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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/771,385 05/03/2016 9330593 304/1043 3091
27849 7590 04/13/2016

LEE & MORSE, P.C.

3141 FAIRVIEW PARK DRIVE
SUITE 500

FALLS CHURCH, VA 22042

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 184 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

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

Hwan-Soo JANG, Yongin-City, 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 busmess visit SelectUSA ov
Mianyang
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

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

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
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)

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

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

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

Certificate of Mailing or Transmission

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

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

LEE & MORSE.PC. " Loty cenily hat i Feed) Tl Iy being depoited v the Unied
3141 FAIRVIEW PARK DRIVE s o the Ml Sop 55U s i, o b el
SUITE 500
FALLS CHURCH, VA 22042 Deposhors mame)
(Signature)
(Date)
APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
13/771,385 02/20/2013 Hwan-Soo JANG 304/1043 3091
TITLE OF INVENTION: STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE SAME
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE I PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 04/04/2016
| EXAMINER l ART UNIT | CLASS-SUBCLASS |
PHAM, LLONG D 2691 345-082000
éfFChali%gGeS()).f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list . Lee & Morse, P.C.

(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 3
listed, no name will be printed.

2

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

HE PATENT (print or type)

PLEASE NOTE: Unless an assilgnee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for

recordation as set forth in 37 CF

3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
SAMSUNG DISPLAY CO., LTD. Yongin-City, Gyunggi-Do, Republic of Korea
Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [J A check is enclosed.

[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

Payment by credit card. Form PTO-2038 is attached.

Xl The director is hereby authorized to charge the re?uired fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number _ 50-1645 (enclose an extra copy of this form).

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

d Applicant asserting small entity status. See 37 CFR 1.27

a Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certific’a(ion 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 Uh ﬁv\fw ﬁ/ 352/4) L pate  April 1,2016

Registration No. 58,420

Typed or printed mé/—una C. Lord /Lilia C. Lord/

DTNT QK Dart R /TN 12V Annenrrad far s theaiah 1TN/1/90172

Mamyang BOEEx—062
Page 2 of 3 Case No. IPR2023-01221
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Electronic Patent Application Fee Transmittal

Application Number: 13771385

Filing Date: 20-Feb-2013

Title of Invention: STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE SAME
First Named Inventor/Applicant Name: Hwan-Soo JANG

Filer: Susan S. Morse/Sharon Bender

Attorney Docket Number: 304/1043

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 1501 1 960 960
Wilalnydarg . 1UUZ

Case No. IPR2023-01221
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

9260

Mianyang BOE Ex. 1002
Case No. IPR2023-01221
Page 4 of 294




Electronic Acknowledgement Receipt

EFS ID: 25372350
Application Number: 13771385
International Application Number:
Confirmation Number: 3091

Title of Invention:

STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE SAME

First Named Inventor/Applicant Name:

Hwan-Soo JANG

Customer Number:

27849

Filer:

Susan S. Morse/Sharon Bender

Filer Authorized By:

Susan S. Morse

Attorney Docket Number: 304/1043
Receipt Date: 01-APR-2016
Filing Date: 20-FEB-2013
Time Stamp: 13:13:15

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $960

RAM confirmation Number 10297

Deposit Account

Authorized User

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

Mianyang BOE Ex. 1002
Case No_|PR2023-01221

Page 5 of 294




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
Issue_Fee_Transmittal_2016_0 104181
ue_Fee_ ittal_ _
1 Issue Fee Payment (PTO-85B) 4 01_As_Filed.pdf no 1
2da6f8cd539c72d925d6fdf89db785aaafe3
be27
Warnings:
Information:
30807
2 Fee Worksheet (SB06) fee-info.pdf no 2
de33d2b692e2b4e55c2c89915d3a3alfed9
5329
Warnings:
Information:
Total Files Size (in bytes): 134988

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Mianyang BOE Ex. 1002
Case No. IPR2023-01221
Page 6 of 294




UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
27849 7590 01/04/2016
LEE & MORSE, P.C. PHAM, LONG D
3141 FAIRVIEW PARK DRIVE
SUITE 500 | ART UNIT PAPERNUMBER |
FALLS CHURCH, VA 22042 2691
DATE MAILED: 01/04/2016
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | ~ CONFIRMATION NO.
13/771,385 02/20/2013 Hwan-Soo JANG 304/1043 3091

TITLE OF INVENTION: STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE SAME

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

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

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

Page 1 of 3 Mianyang BOE Ex. 1002
PTOL-85 (Rev. 02/11) Case No. IPR2023-02 221
Page 7 of 294



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

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

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

malntenance fee notifications.

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

27849 7590 01/04/2016
LEE & MORSE, P.C.
3141 FAIRVIEW PARK DRIVE
SUITE 500

FALLS CHURCH, VA 22042

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

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

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

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

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
13/771,385 02/20/2013 Hwan-Soo JANG 304/1043 3091
TITLE OF INVENTION: STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE SAME
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 04/04/2016
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PHAM, LONG D 2691 345-082000

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

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

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

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

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

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

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

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

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

(A) NAME OF ASSIGNEE

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

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

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

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

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

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

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

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

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

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

Authorized Signature Date
Typed or printed name Registration No.
Vianyang BOE EX. TOUZ
Page2 of 3 Case No. IPR2023-01221

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

OMB 0651-0033  U.S. Patent and Trademark Office; U.Pg@emm COMMERCE



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| appcaTonno. | FILING DATE FIRST NAMED INVENTOR | artorvEY DOCKETNO. | conFrRMATIONNO. |
13/771,385 02/20/2013 Hwan-Soo JANG 304/1043 3091
27849 7590 01/04/2016 | DXAMINER |
LEE & MORSE, P.C. PHAM, LONG D
3141 FAIRVIEW PARK DRIVE
SUITE 500 | ART UNIT PAPERNUMBER |
FALLS CHURCH, VA 22042 2691

DATE MAILED: 01/04/2016

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

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

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

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

Page 3 of 3 Mianyang BOE Ex. 1002
PTOL-85 (Rev. 02/11) Case No. |PR2023-0; 221
Page 9 of 294



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

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, tp,a Federal m loc !glﬁxﬁ
enforcement agency, if the USPTO becomes aware of a violation or potential faﬂ}/&ngl 1311 ;

Case No. IPR2023-01221
Page 10 of 294



Application No. Applicant(s)
13/771,385 JANG, HWAN-SOO
: IH i i AlA (First Inventor to
Notice of Allowability Eé?\l"é'?rPHAM gég:”"‘ File) Status
No

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

1. X This communication is responsive to 17 September 2015.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

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

3. X The allowed claim(s) is/are 1-28. 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
hitp:/fwww.usplo.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHisedback@usplo.gov .

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

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

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

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

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

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

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

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

Attachment(s)

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

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

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

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

/LONG D PHAM/
Primary Examiner, Art Unit 2691

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20151227

Mianyang BOE Ex. 1002
Case No. IPR2023-01221
Page 11 of 294




Application/Control Number: 13/771,385 Page 2
Art Unit: 2691

Rejoin Claims

1. Please rejoin claims 9-13 and 22-26:

9-13 (Rejoined).

22-26 (Rejoined).

2. Claims 9-13 and 22-26 are previously withdrawn from consideration as a result of
the election restriction, is hereby rejoined.

Because claims 9-13 and 22-26 were previously withdrawn from consideration
under 37 CFR 1.142 have been rejoined, the restriction requirement as set forth in
the Office action mailed on October 21, 2014 is hereby withdrawn. In view of the
withdrawal of the restriction requirement as to the rejoined inventions, applicant(s) are
advised that if any claim presented in a continuation or divisional application is
anticipated by, or includes all the limitations of, a claim that is allowable in the present
application, such claim may be subject to provisional statutory and/or nonstatutory
double patenting rejections over the claims of the instant application. Once the
restriction requirement is withdrawn, the provisions of 35 U.S.C. 121 are no longer
applicable. See In re Ziegler, 443 F.2d 1211, 1215, 170 USPQ 129, 131-32 (CCPA

1971). See also MPEP § 804.01.

Mianyang BOE Ex. 1002
Case No. IPR2023-01221
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Application/Control Number: 13/771,385 Page 3
Art Unit: 2691

Conclusion
3. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure:
Jeong (U.S. Patent Pub. No. 2010/0171689) discloses a shift register and

organic light emitting display device using the same.

Chung (U.S. Patent Pub. No. 2012/0013588) discloses a display, scan driving

apparatus for the display, and driving method thereof.

Kim et al (U.S. Patent Pub. No. 2009/0262051) discloses an organic light

emitting display device.

Lee et al (U.S. Patent Pub. No. 2013/0002630) discloses a scan driver and

organic light emitting display using the same.

Reasons for Allowance
4. None of the prior art of record teaches an outputting unit having a first node and
a second node, the outputting unit to supply a voltage of a first power supply to the
output terminal according to a voltage applied to the first node and a signal of the third
input terminal to the output terminal according to a voltage applied to the second
node...the signal of the third input terminal directly controls an on/off operation of a

transistor, the transistor included in the first driver.

Mianyang BOE Ex. 1002
Case No. IPR2023-01221
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Application/Control Number: 13/771,385 Page 4
Art Unit: 2691

Inquiries

5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to LONG D. PHAM whose telephone number is (571)270-
5573. The examiner can normally be reached on Monday - Friday: 8:00a.m. - 5:00p.m..

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Chanh Nguyen can be reached on (571)272-7772. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

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

/LONG D PHAM/
Primary Examiner, Art Unit 2691

Mianyang BOE Ex. 1002
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If fee payment is enclosed, this amount is believed to be correct. However, the Director is hereby authorized to
charge any deficiency or credit any overpayment to Deposit Account No. 50-1645.

Any additional fee(s) necessary to effect the proper and timely filing of the accompanying-papers may also be
charged to Deposit Account No. 50-16435.

Mianyang BOE Ex. 1002
Case No. IPR2023-01221
Page 29 of 294



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of:

Hwan-Soo JANG Art Unit: 2691

Serial No.  13/771,385 Examiner: John Kirkpatrick
Filed: February 20, 2013 Confirmation No. 3091

For: STAGE CIRCUIT AND ORGANIC LIGHT Attorney Docket No.  304/1043
EMITTING DISPLAY USING THE SAME

AMENDMENT UNDER 37 C.F.R. § 1.114
-and-
REQUEST FOR CONTINUED EXAMINATION

Mail Stop: BOX RCE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

INTRODUCTORY COMMENTS

In response to the Office Action Made Final mailed June 17, 2015, and the Advisory
Action mailed August 27, 2015, the following is respectfully submitted in connection with the
above-identified application:

Amendments to the Claims are reflected in a listing of claims, which begins on page 2
of this paper.

Remarks begin on page 11 of this paper.
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AMENDMENTS TO THE CLAIMS

Following is a listing of all claims in the present application, which listing supersedes all
previously presented claims:

Listing of Claims:

1. (Currently Amended) A stage circuit having a first input terminal, a second
input terminal, a third input terminal, and an output terminal, the stage circuit comprising:
an outputting unit having a first node and a second node, the outputting unit to supply a

voltage of a first power supply to the output terminal according to a voltage applied to the

first node and [[or]] a signal of the third input terminal to the output terminal in-aeeerdanee

with-veltages according to a voltage applied to the-first node-and the second node;

a first driver to control the voltage of the second node in accordance with signals of the
first input terminal, the second input terminal, and the third input terminal; and

a second driver to control the voltage of the first node in accordance with the signal of the
second input terminal and the voltage of the second node, wherein

the signal of the third input terminal directly at-least controls an on/off operation of a

transistor, the transistor included in the first driver switeh.

2. (Currently Amended) The stage circuit as claimed in claim 1,

wherein the first input terminal receives an output signal of a previous stage circuit or a
start signal,

wherein the second input terminal receives a first clock signal, and

wherein the third input terminal receives a second clock signal.

Page 2 of 14 Mianyang BOE Ex. 1002
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3. (Original) The stage circuit as claimed in claim 2,
wherein the first clock signal and the second clock signal have the same period and have

phases that do not overlap.

4, (Original) The stage circuit as claimed in claim 3,
wherein the first clock signal and the second clock signal have a period equal to two

horizontal periods 2H and are supplied in different horizontal periods as low signals.

5. (Original) The stage circuit as claimed in claim 2, wherein the start signal is

supplied to overlap the first clock signal.

6. (Original) The stage circuit as claimed in claim 2, wherein the first driver
includes:

a first transistor between the first input terminal and the second node, the first transistor
having a gate electrode coupled to the second input terminal; and

a second transistor and a third transistor serially positioned between the second node and
the first power supply,

wherein a gate electrode of the second transistor is coupled to the third input terminal,

and
wherein a gate electrode of the third transistor is coupled to the first node.
7. (Original) The stage circuit as claimed in claim 2, wherein the outputting unit
includes:
Page 3 of 14 Mianyang BOE Ex. 1002
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a fourth transistor between the first power supply and the output terminal, the fourth
transistor having a gate electrode coupled to the first node;

a fifth transistor between the output terminal and the third input terminal, the fifth
transistor having a gate electrode coupled to the second node;

a first capacitor between the second node and the output terminal; and

a second capacitor between the first node and the first power supply.

8. (Original) The stage circuit as claimed in claim 2, wherein the second driver

includes:

a sixth transistor between the first node and the second input terminal, the sixth transistor
having a gate electrode coupled to the second node; and

a seventh transistor between the first node and a second power supply, the second power
supply having a lower voltage than the first power supply, the seventh transistor having a gate

electrode coupled to the second input terminal.

9. (Withdrawn) The stage circuit as claimed in claim 2, wherein the second driver

includes:

a sixth transistor between the first node and the second input terminal, the sixth transistor
having a gate electrode coupled to the second node; and

a seventh transistor between the first node and the second input terminal, the seventh

transistor being diode connected.

Page 4 of 14 Mianyang BOE Ex. 1002
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10. (Withdrawn) The stage circuit as claimed in claim 9, wherein the seventh

transistor is coupled so that a current flows from the first node to the second input terminal.

11.  (Withdrawn) The stage circuit as claimed in claim 1, further comprising a

bidirectional driver coupled to the first input terminal, a fifth input terminal, and the first driver.

12. (Withdrawn) The stage circuit as claimed in claim 11, wherein the bidirectional

driver includes:

a tenth transistor positioned between the first input terminal and the first driver, the tenth

transistor being turned on when a first control signal is supplied; and

an eleventh transistor positioned between the fifth input terminal and the first driver, the

eleventh transistor being turned on when a second control signal is supplied.

13. (Withdrawn-Currently Amended) The stage circuit as claimed in claim 12,
wherein the first input terminal receives an output signal of a previous stage circuit or a

start signal, and

wherein the fifth input terminal receives an output signal of a next stage circuit or a start

signal.

14. (Currently Amended) An organic light emitting display, comprising:
pixels positioned in regions partitioned by scan lines and data lines;

a data driver for supplying data signals to the pixels through the data lines; and

a scan driver for supplying scan signals to the pixels through the scan lines, the scan

Page S of 14 Mianyang BOE Ex. 1002
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driver including stages stage circuits coupled to the scan lines, each of the stage circuits
generating a corresponding scan signal of the scan signals and having a first input terminal, a
second input terminal, a third input terminal, and an output terminal,

wherein each of the stages stage circuits includes:

an outputting unit having a first node and a second node, the outputting unit to supply a

voltage of a first power supply to the output terminal according to a voltage applied to the

first node and [[or]] a signal of the third input terminal to the output terminal in-aeceordanee

with-veltages according to a voltage applied to the-first nede-and the second node,

a first driver to control the voltage of the second node in accordance with signals of the
first input terminal, the second input terminal, and the third input terminal, and

a second driver to control the voltage of the first node in accordance with the signal of the
second input terminal and the voltage of the second node, wherein

the signal of the third input terminal directly atleast controls an on/off operation of a

transistor, the transistor included in the first driver switeh.

15. (Original) The organic light emitting display as claimed in claim 14, wherein a

clock signal supplied to the third input terminal is used as the scan signal.

16. (Currently Amended) The organic light emitting display as claimed in claim 14,

wherein the first input terminal receives a scan signal of a previous stage circuit or a start signal.

17. (Currently Amended) The organic light emitting display as claimed in claim 16,

Page 6 of 14 Mianyang BOE Ex. 1002
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wherein second input terminals of odd stage circuits stages receive a first clock signal
and third input terminals of odd stage circuits stages receive a second clock signal, and
wherein second input terminals of even stage circuits stages receive the second clock

signal and third input terminals of even stage circuits stages receive the first clock signal.

18. (Original) The organic light emitting display as claimed in claim 17, wherein the
first clock signal and the second clock signal have the same period and have phases that do not

overlap.

19. (Original) The organic light emitting display as claimed in claim 17, wherein the
first driver includes:

a first transistor between the first input terminal and the second node, the first transistor
having a gate electrode coupled to the second input terminal; and

a second transistor and a third transistor serially positioned between the second node and
the first power supply,

wherein a gate electrode of the second transistor is coupled to the third input terminal,

and

wherein a gate electrode of the third transistor is coupled to the first node.

