State/Province 

Country I l<R Postal Code 17113 

Phone Number Fax Number 

Email Address 

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

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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PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 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 0MB 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 

Assignee 11 

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

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

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

Signature: Remove 

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 attorney (e.g., see US PTO 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 liKyle W. Kellar/ Date (YYYY-MM-DD) 12022-06-29 

First Name f-YleW. I Last Name I f-ellar Registration Number 171165 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 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 0MB 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 lime 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 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: 

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

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 PatentCooperationTreaty. 

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

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 
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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 I Prioritized Examination - Nonprovisional Application under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

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 
Sub-Total in 

USO($) 

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 USO($) 7160 
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Electronic Acknowledgement Receipt 

EFSID: 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 I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

686457 

1 
Drawings-only black and white line 

224007 _Drawings.pdf no 11 
drawings 

eS 865123 04af20e84 38696a 7 b 7 d b3 592d5 c 
1699d 

Warnings: 
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Information: 

98150 

2 Oath or Declaration filed 224007 _Declaration.pdf no 3 
e0cc6d849fbe1 c4b5de8813fc3657ec67c1 0 

3c97 

Warnings: 

Information: 

1041611 

3 Power of Attorney 224007 _POA_ Transmittal.pdf no 2 
3 6c78c6d aee 1 0a5ca68fe 35 c44 2d aeS aS 92c 

d556 

Warnings: 

Information: 

114354 

4 Track One Request 224007 _ TrackOne.pdf no 2 
d9ec2705807ee 1181 a 155b87eb5d87ab3fa 

4d9b0 

Warnings: 

Information: 

105526 

5 Transmittal Letter 224007 _CON_IDS.pdf no 2 
9e0ffca4ee 7007921f2d43e 3b 7 6ef22ef4a54 

615 

Warnings: 

Information: 

202339 

6 224007 _Application.pdf yes 45 
d 1 aecfc7b529b8289e07f68db3057d9448a 

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 
rackl .pdf 

7 b59d 3185 ab 14 2f87085 aafbS 7 48acd 3 60d 
87b6a 
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Warnings: 

Information: 

124834 

8 
Information Disclosure Statement (IDS) 

224006_PTOSB08.pdf no 6 
Form (SB08) 

4aa6533131572c1 6d8f7bf716f9636ec38d3 
3b78 

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 
b38b 11 db6e45cbccc975f6eccaad9a482b9 

2c9a0 

Warnings: 

Information: 

Total Files Size (in bytes) 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 AQQlications 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 AQQlication 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 AQQlication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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. 

Page 338 BOE v. Samsung IPR2025-01478 
Ex-1002



121 
I 
'-, 

Sn \ 

224007 /411596-06416 
1 /11 

FIG. 1 

172 
l_j 

/ L TS 33 
S5·-,._.; b-" -~~1- En 
os--✓~\ ----\ 

( 
GS 

Tl 

Gt-< 

D3 S3 
i ( ~) 
i 

T3 \, ... -, 
G3 

S6--~,.r ~T6 
u,---

D6 _.r_\____ ---1_ G 6 

Id 1 OLEO 

ELVSS 

Page 339 BOE v. Samsung IPR2025-01478 
Ex-1002



Dm ELVDD 

171,_~ctJ
2 

224007 /411596-06416 
2 / 1 i 

FIG. 2 

124,c-·· ~ ~ 7 <E---Vint 
~ ~' I L ,~ _____ -!_-+ __ --r::::+--f~L ,. ,r i<----+----+ l.![.=-: 

~ _..J ' 

122~-.1 ~ Sn-1 
\ _ _,,-,H--,f--+-++-+----+++-+--f--+l-+----+H--+--+--++-+----+l-

1 ~ i I 

IXJ_T1 _____ _ 
Cst 

~ 

I 
~,-------------

~lf--------1 

-1 "'!-, ,----·mH.,H,_ ~-;--;--;=~=~,, . .,.1;-:-t:.rlttt"TT""r---f--::=, ==t=::-ttHt-i-t-r-r--;c=::::j:::;'71T""'-------_ l=r1 
lLJ'0 .............,1......,): ............... ..............a-+"..........,,.. f.........,.._,v........,_-,......,......,-............-.--! ~ .......................... .....,....,...........,..._,_._............,._,_.~,.......,..., ..................... -- ~• 

L~ ~ ~~ l--~~~ LTgj --~=J 
' ' 

oJED 
( 

OLED 

) 
( 

OLED 

Page 340 BOE v. Samsung IPR2025-01478 
Ex-1002



224007 /411596-06416 
3 / 1 i 

FIG. 3 

Page 341 BOE v. Samsung IPR2025-01478 
Ex-1002



FI(J. 4 

181 351 
V i,.,. f V \ ,--1--) ___ _ 

~ \ If' 
1 

( ( ) i --35C 
I ( . 

i I \ I I 

I I ( \ I 

13la-________ /--~- J, eke r+:, di I :9r-
1 

~:=:=:=:=:==:=:==:==:===-...,___.......;-~..::-~l~ ---160 
• 
27 27 7 

\
27 ·~::;7= :?'.:;':~z::~:/0~-; ;~;k ·1 =::;,~~-141 

: : I I \..._111 
: ' \ \ \ \ \ / \ I ' \ \ \ \ I 

\ t \ \ \ \ 1 i -----------·110 
\ I , \ \ \ \ \ 
\ I : : I I 

\ 
171 172 

\ I I \\ I I 
l I 

J 
I 

70 
191 370 27fl 

\ I 

) I 

I 

f--1 
f-

-------180 

• I I \ I 

\ I/ I I\\ 
·, .... \ (--

1
1 176f 131f1 133f \ 163 

\ I I '--,--' \ 

127 125h 125f 131f 
\_____________ . 177f 

Cst T6 

N 

~ 
0 
0 _, 

;:,,.i,;: .... ~ 
~~ 

0) 

b 
~ 
O} 

Page 342 BOE v. Samsung IPR2025-01478 
Ex-1002



FIG. 5 

,--27ol --==========================================~ ,, 
----=--/ JlOj· 70 ============================================·-- ··'--·191 

Cst 
177f ,------------~-------~ 17 4 

\ 127 125ci ) 
/ \ \ ' ~ !: r:1f:? 