20. (Original) The organic light emitting display as claimed in claim 17, wherein the
outputting unit includes:
a fourth transistor between the first power supply and the output terminal, the fourth

transistor having a gate electrode coupled to the first node;

Page 7 of 14 Mianyang BOE Ex. 1002
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a fifth transistor between the output terminal and the third input terminal, the fifth
transistor having a gate electrode coupled to the second node;
a first capacitor between the second node and the output terminal; and

a second capacitor between the first node and the first power supply.

21. (Original) The organic light emitting display as claimed in claim 17, wherein the
second driver includes:

a sixth transistor between the first node and the second input terminal, the sixth transistor
having a gate electrode coupled to the second node; and

a seventh transistor between the first node and a second power supply, the second power
supply having a lower voltage than the first power supply, the seventh transistor having a gate

electrode coupled to the second input terminal.

22. (Withdrawn) The organic light emitting display as claimed in claim 17, wherein
the second driver includes:

a sixth transistor between the first node and the second input terminal, the sixth transistor
having a gate electrode coupled to the second node; and

a seventh transistor between the first node and the second input terminal, the seventh

transistor being diode connected.

23. (Withdrawn) The organic light emitting display as claimed in claim 22. wherein
the seventh transistor is coupled so that a current flows from the first node to the second input

terminal.

Page 8 of 14 Mianyang BOE Ex. 1002
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24, (Withdrawn) The organic light emitting display as claimed in claim 14, further
comprising a bidirectional driver coupled to the first input terminal, a fifth input terminal, and

the first driver.

25. (Withdrawn) The organic light emitting display as claimed in claim 24, wherein

the bidirectional driver includes:

a tenth transistor between the first input terminal and the first driver, the tenth transistor
being turned on when a first control signal is supplied; and

an eleventh transistor between the fifth input terminal and the first driver, the eleventh

transistor being turned on when a second control signal is supplied.

26. (Withdrawn-Currently Amended) The organic light emitting display as
claimed in claim 25,

wherein the first input terminal receives an output signal or a start signal of a previous
stage circuit, and

wherein the fifth input terminal receives an output signal or a start signal of a next stage

circuit.

27. (Currently Amended) The organic light emitting display as claimed in claim 17,
wherein the scan signal of the previous stage circuit or the start signal supplied to the first input

terminal overlaps the clock signal supplied to the second input terminal.

Page 9 of 14 Mianyang BOE Ex. 1002
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28. (Currently Amended) The stage circuit as claimed in claim 1, wherein the

transister the transistor controls the voltage of the second node according to the on/off

operation thereof.
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REMARKS
Prior to entry of this amendment, claims 1-28 were pending in the subject application of
which claims 9-13 and 22-26 were withdrawn from consideration. Claims 1 and 14 are
independent. Claims 1, 2, 13, 14, 16, 17, and 26-28 are amended. No new matter is added.

A. Introduction

In the outstanding Office Action Made Final,

1. claim 14 was objected to as requiring correction of language informalities;

2. claims 1-3, 5, 7, 8, 14-18, 20, 21, 27, and 28 were rejected under 35 U.S.C.
§ 103(a) as being unpatentable over U.S. Patent Publication No. 2008/0062097 to
Jeong et al. (“the Jeong reference”) in view of U.S. Patent Publication
No. 2011/0115835 to Lee (“the Lee reference”);

3. claim 4 was rejected under 35 U.S.C. § 103(a) as being unpatentable over the
Jeong reference in view of the Lee reference, and further in view of U.S. Patent
Publication No. 2011/0227884 to Chung (“the Chung reference”); and

4. claims 6 and 19 were rejected under 35 U.S.C. § 103(a) as being unpatentable
over the Jeong reference in view of the Lee reference, and further in view of U.S.
Patent Publication No. 2012/0062525 to Kim (“the Kim reference”).

B. Objection to Claim 14

In the outstanding Office Action Made Final, claim 14 was objected to as requiring
correction of language informalities. Claim 14 has been amended to correct the language
informalities thereof. Therefore, it is respectfully requested that this objection be withdrawn.

C. Asserted Obviousness Rejection of Claims 1-3, 5. 7. 8, 14-18, 20, 21, 27, and 28

In the outstanding Office Action Made Final, claims 1-3, 5, 7, 8, 14-18, 20, 21, 27, and
28 were rejected under 35 U.S.C. § 103(a) as being unpatentable over the Jeong reference in
view of the Lee reference. This rejection is respectfully traversed for at least the following
reasons.

In the interview (which was conducted on August 21, 2015), the Examiner asserted that

Page 11 of 14 Mianyang BOE Ex. 1002
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U.S. Patent No. 8,553,026 (which was newly found) teaches the claims. Further, the Examiner
suggested additional limitations to claims 1 and 14 in order to overcome the newly found
reference (i.e., Patent No. 8,553,026).

Without conceding the assertion of the Examiner, claim 1 has been amended to include
the additional limitations as suggested by the Examiner in the interview and the Advisory Action
dated August 27, 2015, i.e., recite, in part, “an outputting unit having a first node and a second
node, the outputting unit to supply a voltage of a first power supply to the output terminal
according to a voltage applied to the first node and a signal of the third input terminal to the
output terminal according to a voltage applied to the second node; [...] the signal of the third
input terminal directly controls an on/off operation of a transistor, the transistor included in the
first driver.” Claim 14 has been amended in a similar manner to claim 1. Therefore, it is
respectfully submitted that claims 1 and 14 are allowable over the currently cited references and
the newly found reference. Further, claims 2-3, 5, 7, 8, 15-18, 20, 21, 27, and 28 are allowable at
least by virtue of their dependency from claim 1 or 14. Therefore, it is respectfully requested that
this rejection be reconsidered and withdrawn.

D. Asserted Obviousness Rejection of Claim 4

In the outstanding Office Action Made Final, claim 4 was rejected under 35 U.S.C.
§ 103(a) as being unpatentable over the Jeong reference in view of the Lee reference, and further
in view of the Chung reference. This rejection is respectfully traversed for the reasons below.

As set forth above in Section C, claims 1 and 14 are allowable over the currently cited
references and the newly found reference. Further, claim 4 is allowable at least by virtue of its
dependency from claim 1. Therefore, it is respectfully requested that this rejection be

reconsidered and withdrawn.
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E. Asserted Obviousness Rejection of Claims 6 and 19

In the outstanding Office Action Made Final, claims 6 and 19 were rejected under 35
U.S.C. § 103(a) as being unpatentable over the Jeong reference in view of the Lee reference, and
further in view of the Kim reference. This rejection is respectfully traversed for the reasons
below.

As set forth above in Section C, claims 1 and 14 are allowable over the currently cited
references and the newly found reference. Further, claims 6 and 19 are allowable at least by
virtue of their dependency from claim 1 or 14. Therefore, it is respectfully requested that this
rejection be reconsidered and withdrawn.

F. Rejoinder Requested

It is respectfully submitted that claims 1 and 14 are in condition for allowance. As the
withdrawn claims recite or incorporate the limitations of respective ones of allowable claims 1
and 14, it is respectfully requested that the Election of Species Requirements be withdrawn, and
claims 9-13 and 22-26 be rejoined.

G. Conclusion

The above remarks demonstrate the failings of the outstanding rejections, and are
sufficient to overcome them. However, while these remarks may refer to particular claim
elements, they are not intended to, nor need they, comprehensively address each and every
reason for the patentability of the claimed subject matter over the applied art. Accordingly, it is
respectfully submitted that the claims are allowable for reasons including, but not limited to,
those set forth above, and patentability of the claims does not depend solely on the particular

claim elements discussed above.
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If the Examiner believes that additional discussions or information might advance the
prosecution of the instant application, the Examiner is invited to contact the undersigned at the
telephone number listed below to expedite resolution of any outstanding issues.

In view of the foregoing, reconsideration of this application is earnestly solicited, and an

early and favorable further action upon all the claims is hereby requested.

Respectfully submitted,

LEE & MORSE, P.C.

Date: September 17, 2015 JL;Q-‘a, (/(@f /

Lilia C. Lord, Registration No. 58,420
/Lilia C. Lord/

LEE & MORSE, P.C.

3141 FAIRVIEW PARK DRIVE, SUITE 500
FALLS CHURCH, VA 22042
703.207.0008 TEL

703.207.0003 FAX

PETITION and
DEPOSIT ACCOUNT CHARGE AUTHORIZATION

This document and any concurrently filed papers are believed to be timely. Should any extension of the term be
required, applicant hereby petitions the Director for such extension and requests that any applicable petition fee be
charged to Deposit Account No. 50-1645.

If fee payment is enclosed, this amount is believed to be correct. However, the Director is hereby authorized to
charge any deficiency or credit any overpayment to Deposit Account No. 50-1645.

Any additional fee(s) necessary to effect the proper and timely filing of the accompanying-papers may also be
charged to Deposit Account No. 50-1645.
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Hwan-Soo JANG

Customer Number:

27849

Filer:

Susan S. Morse/Sharon Bender

Filer Authorized By:

Susan S. Morse

Attorney Docket Number: 304/1043
Receipt Date: 17-SEP-2015
Filing Date: 20-FEB-2013
Time Stamp: 14:36:09

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1200

RAM confirmation Number 847

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 . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
607805
1 AO4_2015_09_17_Amendment e 16
_RCE_As_Filed.pdf y
8817f324d0586d319af682664acc899941
b2e8
Multipart Description/PDF files in .zip description
Document Description Start End

Request for Continued Examination (RCE) 1 2

Amendment Submitted/Entered with Filing of CPA/RCE 3 3

Claims 4 12

Applicant Arguments/Remarks Made in an Amendment 13 16

Warnings:
Information:
30666
2 Fee Worksheet (SB06) fee-info.pdf no 2
9515ab33565c4696eb0e2c1f06d0cd04c6d
34748
Warnings:
Information:
Total Files Size (in bytes); 638471

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the interpatj fili te of

y 9 P Rﬂlanyang BRYRng\filing 59

the application.
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD | Applcation or Docket Number | Fiing Date
Substitute for Form PTO-875 13/771 ,385 02/20/2013 D To be Mailed
eNnTiTY: [XLArRceE [ smaLL [] Micro

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 GFR 1.16(a), (b), or (c)
[1 searcH Fee N/A N/A N/A
(37 GFR 1.16(K), (i), or (m))
|:| EXAMINATION FEE
(37 CFR 1.16(0), (), or (q)) N/A N/A N/A
TOTAL CLAIMS ) N
(87 CFR 1.16() minus 20 = X3 =
INDEPENDENT CLAIMS ) N
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
] of paper, the application size fee due is $310 ($155
ASF;PCL;%?-TSN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
p—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
— | 09/17/2015 ;‘E#"EAF'{N'NG ’;‘HE"&%%SLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
= e ]-28 vinus | -+ 28 -0 x 580 -
A EE B inus | -3 - 0 x 420 -
<§E D Application Size Fee (37 CFR 1.16(s))
p—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16()))

TOTAL ADD’L FEE

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
v B vinus | - - xs -
> Independent " . e
N lber CER 1.16(h)) Minus = X $ =
Z | [ Appiication size Fee (37 CFR 1.16(s))
=
<C D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))

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

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** 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.

TOTAL ADD’L FEE

LIE
/TAMMY ACREE/

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

If you need assistance in completing the form, call 1-800-PTO-9199 and Selﬁ?ﬁ%ﬁ?é n g BO E E X. 1 0 0 2
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
13/771,385 02/20/2013 Hwan-Soo JANG 304/1043 3091
27849 7590 08/27/2015
EXAMINER
LEE & MORSE, P.C. | |
3141 FAIRVIEW PARK DRIVE KIRKPATRICK, JOEN
SUITE 500
FALLS CHURCH, VA 22042 | ART UNIT | PAPER NUMBER |
2691
| NOTIFICATION DATE | DELIVERY MODE |
08/27/2015 ELECTRONIC

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

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

eoa@lee-iplaw.com
swerbow @lee-iplaw.com

Mianyang BOE Ex. 1002
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Application No. Applicant(s)

) .. ) 13/771,385 JANG, HWAN-SOO
Examiner-Initiated Interview Summary

Examiner Art Unit

JOHN KIRKPATRICK 2691

All participants (applicant, applicant’s representative, PTO personnel):

(1) JOHN KIRKPATRICK. (3) .

(2) WONSUK HWANG. (4) .

Date of Interview: 21 August 2015.

Type: [X Telephonic [ Video Conference
[ Personal [copy given to: [] applicant [ applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:
Issues Discussed []101 []112 [X]102 []103 [JOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1.

Identification of prior art discussed: U.S. 8553026 B2.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

As a result of the additional search conducted by the Examiner, the Examiner believes that CK2 of Fig. 3 of the '026
patent discloses Applicant's amended limitation and may anticipate claim 1. The Examiner proposed amending lines
3-5 and lines 10-11 of claim 1 to recite "an outpulting unit having a first node and a second node, the outputting unit to
supply a voltage of a first power supply according to a voltage applied to the first node and a signal of the third input
terminal to the output terminal according to a voltage applied to the second node;... the signal of the third input
termina directly controls an on/off operation of a transistor included in the first dirver" in order to overcome the newly
found reference.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

] Attachment

/JOHN KIRKPATRICK/
Examiner, Art Unit 2691

U.S. Patent and Trademark Office .
PTOL-413B (Rev. 8/11/2010) Interview Summary Mianyang BOE g, 10Q¢is0s21
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Application No. Applicant(s)
Advisory Action 13/771,385 JANG, HWAN-SOO
Before the Filing of an Appeal Brief [Examiner Art Unit ATA (First Inventor to File) Status
JOHN KIRKPATRICK 2691 No

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

THE REPLY FILED 13 August 2015 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. X The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) |:| The period for reply expires months from the mailing date of the final rejection.
b) & The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) D A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
FIRST RESPONSE TO APPLICANT'S EIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL
2. [] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).
AMENDMENTS

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

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

d) |:| They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See continuation sheet. (See 37 CFR 1.116 and 41.33(a)).
4.[] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. |:| Applicant’s reply has overcome the following rejection(s):
6. |:| Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).

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

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

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

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

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

REQUEST FOR RECONSIDERATION/OTHER

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

13. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
14. X Other: PTOL-2323, PTOL-413B, PTOL-892.
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to: .
Claim(s) rejected: 1-8,14-21,27 and 28.
Claim(s) withdrawn from consideration: 9-13 and 22-26.

/JOHN KIRKPATRICK/
Examiner, Art Unit 2691

U.S. Patent and Trademark Office Vlianyang bOE EX. TUUZ
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Case No |P?§26@’3951\Eﬂ150821
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Continuation Sheet (PTOL-303) Application No.

Continuation of 3: The limitations of amended independent claims 1 and 14, in particular, "the signal of the third input terminal at least
controls an on/off operation of a transistor, the transistor included in the stage circuit" as recited in amended claim 1, raise new issues that
require further search and/or consideration.

In response to Applicants' request for entry into AFCP 2.0, the request is acknowledged and further search and consideration has been
given to Applicants' amendment as described in the attached PTO 2323 and Interview Summary.

Mianyang BOE Ex. 1002
Case No. IPR2023-01221
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Application No. Applicant(s)

) .. ) 13/771,385 JANG, HWAN-SOO
Examiner-Initiated Interview Summary

Examiner Art Unit

JOHN KIRKPATRICK 2691

All participants (applicant, applicant’s representative, PTO personnel):

(1) JOHN KIRKPATRICK. (3) .

(2) WONSUK HWANG. (4) .

Date of Interview: 21 August 2015.

Type: [X Telephonic [ Video Conference
[ Personal [copy given to: [] applicant [ applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description:
Issues Discussed []101 []112 [X]102 []103 [JOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1.

Identification of prior art discussed: U.S. 8553026 B2.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

As a result of the additional search conducted by the Examiner, the Examiner believes that CK2 of Fig. 3 of the '026
patent discloses Applicant's amended limitation and may anticipate claim 1. The Examiner proposed amending lines
3-5 and lines 10-11 of claim 1 to recite "an outpulting unit having a first node and a second node, the outputting unit to
supply a voltage of a first power supply according to a voltage applied to the first node and a signal of the third input
terminal to the output terminal according to a voltage applied to the second node;... the signal of the third input
termina directly controls an on/off operation of a transistor included in the first dirver" in order to overcome the newly
found reference.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

] Attachment

/JOHN KIRKPATRICK/
Examiner, Art Unit 2691

U.S. Patent and Trademark Office .
PTOL-413B (Rev. 8/11/2010) Interview Summary Mianyang BOE g, 10Q¢is0s21
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Notice of References Cited

Application/Control No.

Reexamination

Applicant(s)/Patent Under

13/771,385 JANG, HWAN-SOO
Examiner Art Unit
JOHN KIRKPATRICK 2691 Page 1 of 1

U.S. PATENT DOCUMENTS

* Coumfj?o“;g_‘;';‘m'igf_”g‘:; Code MM?@?YY Name CPC Classification US Classification
* A | US-8,5653,026 B2 10-2013 Park; Seong-Il G09G3/3266 345/212
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Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
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EAST Search History

EAST Search History
EAST Search History (Prior Art)
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DO NOT ENTER BOX AFTER FINAL

08/21/2015 /JCK/

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of:

Hwan-Soo JANG Art Unit: 2691
Serial No.  13/771,385 Examiner: John Kirkpatrick
Filed: February 20, 2013 Confirmation No. 3091

For: STAGE CIRCUIT AND ORGANIC LIGHT  Attorney Docket No.  304/1043
EMITTING DISPLAY USING THE SAME

AMENDMENT UNDER 37 C.F.R. §1.116

Mail Stop: BOX AF

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

INTRODUCTORY COMMENTS

In response to the Office Action Made Final mailed June 17, 2015, the following 1s
respectfully submitted in connection with the above-identified application:

Amendments to the Claims are reflected in a listing of claims, which begins on page 2
of this paper.

Remarks begin on page 11 of this paper.

Mianyang BOE Ex. 1002
Case No. IPR2023-01221
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Application No. Applicant(s)

AFCP 2.0 13/771.385 JANG, HWAN-SOO

° o Examiner Art Unit
Decision
JOHN KIRKPATRICK 2691

This is in response to the After Final Consideration Pilot request filed 13 August 2015.
1. Improper Request — The AFCP 2.0 request is improper for the following reason(s) and the after final amendment submitted with
the request will be treated under pre-pilot procedure.
] An AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted.
] A non-broadening amendment to at least one independent claim was not submitted.

] A proper AFCP 2.0 request was submitted in response to the most recent final rejection.
[] Other:
2. Proper Request
A. After final amendment submitted with the request will not be treated under AFCP 2.0.
The after final amendment cannot be reviewed and a search conducted within the guidelines of the pilot program.
[] The after final amendment will be treated under pre-pilot procedure.
B. Updated search and/or completed additional consideration.
The examiner performed an updated search and/or completed additional consideration of the after final amendment

within the time authorized for the pilot program. The result(s) of the updated search and/or completed additional
consideration are:

[ 1. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is
issued herewith.

[] 2. The after final amendment would not overcome all of the rejections in the most recent final Office action.
See attached interview summary for further details.

[ 3. The after final amendment was reviewed, and it raises a new issue(s). See attached interview summary for
further details.

X 4. The after final amendment raises new issues, but would overcome all of the rejections in the most recent
final Office action. A decision on determining allowability could not be made within the guidelines of the
pilot. See attached interview summary for further details, including any newly discovered prior art.

[15. Other:

Examiner Note: Please attach an interview summary when necessary as described above.

U.S. Patent and Trademark Office
PTOL-2323 (Rev. 10-14) AFCP 2.0 Decision Part of Paper No. 20150821

Mianyang BOE Ex. 1002
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Doc Code: A.NE.AFCP
Document Description: After Final Consideration Pilot Program Request

PTQ/SB/434 (05-13)

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

Practitioner Docket No.: Application No.: Filing Date:

304/1043 13/771,385 February 20, 2013

First Named Inventor: Title:

Hwan-Soo JANG STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE SAME

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

1.

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

The above-identified application contains an outstanding final rejection.

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

This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in
response to the outstanding final rejection.

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

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

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

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

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

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

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

= If the applicant declines the interview, or if the interview cannot be scheduled within ten (10) calendar
days from the date that the examiner first contacts the applicant, then the examiner will proceed
consistent with current practice concerning responses after final rejection under 37 CFR 1.116.
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Susan S. Morse 35,292
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of:

Hwan-Soo JANG Art Unit: 2691
Serial No. 13/771,385 Examiner: John Kirkpatrick
Filed: February 20, 2013 Confirmation No. 3091

For: STAGE CIRCUIT AND ORGANIC LIGHT  Attorney Docket No.  304/1043
EMITTING DISPLAY USING THE SAME

AMENDMENT UNDER 37 C.F.R. §1.116

Mail Stop: BOX AF

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

INTRODUCTORY COMMENTS

In response to the Office Action Made Final mailed June 17, 2015, the following is
respectfully submitted in connection with the above-identified application:

Amendments to the Claims are reflected in a listing of claims, which begins on page 2
of this paper.

Remarks begin on page 11 of this paper.
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AMENDMENTS TO THE CLAIMS

Following is a listing of all claims in the present application, which listing supersedes all
previously presented claims:

Listing of Claims:

1. (Currently Amended) A stage circuit having a first input terminal, a second
input terminal, a third input terminal, and an output terminal, the stage circuit comprising:

an outputting unit having a first node and a second node, the outputting unit to supply a
voltage of a first power supply or a signal of the third input terminal to the output terminal in
accordance with voltages applied to the first node and the second node;

a first driver to control the voltage of the second node in accordance with signals of the
first input terminal, the second input terminal, and the third input terminal; and

a second driver to control the voltage of the first node in accordance with the signal of the
second input terminal and the voltage of the second node, wherein

the signal of the third input terminal at least controls an on/off operation of a transistor,

the transistor included in the stage circuit switch.

2. (Currently Amended) The stage circuit as claimed in claim 1,

wherein the first input terminal receives an output signal of a previous stage circuit or a
start signal,

wherein the second input terminal receives a first clock signal, and

wherein the third input terminal receives a second clock signal.

3. (Original) The stage circuit as claimed in claim 2,

Page 2 of 15 Mianyang BOE Ex. 1002
Case No. IPR2023-01221
Page 61 of 294



Serial No. 13/771,385 Atty. Docket No. 304/1043
Amendment dated August 13, 2015 Response to Office Action Made Final mailed June 17,2015

wherein the first clock signal and the second clock signal have the same period and have

phases that do not overlap.

4. (Original) The stage circuit as claimed in claim 3,
wherein the first clock signal and the second clock signal have a period equal to two

horizontal periods 2H and are supplied in different horizontal periods as low signals.

5. (Original) The stage circuit as claimed in claim 2, wherein the start signal is

supplied to overlap the first clock signal.

6. (Original) The stage circuit as claimed in claim 2, wherein the first driver
includes:

a first transistor between the first input terminal and the second node, the first transistor
having a gate electrode coupled to the second input terminal; and

a second transistor and a third transistor serially positioned between the second node and
the first power supply,

wherein a gate electrode of the second transistor is coupled to the third input terminal,

and
wherein a gate electrode of the third transistor is coupled to the first node.
7. (Original) The stage circuit as claimed in claim 2, wherein the outputting unit
includes:
Page 3 of 15 Mianyang BOE Ex. 1002

Case No. IPR2023-01221
Page 62 of 294



Serial No. 13/771,385 Atty. Docket No. 304/1043
Amendment dated August 13, 2015 Response to Office Action Made Final matiled June 17,2015

a fourth transistor between the first power supply and the output terminal, the fourth
transistor having a gate electrode coupled to the first node;

a fifth transistor between the output terminal and the third input terminal, the fifth
transistor having a gate electrode coupled to the second node;

a first capacitor between the second node and the output terminal; and

a second capacitor between the first node and the first power supply.

8. (Original) The stage circuit as claimed in claim 2, wherein the second driver

includes:

a sixth transistor between the first node and the second input terminal, the sixth transistor
having a gate electrode coupled to the second node; and

a seventh transistor between the first node and a second power supply, the second power
supply having a lower voltage than the first power supply, the seventh transistor having a gate

electrode coupled to the second input terminal.

9. (Withdrawn) The stage circuit as claimed in claim 2, wherein the second driver

includes:
a sixth transistor between the first node and the second input terminal, the sixth transistor
having a gate electrode coupled to the second node; and

a seventh transistor between the first node and the second input terminal, the seventh

transistor being diode connected.
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10. (Withdrawn) The stage circuit as claimed in claim 9, wherein the seventh

transistor is coupled so that a current flows from the first node to the second input terminal.

11. (Withdrawn) The stage circuit as claimed in claim 1, further comprising a

bidirectional driver coupled to the first input terminal, a fifth input terminal, and the first driver.

12. (Withdrawn) The stage circuit as claimed in claim 11, wherein the bidirectional

driver includes:

a tenth transistor positioned between the first input terminal and the first driver, the tenth

transistor being turned on when a first control signal is supplied; and

an eleventh transistor positioned between the fifth input terminal and the first driver, the

eleventh transistor being turned on when a second control signal is supplied.

13. (Withdrawn-Currently Amended) The stage circuit as claimed in claim 12,

wherein the first input terminal receives an output signal of a previous stage circuit or a

start signal, and

wherein the fifth input terminal receives an output signal of a next stage circuit or a start

signal.

14. (Currently Amended) An organic light emitting display, comprising:
pixels positioned in regions partitioned by scan lines and data lines;

a data driver for supplying data signals to the pixels through the data lines; and

a scan driver for supplying scan signals to the pixels through the scan lines, the scan
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driver including stages stage circuits coupled to the scan lines, each of the stage circuits
generating a corresponding scan signal of the scan signals and having a first input terminal, a
second input terminal, a third input terminal, and an output terminal,

wherein each of the stages stage circuits includes:

an outputting unit having a first node and a second node, the outputting unit to supply a
voltage of a first power supply or a signal of the third input terminal to the output terminal in
accordance with voltages applied to the first node and the second node,

a first driver to control the voltage of the second node in accordance with signals of the
first input terminal, the second input terminal, and the third input terminal, and

a second driver to control the voltage of the first node in accordance with the signal of the
second input terminal and the voltage of the second node, wherein

the signal of the third input terminal at least controls an on/off operation of a transistor,

the transistor included in each of the stage circuits of the scan driver switeh.

15. (Original) The organic light emitting display as claimed in claim 14, wherein a

clock signal supplied to the third input terminal is used as the scan signal.

16. (Currently Amended) The organic light emitting display as claimed in claim 14,

wherein the first input terminal receives a scan signal of a previous stage circuit or a start signal.

17. (Currently Amended) The organic light emitting display as claimed in claim 16,
wherein second input terminals of odd stage circuits stages receive a first clock signal

and third input terminals of odd stage circuits stages receive a second clock signal, and
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wherein second input terminals of even stage circuits stages receive the second clock

signal and third input terminals of even stage circuits stages receive the first clock signal.

18. (Original) The organic light emitting display as claimed in claim 17, wherein the
first clock signal and the second clock signal have the same period and have phases that do not

overlap.

19. (Original) The organic light emitting display as claimed in claim 17, wherein the

first driver includes:

a first transistor between the first input terminal and the second node, the first transistor
having a gate electrode coupled to the second input terminal; and

a second transistor and a third transistor serially positioned between the second node and
the first power supply,

wherein a gate electrode of the second transistor is coupled to the third input terminal,

and

wherein a gate electrode of the third transistor is coupled to the first node.

20. (Original) The organic light emitting display as claimed in claim 17, wherein the
outputting unit includes:

a fourth transistor between the first power supply and the output terminal, the fourth
transistor having a gate electrode coupled to the first node;

a fifth transistor between the output terminal and the third input terminal, the fifth

transistor having a gate electrode coupled to the second node;
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a first capacitor between the second node and the output terminal; and

a second capacitor between the first node and the first power supply.

21. (Original) The organic light emitting display as claimed in claim 17, wherein the
second driver includes:

a sixth transistor between the first node and the second input terminal, the sixth transistor
having a gate electrode coupled to the second node; and

a seventh transistor between the first node and a second power supply, the second power
supply having a lower voltage than the first power supply, the seventh transistor having a gate

electrode coupled to the second input terminal.

22. (Withdrawn) The organic light emitting display as claimed in claim 17, wherein
the second driver includes:

a sixth transistor between the first node and the second input terminal, the sixth transistor
having a gate electrode coupled to the second node; and

a seventh transistor between the first node and the second input terminal, the seventh

transistor being diode connected.

23. (Withdrawn) The organic light emitting display as claimed in claim 22, wherein
the seventh transistor is coupled so that a current flows from the first node to the second input

terminal.
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24. (Withdrawn) The organic light emitting display as claimed in claim 14, further
comprising a bidirectional driver coupled to the first input terminal, a fifth input terminal, and

the first driver.

25. (Withdrawn) The organic light emitting display as claimed in claim 24, wherein
the bidirectional driver includes:
a tenth transistor between the first input terminal and the first driver, the tenth transistor

being turned on when a first control signal is supplied; and
an eleventh transistor between the fifth input terminal and the first driver, the eleventh

transistor being turned on when a second control signal is supplied.

26. (Withdrawn-Currently Amended) The organic light emitting display as

claimed in claim 25,

wherein the first input terminal receives an output signal or a start signal of a previous
stage circuit, and

wherein the fifth input terminal receives an output signal or a start signal of a next stage

circuit.

27. (Currently Amended) The organic light emitting display as claimed in claim 17,
wherein the scan signal of the previous stage circuit or the start signal supplied to the first input

terminal overlaps the clock signal supplied to the second input terminal.
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28. (Currently Amended) The stage circuit as claimed in claim 1, wherein the

transistor the transistor controls the voltage of the second node according to the on/off

operation thereof.
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REMARKS
Prior to entry of this amendment, claims 1-28 were pending in the subject application of
which claims 9-13 and 22-26 were withdrawn from consideration. Claims 1 and 14 are
independent. Claims 1, 2, 13, 14, 16, 17, and 26-28 are amended. No new matter is added.

A. Introduction

In the outstanding Office Action Made Final,

1. claim 14 was objected to as requiring correction of language informalities;

2. claims 1-3, 5, 7, 8, 14-18, 20, 21, 27, and 28 were rejected under 35 U.S.C.
§ 103(a) as being unpatentable over U.S. Patent Publication No. 2008/0062097 to
Jeong et al. (“the Jeong reference”) in view of U.S. Patent Publication
No. 2011/0115835 to Lee (“the Lee reference”);

3. claim 4 was rejected under 35 U.S.C. § 103(a) as being unpatentable over the
Jeong reference in view of the Lee reference, and further in view of U.S. Patent
Publication No. 2011/0227884 to Chung (“the Chung reference”); and

4. claims 6 and 19 were rejected under 35 U.S.C. § 103(a) as being unpatentable
over the Jeong reference in view of the Lee reference, and further in view of U.S.
Patent Publication No. 2012/0062525 to Kim (“the Kim reference”).

B. Obiection to Claim 14

In the outstanding Office Action Made Final, claim 14 was objected to as requiring
correction of language informalities. Claim 14 has been amended to correct the language
informalities thereof. Therefore, it is respectfully requested that this objection be withdrawn.

C. Asserted Obviousness Rejection of Claims 1-3. 5.7, 8. 14-18.20.21.27. and 28

In the outstanding Office Action Made Final, claims 1-3, 5, 7, 8, 14-18, 20, 21, 27, and
28 were rejected under 35 U.S.C. § 103(a) as being unpatentable over the Jeong reference in
view of the Lee reference. This rejection is respectfully traversed for at least the following

r¢casons.

Without conceding the correctness of the rejection, claim 14 has been amended to recite,

Page 11 of 15 Mianyang BOE Ex. 1002
Case No. IPR2023-01221
Page 70 of 294



Serial No. 13/771,385 Atty. Docket No. 304/1043
Amendment dated August 13, 2015 Response to Office Action Made Final mailed June 17, 2015

in part, “the signal of the third input terminal at least controls an on/off operation of a transistor,
the transistor included in each of the stage circuits of the scan driver.” (Emphasis is added.)
Claim 1 has been amended in a similar manner to claim 14. It is respectfully submitted that the

cited references fail to disclose, suggest, or render obvious the subject matter of claims 1 and 14.

Page 4 of the outstanding Office action admits that the Jeong reference fails to disclose a
third the signal of a third input terminal to control an on/off operation of a switch, as claimed in
original claim 1. However, the Office action alleges that the Lee reference remedies the
deficiencies of the Jeong reference, because the Lee reference discloses the switching transistor
M?2 of the pixel, which is turned on by the selection signal of the selected scan line Sn, and the
selection signal of the selected scan line Sn is substantially identical to the three clock signal
CLK3 (alleged signal of the third input terminal) of the Jeong reference.

However, as noted in page 5 of the Office action, the switching transistor M2 (alleged
switch/transistor) of the Lee reference is included in the pixel, and is not included in a stage
circuit of a scan driver, which supplies a scan signal to the pixel. Thus, even if the three clock
signal CLK 3 (alleged signal of the third input terminal) of the Jeong reference can be applied to
the switching transistor M2 (alleged transistor) of the Lee reference, which is not conceded, the
three clock signal CLK 3 of the Jeong reference merely controls an on/off operation of a
transistor included in a pixel, not a transistor included in a stage circuit of a scan driver.

In contrast. claims 1 and 14 recite that a signal of a third input terminal at least controls
an on/off operation of a transistor that is included in a stage circuit (of a scan driver).
Therefore, even assuming, arguendo, the cited reference could be properly combined, which is
not conceded, the combination would still fail to disclose, suggest, or render obvious the subject

matter of claims 1 and 14.
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In addition, claim 28 has been amended to recite “the transistor controls the voltage of the
second node according to the on/off operation thereof.” It is respectfully submitted that no
portion of the cited references discloses or suggests the limitations of claim 28.

In view of the above, claims 1 and 14 are allowable over the Jeong and Lee references.
Further, 2-3, 5, 7, 8, 15-18, 20, 21, 27, and 28 are allowable at least by virtue of their dependency
from claim 1 or 14. Therefore, it is respectfully requested that this rejection be reconsidered and
withdrawn.