~----180 

/ / \\ //~~, 
rJ/r , --.· -/ /· M J./ /( ;~~\ \\\. 1/ r7 ------100 

~J_-i'-\:.\\'".-~"I~. •• ·--. '• \ w;.; • \ L.!!.~;-- ----::::. ·142 
)' >' __:J, ,-,- ,-,- ',,,, '·,··. ""'· . .V-f '5ri' ~-- '~,_~,._~•-'"::: __ ,~~-_,~ ... _,.,, 

\ • \ f 1 ::-:--141 
,· // // \ I •',A/ ,, •• . / /' 

\. : i \ ,. 1 I •--111 

--~-~- \ ; --~ 1 / ----~ 110 
·--,. \ /~-----/ " 

"\i/ 
\// 
/I 

131a 

N 

~ 
0 
0 

::-: 
<.n .i,.. -~ ~ 
~ a, 
·-"· (D 

0) 

b 
a, 
::::: 
O} 

Page 343 BOE v. Samsung IPR2025-01478 
Ex-1002



224007 /411596-06416 
6 / 11 

FIG. 6 

Page 344 BOE v. Samsung IPR2025-01478 
Ex-1002



( 
OLED 

224007 /411596-06416 
7 I 1 i 

FIG. 7 

~ 

I I 

--- --/ I I 

I I I 
31 33 32 

:,f---"' 
il:8,l 

:\ 

( 
OLED 

~ 

I 
121 

I r--1 
' / 

•r~Sn 

Page 345 BOE v. Samsung IPR2025-01478 
Ex-1002



171 
j"' 

(' ------
'-

224007 /411596-06416 
8 / 1 i 

FIG. 8 

172 
\ 162 ,.,,.,.) ,,"' 

l \ 
,/ \ 

) 

~-------.-- ! 

) 
165 

Page 346 BOE v. Samsung IPR2025-01478 
Ex-1002



224007 /411596-06416 
9 / 1 i 

FIG. 9 

-----176al 
-----12sa l 
"---131aj· Tl 
-----177a 

Page 347 BOE v. Samsung IPR2025-01478 
Ex-1002



224007 /411596-06416 
10 I 11 

FIG. 10 

123 
TS Cst2--/-, 

Cst1---,_ 
Cst r 

p---_.......l·-En 

171-\ S2 D2 
Dm-.-----\ ) 

,I '--J---+---_j 

T1 
\ .rS1 __ ., 

""- D1 

D3 S3 
) 

121 
~ Sn__,_' ---4 ____ -J_~ 

124~ T7 
Vint 

BP----r ___ __J 
) 

128 

\ 
"'\ 

S6-"--/ 

D6--

G7 

T6 

I OLED I \ OLED 
0 

ELVSS 

Page 348 BOE v. Samsung IPR2025-01478 
Ex-1002



224007 /411596-06416 
11 / 11 

FIG. 11 

T7 

[X]! 

I ...+-+--H-1' @ I 

) / 
31 33 

!/ 

Ill 
---------~ 

[X]__J 

~sn-1 

ii 

Page 349 BOE v. Samsung IPR2025-01478 
Ex-1002



INVENTOR'S DECLARATION AND ASSIGNMENT 
FOR PATENT APPLICATION 

Title of Invention: ORGANIC LIGHT EMITTING DIODE DISPLAY 

Docket No.: 70756/S1437 

INVENTOR'S DECLARATION 

As a below named inventor, I hereby declare that: 

This declaration is directed to: 

X The attached application; or 

PATENT 

United States Application or PCT International Application Number filed on . 

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

l 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 
37 C.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. 

T acknowledge that any wil1ful 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) Samsun2 Display Co., Ltd, 
having a place of business at 

(3) 95, Samsun~ 2-Ro. Giheun~•2U, Yon~in-City, Gyeon1:ei::do, 446-711 Republic of Korea 
(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 Letters Patent entitled 
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INVENTOR'S DECLARATION AND ASSIGNMENT 
FOR PATENT APPLICATION 

Docket No. 70756/S1437 

(4) ORGANIC LIGHT EMlITINO DfODE DISPLAY 
which application executed on even date 
herewith or was 

(a) executed on (5a): July 12, 2013 

(b) filed on (5b): 
Application No.; _______ _, 

(QHAIST!E. PARKER & HALE. LLP P.O. Box 
29001. Glendale. CA 91209-9001) ls hereby 
authorized to insert in (b) the specified data, 
when known. 

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 patent$, and the right to a!J benefits under all international conventions for the protection of 
industrial property and applicalions 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 requested, 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. 

Legal Name of Inventor 

Signature 

Jin-Woo Park 
Legal Name of Inventor 

Signature 
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July 12, 2013 

Date 

July 12, 2013 

Date 
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INVENTOR'S DECIARATION AND ASSIGNMENT 
FOR PATENT APPLICATION 

Docket No. 70756/S1437 

Won~Se Lee July 12, 2013 

Legal Name of Inventor Date 

Signature 

WITNESSES: 

SRH PAS1196S64 J-'-07J9113 1ns PM 
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