D. Asserted Obviousness Rejection of Claim 4

In the outstanding Office Action Made Final, claim 4 was rejected under 35 U.S.C.

§ 103(a) as being unpatentable over the Jeong reference in view of the Lee reference, and further
in view of the Chung reference. This rejection is respectfully traversed for the reasons below.

It is respectfully submitted that the Chung reference fails to remedy the deficiencies of
the Jeong and Lee references set forth above in Section C. Thus, even assuming, arguendo, the
cited reference could be properly combined, which is not conceded, the combination would still
fail to disclose, suggest, or render obvious the subject matter of claim 1. Further, claim 4 is
allowable at least by virtue of its dependency from claim 1. Therefore, it is respectfully requested
that this rejection be reconsidered and withdrawn.

E. Asserted Obviousness Rejection of Claims 6 and 19

In the outstanding Office Action Made Final, claims 6 and 19 were rejected under 35
U.S.C. § 103(a) as being unpatentable over the Jeong reference in view of the Lee reference, and
further in view of the Kim reference. This rejection is respectfully traversed for the reasons
below.

It is respectfully submitted that the Kim reference fails to remedy the deficiencies of the
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Jeong and Lee references set forth above in Section C. Thus, even assuming, arguendo, the cited
reference could be properly combined, which is not conceded, the combination would still fail to
disclose, suggest, or render obvious the subject matter of claims 1 and 14. Further, claims 6 and
19 are allowable at least by virtue of their dependency from claim 1 or 14. Therefore, it is
respectfully requested that this rejection be reconsidered and withdrawn.

F. Rejoinder Reguested

It is respectfully submitted that claims 1 and 14 are in condition for allowance. As the
withdrawn claims recite or incorporate the limitations of respective ones of allowable claims 1
and 14, it is respectfully requested that the Election of Species Requirements be withdrawn, and
claims 9-13 and 22-26 be rejoined.

G. Entry of Amendment Requested

Applicant respectfully submits that the pending claims are in condition for allowance,
and that the instant amendments overcome the rejections set forth in the outstanding Office
Action Made Final. Further, the instant amendment merely amends the claims for clarity,
corrects for informalities noted by the Examiner, and requests consideration under AFCP 2.0.
Accordingly, it is respectfully submitted that consideration of the instant amendment does not
place an undue burden on the Examiner, and entry of the above amendment after final is
respectfully requested.

H. Conclusion

The above remarks demonstrate the failings of the outstanding rejections, and are
sufficient to overcome them. However, while these remarks may refer to particular claim
elements. they are not intended to, nor need they, comprehensively address each and every
reason for the patentability of the claimed subject matter over the applied art. Accordingly. it is

respectfully submitted that the claims are allowable for reasons including, but not limited to.
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those set forth above, and patentability of the claims does not depend solely on the particular
claim elements discussed above.

If the Examiner believes that additional discussions or information might advance the
prosecution of the instant application, the Examiner is invited to contact the undersigned at the
telephone number listed below to expedite resolution of any outstanding issues.

In view of the foregoing, reconsideration of this application is earnestly solicited, and an

early and favorable further action upon all the claims is hereby requested.

Respectfully submitted,

LEE & MORSE, P.C.

Date: August 13,2015 % Yy~

Susan S. Morse, Registration No. 35,292
/Susan S. Morse/

LEE & MORSE, P.C.

3141 FAIRVIEW PARK DRIVE, SUITE 500
FALLS CHURCH, VA 22042
703.207.0008 TEL

703.207.0003 FAX

PETITION and
DEPOSIT ACCOUNT CHARGE AUTHORIZATION

This document and any concurrently filed papers are believed to be timely. Should any extension of the term be
required, applicant hereby petitions the Director for such extension and requests that any applicable petition fee be
charged to Deposit Account No. 50-1645.

If fee payment is enclosed, this amount is believed to be correct. However, the Director is hereby authorized to
charge any deficiency or credit any overpayment to Deposit Account No. 50-1645.

Any additional fee(s) necessary to effect the proper and timely filing of the accompanying-papers may also be
charged to Deposit Account No. 50-1645.
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DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions.
Response to Amendment
2. Applicant’'s Amendment, filed May 5, 2015, has been received and entered.

3. Claims 1-28 are pending. Claims 9-13 and 22-26 remain withdrawn. Claim 28

has been added.

Claim Objections
4. Claim 14 is objected to because of the following informalities: line 5 recites “each
of the stage generating a corresponding scan signal,” which is grammatically incorrect.
The Office suggests amending this limitation to recite --each of the stages generating a
corresponding scan signal--. Appropriate correction is required.
5. Claims 15-21 and 27 each depend from claim 14 and are objected to based on

the dependency of each claim.

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

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.
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7. Claims 1-3, 5, 7, 8, 14-18, 20, 21, 27, and 28 are rejected under 35
U.S.C. 103(a) as being unpatentable over Jeong et al. (U.S. Publ. 2008/0062097 A1) in
view of Lee (U.S. Publ. 2011/0115835 A1).
As to claim 1, Jeong (Figs. 4 and 5) discloses a stage circuit (Fig. 4)
having a first input terminal (SSi-1 or SP), a second input terminal (CLK2), a
third input terminal (CLK3), and an output terminal (SSi), the stage circuit
comprising:
an outputting unit (M1, M2, C1) having a first node (N1) and a second
node (N2), the outputting unit to supply a voltage of a first power supply
(VDD) or a signal of the third input terminal to the output terminal in
accordance with voltages applied to the first node and the second node
([0069] discloses that when the voltage of the first node N1 drops to a low level,
the first transistor M1 is turned-on to supply the voltage of the first power supply
VDD to an output line of the stage STi; [0053] discloses that when a voltage level
of the second node N2 is low, the second transistor M2 is turned-on and
electrically connects an output line of the stage ST1 to an input line of the third
clock signal CLK3);
a first driver (M4) to control the voltage of the second node (V(N2);
[0048] discloses that the fourth transistor M4 is turned-on and supplies the start
pulse SP or the output signal SSi-1 of a previous stage to the second node N2)
in accordance with signals of the first input terminal (as discussed, [0048]

discloses that M4 supplies the start pulse SP or the output signal SSi-1 to N2),

Mianyang BOE Ex. 1002
Case No. IPR2023-01221
Page 81 of 294



Application/Control Number: 13/771,385 Page 4
Art Unit: 2691

the second input terminal (Fig. 4 shows the level of CLK2 determines whether
or not the start pulse SP or the output signal SSi-1 is supplied to N2), and the
third input terminal (Fig. 5 shows that CLK3 is off when CLK2 causes M4 to
supply SP or SSi-1 to N2; thus, voltage of N2 is controlled in accordance with
CLK3); and

a second driver (M5, M6) to control the voltage of the first node (Figs.
4 and 5 show that M5 and M6 control the supply of VDD to N1) in accordance
with the signal of the second input terminal (Figs. 4 and 5 show that CLK2
determines if M4 is on or off, thereby determining if SSi-1 or SP is supplied to M6
to determine if VDD is supplied to N1) and the voltage of the second node
(Fig. 4 shows that when V(N1) is off, V(N2) is on).

Jeong does not expressly disclose “wherein the signal of the third input
terminal at least controls an on/off operation of a switch.”

Lee (Fig. 2) discloses wherein a scanning signal at least controls an
on/off operation of a switch ([0037] discloses that a switching transistor M2 is
turned on by a selection signal applied to a selected scan line Sn).

The combination of Jeong and Lee results in the signal CLK 3 as shown in
Fig. 5 of Jeong turning on at least the p-type transistor of the pixels 140
electrically coupled to the scan lines S1 to Sn disclosed in [0036] of Jeong
because [0053] of Jeong discloses that when the second transistor M2 is turned-
on, a voltage level of the output signal SSi of the stage ST1 may become

substantially identical to that of the third clock signal CLK 3, and [0037] of Lee
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discloses that a switching transistor M2 of a pixel is turned on by a selection
signal applied to a selected scan line Sn. Thus, the combination of Jeong and
Lee discloses “wherein the signal of the third input terminal at least controls
an on/off operation of a switch,” as recited in claim 1.

It would have been obvious that a person of ordinary skill in the art at the
time the invention was made would have known that the output of a stage of
Jeong would have been used to turn on a switching transistor of a pixel to apply
a data valued in order to cause the pixel to emit light, as disclosed in [0037] of
Lee, because the combination is merely one of prior art elements according to
known methods. In other words, Jeong teaches that a stage outputs a scan
signal to a scan line to which pixels are coupled, and Lee teaches that the scan
signal is used to turn on a transistor in order to apply a data voltage to the pixel.
Thus, the combination of Jeong and Lee produces the predictable result of
controlling a pixel to display an image using a scan signal.

As to claim 2, it is analyzed with regard to claim 1.

Jeong (Figs. 3, 4, and 5) discloses wherein the first input terminal
receives an output signal of a previous stage or a start signal ([0046]
discloses that the terminal SSi-1 or SP receives a start pulse SP or an output
signal SSi-1 of a previous stage),

wherein the second input terminal receives a first clock signal (CLK2;

Fig. 4 shows that the second input terminal receives CLK2), and
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wherein the third input terminal receives a second clock signal
(CLKS3; Fig. 4 shows that the third input terminal receives CLK3).

As to claim 3, it is analyzed with regard to claims 1 and 2.

Jeong (Figs. 4 and 5) discloses wherein the first clock signal and the
second clock signal have the same period and have phases that do not
overlap (Fig. 5 shows that each of CLK2 and CLK3 have a same width and
phases that do not overlap).

As to claim 5, it is analyzed with regard to claims 1 and 2.

Jeong (Fig. 5) discloses wherein the start signal is supplied to overlap
the first clock signal (Fig. 5 shows that SP overlaps CLK2).

As to claim 7, it is analyzed with regard to claims 1 and 2.

Jeong (Figs. 4 and 5) discloses wherein the outputting unit includes:

a fourth transistor (M1) between the first power supply and the
output terminal (Fig. 4 shows that M1 is between VDD and SSi), the fourth
transistor having a gate electrode coupled to the first node (Fig. 4 shows
that the gate of M1 is coupled to N1);

a fifth transistor (M2) between the output terminal and the third input
terminal (Fig. 4 shows that M2 is between SSi and CLK3), the fifth transistor
having a gate electrode coupled to the second node (Fig. 4 shows that the
gate of M2 is coupled to N2);

a first capacitor (C1) between the second node and the output

terminal (Fig. 4 shows that C1 is between N2 and SSi); and
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a second capacitor (C2) between the first node and the first power
supply (Fig. 4 shows that C2 is between N1 and VDD).

As to claim 8, it is analyzed with regard to claims 1 and 2.

Jeong (Figs. 4 and 5) discloses wherein the second driver includes:

a sixth transistor (M6) between the first node and the second input
terminal (Fig. 4 shows that M6 is connected between CLK2 and N1 through M4),
the sixth transistor having a gate electrode coupled to the second node
(Fig. 4 shows that the gate of M6 is connected to N2); and

a seventh transistor (M3) between the first node and a second power
supply (Fig. 4 shows that M3 is connected between N1 and VSS), the second
power supply having a lower voltage than the first power supply ([0054]
discloses that the second power supply VSS is a low level voltage source which
is less than the first power supply VDD), the seventh transistor having a gate
electrode coupled to the second input terminal (Fig. 4 shows that the gate of
M3 is coupled to CLK2 through at least C2, M1, C1, and M4).

As to claim 14, some of the limitations recited in this claim are similar the
limitations rejected in regard to claim 1. Claim 14 differs from claim 1 in that
claim 14 is directed to an organic light emitting display while claim 1 is directed to
a stage circuit. Thus, the limitations of claim 14 that are similar to the limitations
of claim 1 are rejected for reasons similar to those discussed in regard to claim 1.

Further, Jeong (Figs. 2, 3, 4, and 5) discloses an organic light emitting

display (Fig. 2), comprising:
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pixels (140) positioned in regions partitioned by scan lines (S1-Sn)
and data lines (D1-Dm; Fig. 2 shows that the pixels 140 are separated by the
scan lines and data lines);

a data driver (120) for supplying data signals to the data lines ([0034]
discloses that 120 provides data signals to data lines); and

a scan driver (110) for supplying scan signals to the scan lines
([0041] discloses that the stages ST11 to ST1n may sequentially generate
phase-delayed output signals SS1 to SSn, and may sequentially provide the
generated output signals SS1 to SSn to respective scan lines), the scan driver
including stages ([0037] discloses that Fig. 3 illustrates a block diagram of an
example of a shift register included in the scan driver illustrated in Fig. 2)
coupled to the scan lines (Fig. 3 shows that each stage is coupled to a scan
line of the respective scan lines), each of the stage generating a
corresponding scan signal of the scan signals ([0041] discloses that the
stages ST11 to ST1n may sequentially generate phase-delayed output signals
SS1 to SSn) and having a first input terminal (SSi-1 or SP), a second input
terminal (CLK2), a third input terminal (CLK3), and an output terminal (SSi),

wherein each of the stages includes: the features of claim 1 ([0044]
discloses that Fig. 4 illustrates a detailed circuit diagram of a stage ST1).

As to claim 15, it is analyzed with regard to claim 14.
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Jeong (Figs. 4 and 5) discloses wherein a clock signal (e.g. CLK3)
supplied to the third input terminal (Fig. 4 shows that CLK3 is supplied to the
terminal CLK3) is used as the scan signal (Fig. 5 shows that CLK3 forms SSi).

As to claim 16, it is analyzed with regard to claim 14.

Jeong (Figs. 3, 4, and 5) discloses wherein the first input terminal (SSi-
1 or SP) receives a scan signal of a previous stage (Fig. 3 shows that the
second stage receives the scan signal of the first stage) or a start signal (Fig. 3
shows that the first stage receives a start signal).

As to claim 17, it is analyzed with regard to claims 14 and 16.

Jeong (Figs. 3, 4, and 5) discloses wherein second input terminals of
odd stages receive a first clock signal (CLK2, i.e., first clock signal, of Fig. 3;
as [0045] discloses that Fig. 4 is a diagram of stage ST1, the order of terminals in
Fig. 3, while not expressly shown, must be CLK2, CLK1, and CLK3; Fig. 4 shows
that the terminal CLK2 receives CLK2 in the first stage; according to the pattern
shown in Fig. 3 the clock assignments repeat every three stages; thus, at least
another odd stage also receives CLK2 in the CLK2 terminal; therefore, odd
stages receive CLK1) and third input terminals of odd stages receive a
second clock signal (CLKS3 of Fig. 3, i.e., second clock signal; Fig. 4 shows that
the terminal CLK3 receives CLKS in the first stage; according to the pattern of
clocks assigned to stages as shown in Fig. 3, at least another odd stage also
receives CLK3 in the CLKS3 terminal; thus, the appropriate input terminals of the

odd stages receive CLK2 and CLK3), and
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wherein second input terminals of even stages receive the second
clock signal (Figs. 3 and 4 shows that the second stage receives CLK3 in the
CLK2 terminal; as discussed, the pattern of clocks assigned to stages discloses
that another even stage is similarly configured) and third input terminals of
even stages receive the first clock signal (Fig. 3 shows that the clock signal
CLK2 is received by the terminal CLK3 in the third stage; however, the pattern of
clocks assigned to stages discloses that the sixth stage receives CLK2 in the
terminal CLK3 and that another even stage is similarly configured).

As to claims 18, 20, and 21, each claim is analyzed with regard to claims
14,16, and 17.

Claims 18, 20, and 21 recite limitations similar to those rejected in regard
to claims 3, 7, and 8, respectively. Claims 18, 20, and 21 differ from claims 3, 7,
and 8 only in that these claims are directed to an organic light emitting display
depending from claims 14, 16, and 17 while claims 3, 7, and 8 are directed to a
stage circuit depending from claims 1 and 2. Thus, claims 18, 20, and 21 are
rejected for reasons similar to those discussed in regard to claim 3, 7, and 8,
respectively.

As to claim 27, this claim is analyzed with regard to claims 14, 16, and 17.

Jeong (Fig. 5) discloses wherein the scan signal of the previous stage
or the start signal supplied to the first input terminal overlaps the clock
signal supplied to the second input terminal (Fig. 5 shows that SP overlaps

CLK2).
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As to claim 28, it is analyzed with regard to claim 1.

Jeong does not expressly disclose wherein the signal of the third input
terminal is directly coupled to a gate electrode of at least one transistor.

However, [0053] of Jeon discloses that “when the second transistor M2 is
turned-on, a voltage level of the output signal SSi of the stage ST1 may become
substantially identical to that of the third clock signal CLK3.” Specifically Fig. 4 of
Jeong shows that the output signal SSi is CLK3. As [0037] of Lee discloses that
a switching transistor M2 is turned on by a selection signal applied to a selected
scan line Sn, the combination of Jeong and Lee discloses that CLK3 is directly
coupled to the gate electrode of M2 of Lee. Thus, the combination of Jeong and
Lee discloses “wherein the signal of the third input terminal is directly
coupled to a gate electrode of at least one transistor,” as recited in claim 28.

It would have been obvious that a person of ordinary skill in the art at the
time the invention was made would have known that the output of a stage of
Jeong would have been used to turn on a switching transistor of a pixel to apply
a data valued in order to cause the pixel to emit light, as disclosed in [0037] of

Lee for reasons similar to those discussed in regard to claim 1.

8. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jeong in
view of Lee in further view of Chung (U.S. Publ. 2011/0227884 A1).

As to claim 4, it is analyzed with regard to claims 1, 2, and 3.
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Jeong does not expressly disclose wherein the first clock signal and
the second clock signal have a period equal to two horizontal periods 2H
and are supplied in different horizontal periods as low signals.

Chung (Fig. 5) discloses wherein the first clock signal and the second
clock signal have a period equal to two horizontal periods 2H (Fig. 5 shows
that CLK2 and CLK3 have a period of 2H; [0036] discloses that 2H is equivalent
to two horizontal cycles) and are supplied in different horizontal periods as
low signals (Fig. 5 shows that CLK2 and CLKS are low in different horizontal
periods).

It would have been obvious that a person of ordinary skill in the art at the
time the invention was made would have been motivated to modify the periods of
the clock signals disclosed in Jeong, as modified by Lee, to be equivalent to two
horizontal periods as disclosed in Chung because [0008] of Chung discloses that
when the organic light emitting panel having a resolution of full high definition is
driven at 120 Hz or higher, in order to prevent the generation of an abnormal
scan signal due to the shortened scan time, the organic light emitting panel may

be driven by increasing the pulse width of the scan signal.

9. Claims 6 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Jeong in view of Lee in further view of Kim (U.S. Publ. 2012/0062525 A1).
As to claim 6, it is analyzed with regard to claims 1 and 2.

Jeong (Fig. 4) discloses wherein the first driver includes:
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a first transistor (M4) between the first input terminal and the second
node (Fig. 4 shows that M4 is between SSi-1 or SP and N2), the first transistor
having a gate electrode coupled to the second input terminal (Fig. 4 shows
that the gate of M4 is coupled to CLK2).

Jeong does not expressly disclose:

a second transistor and a third transistor serially positioned between
the second node and the first power supply,

wherein a gate electrode of the second transistor is coupled to the
third input terminal, and

wherein a gate electrode of the third transistor is coupled to the first
node.

Kim (Fig. 3) discloses:

a second transistor (M3) and a third transistor (M4) serially
positioned between the second node and the first power supply (Fig. 3
shows that M3 and M4 are positioned in series between the node N2 and the
power supply VGH),

wherein a gate electrode of the third transistor is coupled to the first
node (Fig. 3 shows that the gate electrode of M4 is coupled to N1).

The combination of Jeong, Lee, and Kim results in the transistor M1 of
Jeong, as modified by Lee, being substituted with the transistors M3 and M4 of
Kim because Fig. 3 of Kim shows that two transistors connected in series may be

used to drive an output, such as SSi of Jeong, as modified by Lee. Thus, when
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the transistor M1 of Jeong, as modified by Lee, is substituted with the transistors
M3 and M4 of Kim to output SSi, a gate of M3 is coupled to CLK3 at least
through C2 of Jeong, M3 and M4 of Jeong, as modified by Kim, and M2 of
Jeong. Therefore, the combination of Jeong, Lee, and Kim discloses “wherein a
gate electrode of the second transistor is coupled to the third input
terminal,” as recited in claim 6.

It would have been obvious that a person of ordinary skill in the art at the
time the invention was made would known that the transistor M1 of Jeong, as
modified by Lee, could have been substituted with the transistors M3 and M4 of
Kim because Fig. 3 of Kim suggests that the substitution would not have
changed function of M1 of Jeong, as modified by Lee, because both gates of M3
and M4 of Kim are connected to the same input. Thus, the combination of
Jeong, Lee, and Kim is a simple substitution of one known element for another
that produces a predictable result.

As to claim 19 this claim is analyzed with regard to claims 14, 16, and 17.

Claim 19 recites limitations similar to those rejected in regard to claim 6.
Claim 19 differs from claim 6 only in that this claim is directed to an organic light
emitting display depending from claims 14, 16, and 17 while claim 6 is directed to
a stage circuit depending from claims 1 and 2. Thus, claim 19 is rejected for

reasons similar to those discussed in regard to claim 6.

Response to Arguments
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10.  Applicant’'s arguments with respect to amended independent claim 1 have been
considered but are moot because the arguments do not apply to any of the references
being used in the current rejection. Notably, the Office respectfully submits that claim 1
merely requires the third input terminal to at least control the operation of a switch and
does not expressly disclose the relationship of the switch to the stage circuit. Thus, the
combination of Jeong and Lee satisfies the amended limitation for reasons similar to
those discussed in regard to claim 1.

11.  Applicant’s request for rejoinder of the withdrawn claims is acknowledged, but

denied because there are presently no allowable generic claims.

Conclusion
12.  Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
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the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.

Inquiry

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JOHN C. KIRKPATRICK whose telephone number is
(571) 270-3343. The examiner can normally be reached on 9:00 am - 5:30 pm

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Chanh D. Nguyen can be reached on (571) 272-7772. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/JOHN C KIRKPATRICK/
Examiner, Art Unit 2691
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of:

Hwan-Soo JANG Art Unit: 2691
Serial No. 13/771,385 Examiner: John Kirkpatrick
Filed: February 20, 2013 Confirmation No. 3091

For: STAGE CIRCUIT AND ORGANIC LIGHT  Attorney Docket No.  304/1043
EMITTING DISPLAY USING THE SAME

AMENDMENT UNDER 37 C.F.R. §1.111

Mail Stop: Amendment

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

INTRODUCTORY COMMENTS

In response to the Office action mailed February 9, 2015, the following is respectfully
submitted in connection with the above-identified application:

Amendments to the Claims are reflected in a listing of claims, which begins on page 2
of this paper.

Remarks begin on page 10 of this paper.

Mianyang BOE Ex. 1002
Case No. IPR2023-01221
Page 100 of 294



Serial No. 13/771,385 Atty. Docket No. 304/1043
Amendment dated May 5, 2015 Response to Office action mailed February 9, 2015

AMENDMENTS TO THE CLAIMS

Following is a listing of all claims in the present application, which listing supersedes all
previously presented claims:

Listing of Claims:

1. (Currently Amended) A stage circuit having a first input terminal, a second

input terminal, a third input terminal, and an output terminal, the stage circuit comprising:

an outputting unit having a first node and a second node, the outputting unit being
configured to supply a voltage of a first power supply or a signal of a the third input terminal to
an the output terminal in accordance with voltages applied to the first node and the second node;

a first driver eonfigured to control the voltage of the second node in accordance with
signals of a the first input terminal, & the second input terminal, and the third input terminal; and

a second driver eenfigured to control the voltage of the first node in accordance with the
signal of the second input terminal and the voltage of the second node, wherein

the signal of the third input terminal at least controls an on/off operation of a

switch.

2. (Original) The stage circuit as claimed in claim 1,

wherein the first input terminal receives an output signal of a previous stage or a start
signal,

wherein the second input terminal receives a first clock signal, and

wherein the third input terminal receives a second clock signal.

3. (Original) The stage circuit as claimed in claim 2,
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wherein the first clock signal and the second clock signal have the same period and have

phases that do not overlap.

4. (Original) The stage circuit as claimed in claim 3,
wherein the first clock signal and the second clock signal have a period equal to two

horizontal periods 2H and are supplied in different horizontal periods as low signals.

5. (Original) The stage circuit as claimed in claim 2, wherein the start signal is

supplied to overlap the first clock signal.

6. (Original) The stage circuit as claimed in claim 2, wherein the first driver
includes:

a first transistor between the first input terminal and the second node, the first transistor
having a gate electrode coupled to the second input terminal; and

a second transistor and a third transistor serially positioned between the second node and
the first power supply,

wherein a gate electrode of the second transistor is coupled to the third input terminal,

and
wherein a gate electrode of the third transistor is coupled to the first node.
7. (Original) The stage circuit as claimed in claim 2, wherein the outputting unit
includes:
Page 3 of 15 Mianyang BOE Ex. 1002
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a fourth transistor between the first power supply and the output terminal, the fourth
transistor having a gate electrode coupled to the first node;

a fifth transistor between the output terminal and the third input terminal, the fifth
transistor having a gate electrode coupled to the second node;

a first capacitor between the second node and the output terminal; and

a second capacitor between the first node and the first power supply.

8. (Original) The stage circuit as claimed in claim 2, wherein the second driver

includes:

a sixth transistor between the first node and the second input terminal, the sixth transistor
having a gate electrode coupled to the second node; and

a seventh transistor between the first node and a second power supply, the second power
supply having a lower voltage than the first power supply, the seventh transistor having a gate

electrode coupled to the second input terminal.

9. (Withdrawn) The stage circuit as claimed in claim 2, wherein the second driver

includes:
a sixth transistor between the first node and the second input terminal, the sixth transistor
having a gate electrode coupled to the second node; and

a seventh transistor between the first node and the second input terminal, the seventh

transistor being diode connected.
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10. (Withdrawn) The stage circuit as claimed in claim 9, wherein the seventh

transistor is coupled so that a current flows from the first node to the second input terminal.

11. (Withdrawn) The stage circuit as claimed in claim 1, further comprising a

bidirectional driver coupled to the first input terminal, a fifth input terminal, and the first driver.

12. (Withdrawn) The stage circuit as claimed in claim 11, wherein the bidirectional
driver includes:

a tenth transistor positioned between the first input terminal and the first driver, the tenth
transistor being turned on when a first control signal is supplied; and

an eleventh transistor positioned between the fifth input terminal and the first driver, the

eleventh transistor being turned on when a second control signal is supplied.

13. (Withdrawn) The stage circuit as claimed in claim 12,
wherein the first input terminal receives an output signal of a previous stage or a start
signal, and

wherein the fifth input terminal receives an output signal of a next stage or a start signal.

14. (Currently Amended) An organic light emitting display, comprising:
pixels positioned in regions partitioned by scan lines and data lines;
a data driver for supplying data signals to the data lines; and

a scan driver for supplying scan signals to the scan lines, the scan driver including

stages coupled to the scan lines, each of the stage generating a corresponding scan signal of
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the scan signals and having a first input terminal, a second input terminal, a third input

terminal, and an output terminal in-erder-to-supply-seansignals-to-the-seanlines,

wherein each of the stages includes:

an outputting unit having a first node and a second node, the outputting unit being
eonfigured to supply a voltage of a first power supply or a signal of a the third input terminal to
an the output terminal in accordance with voltages applied to the first node and the second node,

a first driver eenfigured to control the voltage of the second node in accordance with
signals of a the first input terminal, a the second input terminal, and the third input terminal, and

a second driver eenfigured to control the voltage of the first node in accordance with the
signal of the second input terminal and the voltage of the second node, wherein

the signal of the third input terminal at least controls an on/off operation of a

switch.

15. (Original) The organic light emitting display as claimed in claim 14, wherein a

clock signal supplied to the third input terminal is used as the scan signal.

16. (Original) The organic light emitting display as claimed in claim 14, wherein the

first input terminal receives a scan signal of a previous stage or a start signal.

17. (Original) The organic light emitting display as claimed in claim 16,
wherein second input terminals of odd stages receive a first clock signal and third mnput

terminals of odd stages receive a second clock signal, and
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wherein second input terminals of even stages receive the second clock signal and third

input terminals of even stages receive the first clock signal.

18. (Original) The organic light emitting display as claimed in claim 17, wherein the
first clock signal and the second clock signal have the same period and have phases that do not

overlap.

19. (Original) The organic light emitting display as claimed in claim 17, wherein the
first driver includes:

a first transistor between the first input terminal and the second node, the first transistor
having a gate electrode coupled to the second input terminal; and

a second transistor and a third transistor serially positioned between the second node and
the first power supply,

wherein a gate electrode of the second transistor is coupled to the third input terminal,
and

wherein a gate electrode of the third transistor is coupled to the first node.

20. (Original) The organic light emitting display as claimed in claim 17, wherein the
outputting unit includes:

a fourth transistor between the first power supply and the output terminal, the fourth
transistor having a gate electrode coupled to the first node;

a fifth transistor between the output terminal and the third input terminal. the fifth

transistor having a gate electrode coupled to the second node;

Page 7 of 15 Mianyang BOE Ex. 1002
Case No. IPR2023-01221
Page 106 of 294



Serial No. 13/771,385 Atty. Docket No. 304/1043
Amendment dated May 5, 2015 Response to Office action mailed February 9, 2015

a first capacitor between the second node and the output terminal; and

a second capacitor between the first node and the first power supply.

21. (Original) The organic light emitting display as claimed in claim 17, wherein the
second driver includes:

a sixth transistor between the first node and the second input terminal, the sixth transistor
having a gate electrode coupled to the second node; and

a seventh transistor between the first node and a second power supply, the second power
supply having a lower voltage than the first power supply, the seventh transistor having a gate

electrode coupled to the second input terminal.

22. (Withdrawn) The organic light emitting display as claimed in claim 17, wherein
the second driver includes:

a sixth transistor between the first node and the second input terminal, the sixth transistor
having a gate electrode coupled to the second node; and

a seventh transistor between the first node and the second input terminal, the seventh

transistor being diode connected.

23. (Withdrawn) The organic light emitting display as claimed in claim 22. wherein
the seventh transistor is coupled so that a current flows from the first node to the second input

terminal.
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24. (Withdrawn) The organic light emitting display as claimed in claim 14, further
comprising a bidirectional driver coupled to the first input terminal, a fifth input terminal, and

the first driver.

25. (Withdrawn) The organic light emitting display as claimed in claim 24, wherein
the bidirectional driver includes:
a tenth transistor between the first input terminal and the first driver, the tenth transistor

being turned on when a first control signal is supplied; and

an eleventh transistor between the fifth input terminal and the first driver, the eleventh

transistor being turned on when a second control signal is supplied.

26. (Withdrawn) The organic light emitting display as claimed in claim 25,
wherein the first input terminal receives an output signal or a start signal of a previous
stage, and

wherein the fifth input terminal receives an output signal or a start signal of a next stage.

27. (Original) The organic light emitting display as claimed in claim 17, wherein the
scan signal of the previous stage or the start signal supplied to the first input terminal overlaps

the clock signal supplied to the second input terminal.

28. (New) The stage circuit as claimed in claim 1, wherein
the signal of the third input terminal is directly coupled to a gate electrode of at Jeast one

transistor.
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REMARKS

Prior to entry of this amendment, claims 1-27 were pending in the subject application of
which claims 9-13 and 22-26 were withdrawn from consideration. Claims 1 and 14 are
independent. Claims 1 and 14 are amended. New dependent claim 28 is added. Support for this
amendment may be found in, for example, FIGs. 2-3 and paragraphs [0066] and [0073] of the
application as published. No new matter is added.

The Examiner’s acknowledgement of the claim for foreign priority and receipt of a
certified copy of the priority document is noted with appreciation.

The Examiner’s acceptance of the drawings filed February 20, 2013, is noted with
appreciation.

The Examiner’s consideration of the Information Disclosure Statements filed
February 20, 2013 and December 19, 2014, is noted with appreciation.

A. Introduction

In the outstanding Office action,

1. claims 1-3, 5, 7, 8, 14-18, 20, 21, and 27 were rejected under 35 U.S.C. § 102(b)
as being anticipated by U.S. Patent Publication No. 2008/0062097 to Jeong et al.
(“the Jeong reference”™);

2. claim 4 was rejected under 35 U.S.C. § 103(a) as being unpatentable over the
Jeong reference in view of U.S. Patent Publication No. 2011/0227884 to Chung
(“the Chung reference”); and

claims 6 and 19 were rejected under 35 U.S.C. § 103(a) as being unpatentable
over the Jeong reference in view of U.S. Patent Publication No. 2012/0062525 to
Kim (“the Kim reference”).

(O8]

B. Asserted Anticipation Rejection of Claims 1-3.5, 7. 8. 14-18.20. 21. and 27

In the outstanding Office action, claims 1-3, 5. 7, 8. 14-18. 20, 21. and 27 were rejected
under 35 U.S.C. § 102(b) as being anticipated by the Jeong reference. This rejection is
respectfully traversed for at least the following reasons.
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Claim 1 has been amended to recite, in part, “an outputting unit having a first node and a
second node, the outputting unit to supply a voltage of a first power supply or a signal of the
third input terminal to the output terminal in accordance with voltages applied to the first node
and the second node; a first driver to control the voltage of the second node in accordance with
signals of the first input terminal, the second input terminal, and the third input terminal [...]
wherein the signal of the third input terminal at least controls an on/off operation of a switch.”
(Emphasis is added.) It respectfully submitted that the Jeong reference fails to anticipate at least
a first driver to control a voltage of a second node of an outputting unit in accordance with
signals of first, second, and third input terminals, wherein the signal of the third input terminal at
least controls an on/off operation of a switch.

Page 3 of the outstanding Office action alleges that the fourth transistor M4 of the Jeong
reference corresponds to the claimed first driver, because the fourth transistor M4 controls the
voltage of the second node N2 in accordance with the low level output signal SSi-1 or the start
pulse SP (alleged as the signal of the first input terminal of claim 1), the second low level clock
signal CLK2 (alleged as the signal of the second input terminal of claim 1), and the third high
level clock signal CLK3 (alleged as the signal of the third input terminal of claim 1). In
particular, the Office action alleges that the fourth transistor M4 of the Jeong reference controls
the voltage of the second node N2 according to the third high level clock signal CLK3 (alleged
signal of the third input terminal), because the third high level clock signal CLK3 is off when the
second low level clock signal CLK?2 causes the fourth transistor M4 to supply the low level
output signal SSi-1 or the start pulse SP to the second node N2.

However, FIG. 4 (shown below) and paragraph [0066] of the Jeong reference explicitly

discloses that the third high level clock signal CLK3 (alleged signal of the third input terminal) is
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applied to the drain electrode of the second transistor M2, and is not applied to the gate
electrode of the second transistor M2. In other words, the third high level clock signal CLK3 of
the Jeong reference does not control an on/off operation of the second transistor M2. Further, no
portion of the Jeong reference discloses or suggests that the third high level clock signal CLK3

of the Jeong reference controls an on/off operation of a switch.
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FIG. 4 of the Jeong reference

In contrast, claim 1 now recites that a first driver to control a voltage of a second node of
an outputting unit in accordance with signals of first, second, and third input terminals, wherein
the signal of the third input terminal at least controls an on/off operation of a switch. Thus,
it is respectfully submitted that the third high level clock signal CLK3 cannot be interpreted as a
signal of a third input terminal controlling an on/off operation of a switch as recited in claim 1.
Therefore, it is respectfully submitted that the Jeong reference does not anticipate a first driver to
control a voltage of a second node of an outputting unit in accordance with signals of first,
second, and third input terminals, wherein the signal of the third input terminal controls an on/off
operation of a switch, as claimed in claim 1.

In view of the above. it is respectfully submitted that the Jeong reference fails to
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anticipate each and every element of claim 1. Claim 14 is not anticipated by the Jeong reference
because claim 14 recites subject matter similar to claim 1. Further, claims 2-3, 5, 7, 8, 15-18, 20,
21, and 27 are not anticipated by the Jeong reference at least by virtue of their dependency from
claim 1 or 14. Therefore, it is respectfully requested that this rejection be reconsidered and
withdrawn.

C. Asserted Obviousness Rejection of Claim 4

In the outstanding Office action, claim 4 was rejected under 35 U.S.C. § 103(a) as being
unpatentable over the Jeong reference in view of the Chung reference. This rejection is
respectfully traversed for the reasons below.

It is respectfully submitted that the Chung reference fails to remedy the deficiencies of
the Jeong reference set forth above in Section B. Thus, even assuming, arguendo, the cited
reference could be properly combined, which is not conceded, the combination would still fail to
disclose, suggest, or render obvious the subject matter of claim 1. Further, claim 4 is allowable at
least by virtue of its dependency from claim 1. Therefore, it is respectfully requested that this
rejection be reconsidered and withdrawn.

D. Asserted Obviousness Rejection of Claims 6 and 19

In the outstanding Office action, claims 6 and 19 were rejected under 35 U.S.C. § 103(a)
as being unpatentable over the Jeong reference in view of the Kim reference. This rejection is
respectfully traversed for the reasons below.

It is respectfully submitted that the Kim reference fails to remedy the deficiencies of the
Jeong reference set forth above in Section B. Thus. even assuming, arguendo, the cited reference
could be properly combined, which is not conceded. the combination would still fail to disclose,

suggest, or render obvious the subject matter of claims I and 14. Further, claims 6 and 19 are
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allowable at least by virtue of their dependency from claim 1 or 14. Therefore, it is respectfully
requested that this rejection be reconsidered and withdrawn.

E. Rejoinder Requested

It is respectfully submitted that claims 1 and 14 are in condition for allowance. As the
withdrawn claims recite or incorporate the limitations of respective ones of allowable claims 1
and 14, it is respectfully requested that the Election of Species Requirements be withdrawn, and
claims 9-13 and 22-26 be rejoined.

F. Conclusion

The above remarks demonstrate the failings of the outstanding rejections, and are
sufficient to overcome them. However, while these remarks may refer to particular claim
elements, they are not intended to, nor need they, comprehensively address each and every
reason for the patentability of the claimed subject matter over the applied art. Accordingly, it is
respectfully submitted that the claims are allowable for reasons including, but not limited to,
those set forth above, and patentability of the claims does not depend solely on the particular
claim elements discussed above.

The remaining documents cited in the Office action were not relied on to reject the
claims. Therefore, no comments concerning these documents are considered necessary at this
time.

If the Examiner believes that additional discussions or information might advance the
prosecution of the instant application, the Examiner is invited to contact the undersigned at the

telephone number listed below to expedite resolution of any outstanding issues.
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Serial No. 13/771,385 Atty. Docket No. 304/1043
Amendment dated May 5, 2015 Response to Office action mailed February 9, 2015

In view of the foregoing, reconsideration of this application is earnestly solicited, and an

early and favorable further action upon all the claims is hereby requested.

Respectfully submitted,
LEE & MORSE, P.C.

Date: May 5, 2015 /% 7

Susan S. Morse, Registration No. 35,292
/Susan S. Morse/

LEE & MORSE, P.C.

3141 FAIRVIEW PARK DRIVE, SUITE 500
FALLS CHURCH, VA 22042
703.207.0008 TEL

703.207.0003 FAX

PETITION and
DEPOSIT ACCOUNT CHARGE AUTHORIZATION

This document and any concurrently filed papers are believed to be timely. Should any extension of the term be
required, applicant hereby petitions the Director for such extension and requests that any applicable petition fee be
charged to Deposit Account No. 50-1645.

If fee payment is enclosed, this amount is believed to be correct. However, the Director is hereby authorized to
charge any deficiency or credit any overpayment to Deposit Account No. 50-1645.

Any additional fee(s) necessary to effect the proper and timely filing of the accompanying-papers may also be
charged to Deposit Account No. 50-1645.
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Application No. Applicant(s)
13/771,385 JANG, HWAN-SOO

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
JOHN KIRKPATRICK 2691 ,S\l*gt”s

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

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

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

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

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

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

Status
)X Responsive to communication(s) filed on 12/19/2014.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

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

Disposition of Claims*
5K Claim(s) 1-27is/are pending in the application.
5a) Of the above claim(s) 9-13 and 22-26 is/are withdrawn from consideration.

6)[] Claim(s) ____is/are allowed.

7)X Claim(s) 1-8,14-21 and 27 is/are rejected.

8)[] Claim(s) _____is/are objected to.

9)[] Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp//www usplo.gov/eatents/init_events/pehvindex.jsp or send an inquiry to PPHfesdback@uspio.qoyv.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 2/20/2013 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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

Attachment(s})
1) & Notice of References Cited (PTO-892) 3) [ interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 D Other- —
Paper No(s)/Mail Date ) ther
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Art Unit: 2691

DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions.
Election/Restrictions
2. Applicant’s election of Species A, as shown in Fig. 2, in the reply filed on

December 19, 2014 is acknowledged. Claims 9-13 and 22-26 are withdrawn and claims
1-8, 14-21, and 27 are examined on the merits. Because Applicant did not distinctly
and specifically point out the supposed errors in the restriction requirement, the election

has been treated as an election without traverse (MPEP § 818.03(a)).

Claim Rejections - 35 USC § 102
3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

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

A person shall be entitled to a patent unless —

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

4. Claims 1-3, 5, 7, 8, 14-18, 20, 21, and 27 are rejected under 35 U.S.C. 102(b) as
being anticipated by Jeong et al. (U.S. Publ. 2008/0062097 A1).
As to claim 1, Jeong (Figs. 4 and 5) discloses a stage circuit (Fig. 4),
comprising:
an outputting unit (M1, M2, C1) having a first node (N1) and a second

node (N2), the outputting unit being configured to supply a voltage of a first

Mianyang BOE Ex. 1002
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power supply (VDD) or a signal of a third input terminal (CLK3) to an output
terminal (SSi) in accordance with voltages applied to the first node and the
second node ([0069] discloses that when the voltage of the first node N1 drops

to a low level, the first transistor M1 is turned-on to supply the voltage of the first

power supply VDD to an output line of the stage STi; [0053] discloses that when

a voltage level of the second node N2 is low, the second transistor M2 is turned-
on and electrically connects an output line of the stage ST1 to an input line of the
third clock signal CLK3);

a first driver (M4) configured to control the voltage of the second
node (V(N2); [0048] discloses that the fourth transistor M4 is turned-on and
supplies the start pulse SP or the output signal SSi-1 of a previous stage to the
second node N2) in accordance with signals of a first input terminal (SSi-1 or
SP; as discussed, [0048] discloses that M4 supplies the start pulse SP or the
output signal SSi-1 to N2), a second input terminal (CLK2; Fig. 4 shows the
level of CLK2 determines whether or not the start pulse SP or the output signal
SSi-1 is supplied to N2), and the third input terminal (CLKS3; Fig. 5 shows that
CLKS is off when CLK2 causes M4 to supply SP or SSi-1 to N2; thus, voltage of
N2 is controlled in accordance with CLK3); and

a second driver (M5, M6) configured to control the voltage of the first
node (Figs. 4 and 5 show that M5 and M6 control the supply of VDD to N1) in
accordance with the signal of the second input terminal (Figs. 4 and 5 show

that CLK2 determines if M4 is on or off, thereby determining if SSi-1 or SP is

Mianyang BOE Ex. 1002
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supplied to M6 to determine if VDD is supplied to N1) and the voltage of the
second node (Fig. 4 shows that when V(N1) is off, V(N2) is on).

As to claim 2, it is analyzed with regard to claim 1.

Jeong (Figs. 3, 4, and 5) discloses wherein the first input terminal
receives an output signal of a previous stage or a start signal ([0046]
discloses that the terminal SSi-1 or SP receives a start pulse SP or an output
signal SSi-1 of a previous stage),

wherein the second input terminal receives a first clock signal (CLK2;
Fig. 4 shows that the second input terminal receives CLK2), and

wherein the third input terminal receives a second clock signal
(CLKS3; Fig. 4 shows that the third input terminal receives CLK3).

As to claim 3, it is analyzed with regard to claims 1 and 2.

Jeong (Figs. 4 and 5) discloses wherein the first clock signal and the
second clock signal have the same period and have phases that do not
overlap (Fig. 5 shows that each of CLK2 and CLK3 have a same width and
phases that do not overlap).

As to claim 5, it is analyzed with regard to claims 1 and 2.

Jeong (Fig. 5) discloses wherein the start signal is supplied to overlap
the first clock signal (Fig. 5 shows that SP overlaps CLK2).

As to claim 7, it is analyzed with regard to claims 1 and 2.

Jeong (Figs. 4 and 5) discloses wherein the outputting unit includes:

Mianyang BOE Ex. 1002
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a fourth transistor (M1) between the first power supply and the
output terminal (Fig. 4 shows that M1 is between VDD and SSi), the fourth
transistor having a gate electrode coupled to the first node (Fig. 4 shows
that the gate of M1 is coupled to N1);

a fifth transistor (M2) between the output terminal and the third input
terminal (Fig. 4 shows that M2 is between SSi and CLK3), the fifth transistor
having a gate electrode coupled to the second node (Fig. 4 shows that the
gate of M2 is coupled to N2);

a first capacitor (C1) between the second node and the output
terminal (Fig. 4 shows that C1 is between N2 and SSi); and

a second capacitor (C2) between the first node and the first power
supply (Fig. 4 shows that C2 is between N1 and VDD).

As to claim 8, it is analyzed with regard to claims 1 and 2.

Jeong (Figs. 4 and 5) discloses wherein the second driver includes:

a sixth transistor (M6) between the first node and the second input
terminal (Fig. 4 shows that M6 is connected between CLK2 and N1 through M4),
the sixth transistor having a gate electrode coupled to the second node
(Fig. 4 shows that the gate of M6 is connected to N2); and

a seventh transistor (M3) between the first node and a second power
supply (Fig. 4 shows that M3 is connected between N1 and VSS), the second
power supply having a lower voltage than the first power supply ([0054]

discloses that the second power supply VSS is a low level voltage source which
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is less than the first power supply VDD), the seventh transistor having a gate
electrode coupled to the second input terminal (Fig. 4 shows that the gate of
M3 is coupled to CLK2 through at least C2, M1, C1, and M4).

As to claim 14, some of the limitations recited in this claim are similar the
limitations rejected in regard to claim 1. Claim 14 differs from claim 1 in that
claim 14 is directed to an organic light emitting display while claim 1 is directed to
a stage circuit. Thus, the limitations of claim 14 that are similar to the limitations
of claim 1 are rejected for reasons similar to those discussed in regard to claim 1.

Further, Jeong (Figs. 2, 3, 4, and 5) discloses an organic light emitting
display (Fig. 2), comprising:

pixels (140) positioned in regions partitioned by scan lines (S1-Sn)
and data lines (D1-Dm; Fig. 2 shows that the pixels 140 are separated by the
scan lines and data lines);

a data driver (120) for supplying data signals to the data lines ([0034]
discloses that 120 provides data signals to data lines); and

a scan driver (110) including stages ([0037] discloses that Fig. 3
illustrates a block diagram of an example of a shift register included in the scan
driver illustrated in Fig. 2) coupled to the scan lines ([0041] discloses that each
stage is coupled to a scan line) in order to supply scan signals (SS1-SSn) to
the scan lines ([0041] discloses that signals SS1 to SSn are output to respective
scan lines), wherein each of the stages includes: the features of claim 1

([0044] discloses that Fig. 4 illustrates a detailed circuit diagram of a stage ST1).
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As to claim 15, it is analyzed with regard to claim 14.

Jeong (Figs. 4 and 5) discloses wherein a clock signal (e.g. CLK3)
supplied to the third input terminal (Fig. 4 shows that CLK3 is supplied to the
terminal CLK3) is used as the scan signal (Fig. 5 shows that CLK3 forms SSi).

As to claim 16, it is analyzed with regard to claim 14.

Jeong (Figs. 3, 4, and 5) discloses wherein the first input terminal (SSi-
1 or SP) receives a scan signal of a previous stage (Fig. 3 shows that the
second stage receives the scan signal of the first stage) or a start signal (Fig. 3
shows that the first stage receives a start signal).

As to claim 17, it is analyzed with regard to claims 14 and 16.

Jeong (Figs. 3, 4, and 5) discloses wherein second input terminals of
odd stages receive a first clock signal (CLK2, i.e., first clock signal, of Fig. 3;
as [0045] discloses that Fig. 4 is a diagram of stage ST1, the order of terminals in
Fig. 3, while not expressly shown, must be CLK2, CLK1, and CLK3; Fig. 4 shows
that the terminal CLK2 receives CLK2 in the first stage; according to the pattern
shown in Fig. 3 the clock assignments repeat every three stages; thus, at least
another odd stage also receives CLK2 in the CLK2 terminal; therefore, odd
stages receive CLK1) and third input terminals of odd stages receive a
second clock signal (CLKS3 of Fig. 3, i.e., second clock signal; Fig. 4 shows that
the terminal CLK3 receives CLKS in the first stage; according to the pattern of

clocks assigned to stages as shown in Fig. 3, at least another odd stage also
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receives CLKS3 in the CLK3 terminal; thus, the appropriate input terminals of the
odd stages receive CLK2 and CLK3), and

wherein second input terminals of even stages receive the second
clock signal (Figs. 3 and 4 shows that the second stage receives CLK3 in the
CLK2 terminal; as discussed, the pattern of clocks assigned to stages discloses
that another even stage is similarly configured) and third input terminals of
even stages receive the first clock signal (Fig. 3 shows that the clock signal
CLK2 is received by the terminal CLK3 in the third stage; however, the pattern of
clocks assigned to stages discloses that the sixth stage receives CLK2 in the
terminal CLK3 and that another even stage is similarly configured).

As to claims 18, 20, and 21, each claim is analyzed with regard to claims
14,16, and 17.

Claims 18, 20, and 21 recite limitations similar to those rejected in regard
to claims 3, 7, and 8, respectively. Claims 18, 20, and 21 differ from claims 3, 7,
and 8 only in that these claims are directed to an organic light emitting display
depending from claims 14, 16, and 17 while claims 3, 7, and 8 are directed to a
stage circuit depending from claims 1 and 2. Thus, claims 18, 20, and 21 are
rejected for reasons similar to those discussed in regard to claim 3, 7, and 8,
respectively.

As to claim 27, this claim is analyzed with regard to claims 14, 16, and 17.

Jeong (Fig. 5) discloses wherein the scan signal of the previous stage

or the start signal supplied to the first input terminal overlaps the clock
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5.

signal supplied to the second input terminal (Fig. 5 shows that SP overlaps

CLK2).

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

6.

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

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jeong in

view of Chung (U.S. Publ. 2011/0227884 A1).

As to claim 4, it is analyzed with regard to claims 1, 2, and 3.

Jeong does not expressly disclose wherein the first clock signal and
the second clock signal have a period equal to two horizontal periods 2H
and are supplied in different horizontal periods as low signals.

Chung (Fig. 5) discloses wherein the first clock signal and the second
clock signal have a period equal to two horizontal periods 2H (Fig. 5 shows
that CLK2 and CLK3 have a period of 2H; [0036] discloses that 2H is equivalent
to two horizontal cycles) and are supplied in different horizontal periods as
low signals (Fig. 5 shows that CLK2 and CLKS are low in different horizontal
periods).

It would have been obvious that a person of ordinary skill in the art at the

time the invention was made would have been motivated to modify the periods of
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the clock signals disclosed in Jeong to be equivalent to two horizontal periods as
disclosed in Chung because [0008] of Chung discloses that when the organic
light emitting panel having a resolution of full high definition is driven at 120 Hz or
higher, in order to prevent the generation of an abnormal scan signal due to the
shortened scan time, the organic light emitting panel may be driven by increasing

the pulse width of the scan signal.

7. Claims 6 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Jeong in view of Kim (U.S. Publ. 2012/0062525 A1).

As to claim 6, it is analyzed with regard to claims 1 and 2.

Jeong (Fig. 4) discloses wherein the first driver includes:

a first transistor (M4) between the first input terminal and the second
node (Fig. 4 shows that M4 is between SSi-1 or SP and N2), the first transistor
having a gate electrode coupled to the second input terminal (Fig. 4 shows
that the gate of M4 is coupled to CLK2).

Jeong does not expressly disclose:

a second transistor and a third transistor serially positioned between
the second node and the first power supply,

wherein a gate electrode of the second transistor is coupled to the
third input terminal, and

wherein a gate electrode of the third transistor is coupled to the first

hode.
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Kim (Fig. 3) discloses:

a second transistor (M3) and a third transistor (M4) serially
positioned between the second node and the first power supply (Fig. 3
shows that M3 and M4 are positioned in series between the node N2 and the
power supply VGH),

wherein a gate electrode of the third transistor is coupled to the first
node (Fig. 3 shows that the gate electrode of M4 is coupled to N1).

The combination of Jeong and Kim results in the transistor M1 of Jeong
being substituted with the transistors M3 and M4 of Kim because Fig. 3 of Kim
shows that two transistors connected in series may be used to drive an output,
such as SSi of Jeong. Thus, when the transistor M1 of Jeong is substituted with
the transistors M3 and M4 of Kim to output SSi, a gate of M3 is coupled to CLK3
at least through C2 of Jeong, M3 and M4 of Jeong, as modified by Kim, and M2
of Jeong. Therefore, the combination of Jeong and Kim discloses “wherein a
gate electrode of the second transistor is coupled to the third input
terminal,” as recited in claim 6.

It would have been obvious that a person of ordinary skill in the art at the
time the invention was made would known that the transistor M1 of Jeong could
have been substituted with the transistors M3 and M4 of Kim because Fig. 3 of
Kim suggests that the substitution would not have changed function of M1 of

Jeong because both gates of M3 and M4 of Kim are connected to the same
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input. Thus, the combination of Jeong and Kim is a simple substitution of one
known element for another that produces a predictable result.
As to claim 19 this claim is analyzed with regard to claims 14, 16, and 17.
Claim 19 recites limitations similar to those rejected in regard to claim 6.
Claim 19 differs from claim 6 only in that this claim is directed to an organic light
emitting display depending from claims 14, 16, and 17 while claim 6 is directed to
a stage circuit depending from claims 1 and 2. Thus, claim 19 is rejected for

reasons similar to those discussed in regard to claim 6.

Inquiry
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JOHN C. KIRKPATRICK whose telephone number is
(571) 270-3343. The examiner can normally be reached on 9:00 am - 5:30 pm
If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Chanh D. Nguyen can be reached on (571) 272-7772. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/JOHN C KIRKPATRICK/
Examiner, Art Unit 2691
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of:

Hwan-Soo JANG Art Unit: 2691

Serial No.  13/771,385 Examiner: John Kirkpatrick
Filed: February 20, 2013 Confirmation No. 3091

For: STAGE CIRCUIT AND ORGANIC LIGHT Attorney Docket No. 304/1043
EMITTING DISPLAY USING THE SAME

RESPONSE TO ELECTION REQUIREMENT

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

Commissioner:

In response to the Office Action dated October 21, 2014, applicants hereby elect Species A,
for prosecution in the subject application. It is respectfully submitted that at least claims 1 and 14 are
generic, and that
claims 1-8, 14-21, and 27 read on Species A.

Applicants reserve the right to file a divisional application covering the subject matter of the
non-elected claims.

Receipt of the initial Office Action on the merits is awaited.

Respectfully submitted,
LEE & MORSE, P.C.

December 19, 2014 /1 AV~

Date Susan S. Morse, Registration No. 35,292
/Susan S. Morse/

LEE & MORSE, P.C.

3141 FAIRVIEW PARK DRIVE, SUITE 500
FALLS CHURCH, VA 22042
703.207.0008 TEL - 703.207.0003 FAX

PETITION and DEPOSIT ACCOUNT CHARGE AUTHORIZATION

This document and any concurrently filed papers are believed to be timely. Should any extension of the term be
required, applicant hereby petitions the Director for such extension and requests that any applicable petition fee be
charged to Deposit Account No. 50-1645.

If fee payment is enclosed, this amount is believed to be correct. However, the Director is hereby authorized to charge
any deficiency or credit any overpayment to Deposit Account No. 50-1643.

Any additional fee(s) necessary to effect the proper and timely filing of the accompanying-papers may also be charged to
Deposit Account No. 50-1645.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Hwan-Soo JANG Art Unit: 2691

Serial No.  13/771,385 Examiner: John Kirkpatrick

Filed: February 20,2013 Confirmation No. 3091

For: STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE
SAME

INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §1.56

Mail Stop: AMENDMENT
Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450
Alexandria, VA 22313-1450
Commissioner:

Submitted herewith on Form PTO/SB/08 is a listing of a document(s) known to applicant
in order to comply with applicant’s duty of disclosure pursuant to 37 C.F.R. §1.56.
X] A copy of each listed non-U.S. patent and/or patent publication and cited literature is
being submitted to comply with the provisions of 37 C.F.R. §§1.97 & 1.98. [Box checked if applicable.]

* % ok

The submission of any document herewith, which is not a statutory bar, is not intended as
an admission that such document constitutes prior art against the claims of the present
application. Applicant does not waive any rights to take any action that would be appropriate to
antedate or otherwise remove as a competent reference any document which is determined to be a

prima facie prior art reference against the claims of the present application.
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Serial No. 13/771,385 Attorney Docket No. 304/1043
Information Disclosure Statement under 37 C.F.R. §1.56 Page 2 of 3

Where available, copies of English language patent family members of non-English
patent documents have been provided. Such submission of English language patent family
members is for the convenience of the Office and is not to be construed as an indication that such
English language patent family members are literal translations of the non-English patents.
Applicant(s) expressly reserve their right to file verified English translations of the non-English

patent documents.

X The listed document(s) is/are being submitted in compliance with 37 CF.R.
§ 1.97(b)(3): submission before the mailing date of the first action on the merits or 37 C.F.R.
§ 1.97(b)(4): submission before the mailing date of an action after the filing of a request for
continued examination under § 1.114. [Box checked if applicable.]

O The foregoing document(s) came to applicant’s attention during the prosecution of
their corresponding  application. [ A copy of the _ Notice of Allowance is also
attached. [Box(es) checked if applicable.]

CERTIFICATION
O The undersigned hereby certifies in accordance with 37 CFR §1.97(e)(1) that each

item of information contained in this Information Disclosure Statement was cited in a
communication from a foreign patent office in a counterpart foreign application not more than three
(3) months prior to the filing of this Statement. [Box checked if applicable.]
* k ok
Applicant respectfully requests that the listed document(s) be considered by the
Examiner and be made of record in the present application and that an initialed copy of Form

PTO/SB/08 be returned in accordance with MPEP §609.
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Serial No. 13/771,385 Attorney Docket No. 304/1043
Information Disclosure Statement under 37 C.F.R. §1.56 Page 3 of 3

® % ok

FEE PAYMENT
The fee mandated by 37 C.F.R. §1.17(p) is believed applicable. [Box checked if applicable.]

o o

This fee ($180.00) will be paid electronically by Credit Card. [Box checked if applicable.]

a

This fee may be charged to Deposit Account No. 50-1645. (A duplicate copy of

this paper is enclosed.) [Box checked if applicable.]

Respectfully submitted,

LEE & MORSE, P.C.

December 19,2014 M JY U™

Date Susan S. Morse, Registration No. 35,292
/Susan S. Morse/

LEE & MORSE, P.C.

3141 FAIRVIEW PARK DRIVE
SUITE 500

FALLS CHURCH, VA 22042
703.207.0008 TEL
703.207.0003 FAX

DEPOSIT ACCOUNT CHARGE AUTHORIZATION

If fee payment is enclosed, this amount is believed to be correct. However, the Director is hereby
authorized to charge any deficiency or credit any overpayment to Deposit Account No. 50-1645.

Any additional fee(s) necessary to effect the proper and timely filing of the above-paper may also be
charged to Deposit Account No. 50-1645.
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PTO/SB/08 Modified

Application No.

13/771,385

INFORMATION DISCLOSURE Filing Date February 20, 2013
First Named Inventor | Hwan-Soo JANG
STATEMENT BY APPLICANT . ‘
Art Unit 2691
(Multiple sheets used when necessary) Examiner John Kirkpatrick
SHEET 1 of 1; December 19, 2014 Attorney Docket No. | 304/1043

U.S. PATENT DOCUMENTS

Document Number

included for informational purposes.

. . - Pages, Columns, Lines Where
E;(:i?;rser %'ge Number - Kind Code (if known) P&m'_ﬁg??\([?\t(e Name of Patentee or Applicant Relevant Passages or Relevant
) Example: 1,234,567 B1 Figures Appear
1. |US 2012/0327131 A1 12-27-2012 |JANG
FOREIGN PATENT DOCUMENTS
) . . Publication Pages, Columns, Lines
Examiner | Cite Foreign Patent Document Name of Patentee or 1
L . Date . Where Relevant Passages or T
Initials No. | Country Code-Number-Kind Code MM-DD-YYYY Applicant Relevant Figures Appear
. Family member for:
* with English Abstract
NON PATENT LITERATURE DOCUMENTS
Examiner | Cite | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
. . . . . . 1
Initials No. item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T
number(s), publisher, city and/or country where published.
IDENTIFICATION OF OFFICE ACTIONS AND/OR SEARCH REPORTS
FROM RELATED APPLICATIONS
A copy of each of the following document(s) is appended to the present IDS submission. Documents cited above, if .
any, may be identified therein. The following documents do not constitute “prior art references” but are T

Examiner Signature

Date Considered

Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to am:licant.
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2 Foreign Reference KR1020130000020A.pdf no 19
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
13/771,385 02/20/2013 Hwan-Soo JANG 304/1043 3091
27849 7590 10/21/2014 | |
EXAMINER
LEE & MORSE, P.C.
3141 FAIRVIEW PARK DRIVE KIRKPATRICK, JOHN
SUITE 500 ART UNIT PAPER NUMBER
FALLS CHURCH, VA 22042 | | |
2691
| NOTIFICATION DATE | DELIVERY MODE |
10/21/2014 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):

eoa@lee-iplaw.com
swerbow @lee-iplaw.com
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Application No. Applicant(s)
13/771,385 JANG, HWAN-SOO

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
JOHN KIRKPATRICK 2691 ,S\l*gt”s

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

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

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

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

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

Status
)X Responsive to communication(s) filed on 2/20/2013.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____ .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)[X Claim(s) 1-26 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)[0 Claim(s is/are rejected.

)
8)[] Claim(s) is/are objected to.
9)X Claim(s) 1-26 are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

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

Application Papers
10)[] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

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

Attachment(s})
1) |:| Notice of References Cited (PTO-892) 3) [ interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) |:| Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 D Other- —
Paper No(s)/Mail Date ) ther
AAs DAL o ANOND

U.S. Patent and Trademark Office viidiTydily bULE EX. TUUZ
PTOL-326 (Rev. 11-13) Office Action Summary Case K6 ' PR20Y3-G7221'0'5
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Application/Control Number: 13/771,385 Page 2
Art Unit: 2691

DETAILED ACTION

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

provisions.

Election/Restrictions
2. This application contains claims directed to the following patentably distinct
species:
A. Species of Fig. 3 showing a seventh transistor M7 positioned between the
first node N1 and a second power supply VSS.
B. Species of Fig. 6 showing a seventh transistor M7' diode-connected between
the first node N1 and the second input terminal 102.

C. Species of Fig. 7 showing a bidirectional driver 240.

3. The species are independent or distinct because (1) the species as claimed are
either not capable of use together or can have a materially different design, mode of
operation, function, or effect; and (2) the species do not overlap in scope, i.e., are
mutually exclusive. In addition, these species are not obvious variants of each other
based on the current record.

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species, or
a single grouping of patentably indistinct species, for prosecution on the merits to which

the claims shall be restricted if no generic claim is finally held to be allowable.
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Application/Control Number: 13/771,385 Page 3
Art Unit: 2691

Currently, claims 1 and 14 are generic.

There is a search and/or examination burden for the patentably distinct species
as set forth above because at least the following reason(s) apply: a different field of
search (e.g., different search queries) is required.

4. Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a species or a grouping of patentably indistinct species
to be examined even though the requirement may be traversed (37 CFR 1.143) and
(ii) identification of the claims encompassing the elected species or grouping of
patentably indistinct species, including any claims subsequently added. An argument
that a claim is allowable or that all claims are generic is considered nonresponsive
unless accompanied by an election.

The election may be made with or without traverse. To preserve a right to
petition, the election must be made with traverse. If the reply does not distinctly and
specifically point out supposed errors in the election of species requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable on the elected
species or grouping of patentably indistinct species.

Should applicant traverse on the ground that the species, or groupings of
patentably indistinct species from which election is required, are not patentably distinct,

applicant should submit evidence or identify such evidence now of record showing them
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Application/Control Number: 13/771,385 Page 4
Art Unit: 2691

to be obvious variants or clearly admit on the record that this is the case. In either
instance, if the examiner finds one of the species unpatentable over the prior art, the
evidence or admission may be used in a rejection under 35 U.S.C. 103(a) of the other
species.

Upon the allowance of a generic claim, applicant will be entitled to consideration
of claims to additional species which depend from or otherwise require all the limitations

of an allowable generic claim as provided by 37 CFR 1.141.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JOHN C. KIRKPATRICK whose telephone number is
(571) 270-3343. The examiner can normally be reached on 9:00 am - 5:30 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Chanh D. Nguyen can be reached on (571) 272-7772. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic
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system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE
SAME

CROSS-REFERENCE TO RELATED APPLICATION

The present application claims priority under 35 U.S.C. § 119 to Korean Patent
Application No. 10-2012-0104512, filed on September 20, 2012, in the Korean
Intellectual Property Office, and entitled: “Stage Circuit and Organic Light Emitting
Display Using the Same,” which is incorporated by reference herein in its entirety.

BACKGROUND

1. Field

Embodiments relate to a stage circuit and an organic light emitting display using
the same.

2. Description of the Related Art

Recently, various flat panel displays (FPD) capable of reducing weight and
volume that are disadvantages of cathode ray tubes (CRT) have been developed. The
FPDs include liquid crystal displays (LCD), field emission displays (FED), plasma
display panels (PDP), and organic light emitting displays.

Among the FPDs, the organic light emitting displays display images using
organic light emitting diodes (OLED) that generate light by re-combination of electrons
and holes. Organic light emitting displays have high response speeds and low power
consumption. A typical organic light emitting display supplies currents corresponding
to data signals to OLEDs using transistors formed in pixels so that the OLEDs may emit

light.
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Conventional organic light emitting display includes a data driver for supplying
data signals to data lines, a scan driver for sequentially supplying scan signals to scan
lines, and a pixel unit including a plurality of pixels coupled to the scan lines and the
data lines.

The pixels included in the pixel unit are selected when the scan signals are
supplied to the scan lines to receive the data signals from the data lines. The pixels that
receive the data signals generate light components with predetermined brightness
components corresponding to the data signals to display an image.

The scan driver includes stage circuits coupled to the scan lines. The stages
supply the scan signals to the scan lines coupled thereto to correspond to signals
supplied thereto.

SUMMARY

One or more embodiments are directed to providing a stage circuit, including an
outputting unit having a first node and a second node, the outputting unit being
configured to supply a voltage of a first power supply or a voltage of a third input
terminal to an output terminal in accordance with voltages applied to the first node and
the second node, a first driver configured to control the voltage of the second node in
accordance with signals of a first input terminal, a second input terminal, and the third
input terminal, and a second driver configured to contrpl the voltage of the first node in
accordance with the signal of the second input terminal and the voltage of the second

node.
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The first input terminal may receive an output signal of a previous stage or a
start signal. The second input terminal may receive a first clock signal. The third input
terminal may receive a second clock signal. The first clock signal and the second clock
signal have the same period and have phases that do not overlap. The first clock signal
and the second clock signal may have a period of two horizontal periods 2H and may be
supplied in different horizontal periods as low signals. The start signal may be supplied
to overlap the first clock signal.

The first driver may include a first transistor positioned between the first input
terminal and the second node, the first transistor having a gate electrode coupled to the
second input terminal, and a second transistor and a third transistor serially positioned
between the second node and the first power supply. The gate electrode of the second
transistor may be coupled to the third input terminal and the gate electrode of the third
transistor may be coupled to the first node.

The outputting unit may include a fourth transistor positioned the first power
supply and the output terminal, the fourth transistor having a gate electrode coupled to
the first node, a fifth transistor coupled between the output terminal and the third input
terminal, the fifth transistor having a gate electrode coupled to the second node, a first
capacitor coupled between the second node and the output terminal, and a second
capacitor coupled between the first node and the first power supply.

The second driver may include a sixth transistor positioned between the first
node and the second input terminal, the sixth transistor having a gate electrode coupled

to the second node, and a seventh transistor positioned between the first node and a
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second power supply, having a lower voltage than the first power supply, the seventh
transistor having a gate electrode coupled to the second input terminal.

The second driver may include a sixth transistor between the first node and the
second input terminal, the sixth transistor having a gate electrode coupled to the second
node, and a seventh transistor coupled between the first node and the second input
terminal, the seventh transistor being diode connected. The seventh transistor is
coupled so that a current may flow from the first node to the second input terminal.

The stage circuit may further include a bidirectional driver coupled to the first
input terminal, a fifth input terminal, and the first driver.

The bidirectional driver may include a tenth transistor between the first input
terminal and the first driver, the tenth transistor being turned on when a first control
signal is supplied, and an eleventh transistor between the fifth input terminal and the
first driver, the eleventh transistor being turned on when a second control signal is
supplied. The first input terminal may receive an output signal of a previous stage or a
start signal and the fifth input terminal may receive an output signal of a next stage or a
start signal.

One or more embodiments are directed to an organic light emitting display,
including pixels positioned in regions partitioned by scan lines and data lines, a data
driver for supplying data signals to the data lines, and a scan driver including stages
coupled to the scan lines in order to supply scan signals to the scan lines. Each of the
stages may include an outputting unit having a first node and a second node, the

outputting unit being configured to supply a voltage of a first power supply or a voltage
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of a third input terminal to an output terminal in accordance with voltages applied to the
first node and the second node, a first driver configured to control the voltage of the
second node in accordance with signals of a first input terminal, a second input
terminal, and the third input terminal, and a second driver configured to control the
voltage of the first node in accordance with the signal of the second input terminal and
the voltage of the second node.

A clock signal supplied to the third input terminal may be used as the scan
signal. The first input terminal may receives a start signal or a scan signal of a previous
stage. The second input terminals of odd stages may receive a first clock signal and the
third input terminals of odd stages receive a second clock signal. The second input
terminals of even stages may receive the second clock signal and the third input
terminals of even stages receive the first clock signal. The first clock signal and the
second clock signal may have the same period and may have phases that do not overlap.

The first driver may include a first transistor positioned between the first input
terminal and the second node, the first transistor having a gate electrode coupled to the
second input terminal, and a second transistor and a third transistor serially positioned
between the second node and the first power supply. The gate electrode of the second
transistor may be coupled to the third input terminal and the gate electrode of the third
transistor may be coupled to the first node.

The outputting unit may include a fourth transistor positioned the first power
supply and the output terminal, the fourth transistor having a gate electrode coupled to

the first node, a fifth transistor coupled between the output terminal and the third input
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terminal, the fifth transistor having a gate electrode coupled to the second node, a first
capacitor coupled between the second node and the output terminal, and a second
capacitor coupled between the first node and the first power supply.

The second driver may include a sixth transistor positioned between the first
node and the second input terminal, the sixth transistor having a gate electrode coupled
to the second node, and a seventh transistor positioned between the first node and a
second power supply, having a lower voltage than the first power supply, the seventh
transistor having a gate electrode coupled to the second input terminal.

The second driver may include a sixth transistor between the first node and the
second input terminal, the sixth transistor having a gate electrode coupled to the second
node, and a seventh transistor coupled between the first node and the second input
terminal, the seventh transistor being diode connected. The seventh transistor is
coupled so that a current may flow from the first node to the second input terminal.

The stage circuit may further include a bidirectional driver coupled to the first
input terminal, a fifth input terminal, and the first driver.

The bidirectional driver may include a tenth transistor between the first input
terminal and the first driver, the tenth transistor being turned on when a first control
signal is supplied, and an eleventh transistor between the fifth input terminal and the
first driver, the eleventh transistor being turned on when a second control signal is
supplied. The first input terminal may receive an output signal of a previous stage or a
start signal and the fifth input terminal may receive an output signal of a next stage or a

start signal.
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The start signal or the scan signal of the previous stage supplied to the first input
terminal may overlap the clock signal supplied to the second input terminal.
BRIEF DESCRIPTION OF THE DRAWINGS
Features will become apparent to those of ordinary skill in the art by describing
in detail exemplary embodiments with reference to the attached drawings in which:
FIG. 1 illustrates a view of an organic light emitting display according to an
embodiment;

FIG. 2 illustrates a view of an embodiment of the scan driver illustrated in FIG.

FIG. 3 illustrates a circuit diagram of a first embodiment of the stages illustrated
in FIG. 2;

FIG. 4 illustrates a waveform diagram of a method of driving the stage circuits
illustrated in FIG. 3;

FIG. § illustrates a waveform diagram of simulation results of the stage circuits
of FIG. 3;

FIG. 6 illustrates a circuit diagram of stages according to a second embodiment;
and

FIG. 7 illustrates a circuit diagram of stage circuits according to a third
embodiment.

DETAILED DESCRIPTION
Example embodiments will now be described more fully hereinafter with

reference to the accompanying drawings; however, they may be embodied in different
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forms and should not be construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclosure will be thorough and
complete, and will fully convey exemplary implementations to those skilled in the art.
Like reference numerals refer to like elements throughout.

It will also be understood that when an element is referred to as being
“between”, "connected to", or "coupled to" another element, it can be directly between,
connected or coupled to the other element or intervening elements may be present. In
contrast, when an element is referred to as being “directly between,” "directly connected
to", or "directly coupled to" another element, there are no intervening elements present.

Hereinafter, a stage circuit and an organic light emitting display using the same
will be described in detail as follows with reference to FIGs. 1 to 7 in which exemplary
embodiments by which those who skilled in the art may easily perform the present
inventive concept are included.

FIG. 1 illustrates a view of an organic light emitting display according to an
embodiment. Referring to FIG. 1, the organic light emitting display according to the
embodiment includes a pixel unit 40 having pixels 30 positioned at the intersections of
scan lines S1 to Sn and data lines D1 to Dm, a scan driver 10 for driving the scan lines
S1 to Sn, a data driver 20 for driving the data lines D1 to Dm, and a timing controller 50
for controlling the scan driver 10 and the data driver 20.

The scan driver 10 supplies scan signals to the scan lines S1 to Sn. For example,
the scan driver 10 may sequentially supply the scan signals to the scan lines S1 to Sn.

In this case, the pixels 30 are selected in units of horizontal lines. For this purpose, the
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scan driver 10 includes a stage circuit (shown in FIG. 2) coupled to the scan lines S1 to
Sn.

The data driver 20 supplies data signals to the data lines D1 to Dm in
synchronization with the scan signals. Then, voltages corresponding to the data signals
are charged in the pixels 30 selected by the scan signals.

The timing controller 50 controls the scan driver 10 and the data driver 20. In
addition, the timing controller 50 transmits data (not shown) from the outside to the data
driver 20.

The pixels 30 are selected when the scan signals are supplied to charge the
voltages corresponding to the data signals and supply currents corresponding to the
charged voltages to organic light emitting diodes (not shown) to generate light
components with predetermined brightness components.

FIG. 2 illustrates a view of an embodiment of the scan driver illustrated in FIG.
1. In FIG. 2, for convenience, four stages will be illustrated.

Referring to FIG. 2, the scan driver 10 includes a plurality of stages ST1 to ST4.
The stages ST1 to ST4 are coupled to the scan lines S1 to S4, respectively, and are
driven in accordance with clock signals CLK1 and CLK2. The stages ST1 to ST4 may
have the same circuit layout. Each of the stages ST1 to ST4 includes a first input
terminal 101 to a third input terminal 103 and an output terminal 104.

The first input terminal 101 of each of the stages ST1 to ST4 receives the output
signal, i.e., the scan signal, of a previous stage or a start signal SSP. For example, the

first input terminal 101 of the first stage ST1 receives the start signal SSP and the first
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input terminals 101 of the remaining stages ST2 to ST4 receive the output signal of the
previous stage.

The second input terminal 102 of an ith (i is odd or even) stage STi receives the
first clock signal CLK1 and the third input terminal 103 of the ith stage STi receives the
second clock signal CLK2. The second input terminal 102 of an (i+1)th stage STi
receives the second clock signal CLK2 and the third input terminal 103 of the (i+1)th
stage STi receives the first clock signal CLK1.

The first clock signal CLK1 and the second clock signal CLK2 have the same
period and have phases that do not overlap. For example, when a period in which a scan
signal is supplied to one scan line is referred to as a 1 horizontal period 1H, the clock
signals CLK1 and CLK?2 have periods of 2H and are supplied in different horizontal
periods. In particular, times when the first and second clock signals CLK1 and CLK2
are supplied, e.g., the first and second clock signals CLK1 and CLK2 have a low level,
do not overlap, although times when the first and second clock signals CLK1 and CLK2
are not supplied may overlap, e.g., both the first and second clock signals CLK1 and
CLK2 may have a high level at the same time.

FIG. 3 illustrates a circuit diagram of a first embodiment of the stages illustrated
in FIG. 2. In FIG. 3, for convenience, the first stage ST1 and the second stage ST2 will
be illustrated. In FIG. 3, transistors are PMOS transistors. However, embodiments are
not limited to the above. For example, the transistors may be NMOS transistors.
Referring to FIG. 3, the stage ST1 according to the first embodiment includes a first

driver 210, a second driver 220, and an outputting unit 230.
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The outputting unit 230 controls a voltage supplied to the output terminal 104 in
accordance with voltages applied to a first node N1 and a second node N2. For this
purpose, the outputting unit 230 includes a fourth transistor M4, a fifth transistor M5, a
first capacitor C1, and a second capacitor C2.

The fourth transistor M4 is positioned between a first power supply VDD and
the output terminal 104. A gate electrode of the fourth transistor M4 is coupled to the
first node N1. The fourth transistor M4 controls coupling between the first power
supply VDD and the output terminal 104 in accordance with the voltage applied to the
first node N1. Here, the first power supply VDD is set as a gate off voltage, for
example, a high level voltage.

The fifth transistor M5 is positioned between the output terminal 104 and the
third input terminal 103. A gate electrode of the fifth transistor M5 is coupled to the
second node N2. The fifth transistor M5 controls coupling between the output terminal
104 and the third input terminal 103 in accordance with the voltage applied to the
second node N2.

The first capacitor C1 is coupled between the second node N2 and the output
terminal 104. The first capacitor C1 charges the voltage corresponding to turn on and
off of the fifth transistor M3.

The second capacitor C2 is coupled between the first node N1 and the first
power supply VDD. The second capacitor C2 charges the voltage applied to the first

node N1.
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The first driver 210 controls the voltage of the second node N2 in accordance
with signals supplied to the first input terminal 101 to the third input terminal 103. For
this purpose, the first driver 210 includes a first transistor M1, a second transistor M2,
and a third transistor M3.

The first transistor M1 is positioned between the first input terminal 101 and the
second node N2. A gate electrode of the first transistor M1 is coupled to the second
input terminal 102. The first transistor M1 controls coupling between the first input
terminal 101 and the second node N2 in accordance with the voltage supplied to the
second input terminal 102.

The second transistor M2 and the third transistor M3 are serially coupled
between the second node N2 and the first power supply VDD. In particular, the second
transistor M2 is positioned between the third transistor M3 and the second node N2. A
gate electrode of the second transistor M2 is coupled to the third input terminal 103.
The second transistor M2 controls coupling between the third transistor M3 and the
second node N2 in accordance with the voltage supplied to the third input terminal 103.

The third transistor M3 is positioned between the second transistor M2 and the
first power supply VDD. A gate electrode of the third transistor M3 is coupled to the
first node N1. The third transistor M3 controls coupling between the second transistor
M2 and the first power supply VDD in accordance with the voltage of the first node N1.

The second driver 220 controls the voltage of the first node N1 in accordance

with signals supplied to the second input terminal 102 and the second node N2. For this
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purpose, the second driver 220 includes a sixth transistor M6 and a seventh transistor
M7.

The sixth transistor M6 is positioned between the first node N1 and the second
input terminal 102. A gate electrode of the sixth transistor M6 is coupled to the second
node N2. The sixth transistor M6 controls coupling between the first node nl and the
second input terminal 102 in accordance with the voltage of the second node N2.

The seventh transistor M7 is positioned between the first node N1 and a second
power supply VSS. A gate electrode of the seventh transistor M7 is coupled to the
second input terminal 102. The seventh transistor M7 controls coupling between the
first node N1 and the second power supply VSS in accordance with the voltage of the
second input terminal 102. Here, the second power supply VSS is set as a gate on
voltage, e.g., a low level voltage.

FIG. 4 illustrates a waveform diagram of a method of driving the stage circuits
illustrated in FIG. 3. In FIG. 4, for convenience, operation processes will be described
using the first stage ST1.

Referring to FIG. 4, the first clock signal CLK1 and the second clock signal
CLK2 have two horizontal periods and are supplied in different horizontal periods. The
start signal SSP (or the output signal of the previous stage) is supplied in
synchronization with the clock signal CLK1 or CLK2 supplied to the second input
terminal 102.

In detail, during a third horizontal period, the start signal SSP is supplied in

synchronization with the first clock signal CLK1. When the first clock signal CLK1 is
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supplied, the first transistor M1 and the seventh transistor M7 are turned on. When the
first transistor M1 is turned on, the first input terminal 101 and the second node N2 are
electrically coupled to each other. In this case, the second node N2 is set to be at a low
voltage by the start signal SSP supplied to the first input terminal 101. When the
second node N2 is set to be at the low voltage, the fifth transistor M5 and the sixth
transistor M6 are turned on.

When the fifth transistor M5 is turned on, the third input terminal 103 and the
output terminal 104 are electrically coupled to each other. Here, the third input terminal
103 is set to be at a high voltage, i.e., the second clock signal CLK?2, so that the high
voltage is output to the output terminal 104. When the sixth transistor M6 is turned on,
the second input terminal 102 and the first node N1 are electrically coupled to each
other. Then, the voltage of the first clock signal CLK1 supplied to the second input
terminal 102, that is, a low voltage is supplied to the first node N1. Additionally, since
the seventh transistor M7 is turned on, the voltage of the second power supply VSS is
supplied to the first node N1. Here, the voltage of the second power supply VSS is set
as the same voltage as (or a similar voltage to) the first clock signal CLK1 so that the
first node N1 stably maintains the low voltage.

When the low voltage is supplied to the first node N1, the fourth transistor M4
and the third transistor M3 are turned on. When the third transistor M3 is turned on, the
first power supply VDD and the second transistor M2 are electrically coupled to each
other. Here, since the second transistor M2 is set to be in a turn off state, although the

third transistor M3 is turned on, the second node N2 stably maintains the low voltage.
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When the fourth transistor M4 is turned on, the voltage of the first power supply VDD
is supplied to the output terminal 104. Here, the voltage of the first power supply VDD
is set as the same voltage as the high voltage supplied to the third input terminal 103 so
that the output terminal 104 stably maintains the high voltage.

Then, supply of the start signal SSP and the first clock signal CLK1 is stopped.
When the supply of the first clock signal CLK1 is stopped, the first transistor M1 and
the seventh transistor M7 are turned off. At this time, the fifth transistor M5 and the
sixth transistor M6 maintain a turn on state in accordance with the voltage stored in the
first capacitor C1.

When the fifth transistor M5 maintains the turn on state, the output terminal 104
and the third input terminal 103 maintain electric coupling. Therefore, the output
terminal 104 receives the high voltage from the third input terminal 103.

On the other hand, since the sixth transistor M6 maintains the turn on state, the
first node N1 and the second input terminal 102 are electrically coupled to each other.
Here, the voltage of the second input terminal 102 is set as a high voltage as the supply
of the first clock signal CLK1 is stopped so that the first node N1 is set to be at the high
voltage. When the high voltage is supplied to the first node N1, the fourth transistor M4
is turned off.

Then, in the fourth horizontal period, the second clock signal CLK?2 is supplied
to the third input terminal 103. At this time, since the fifth transistor M5 is set to be in

the turn on state, the second clock signal CLK2 supplied to the third input terminal 103
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is supplied to the output terminal 104. In this case, the output terminal 104 outputs the
second clock signal CLK2 as a scan signal to the scan line S1.

After the scan signal is output to the scan line S1, the first clock signal CLKl1 s
supplied in the fifth horizontal period. When the first clock signal CLK1 is supplied,
the first transistor M1 and the seventh transistor M7 are turned on. When the fifth
transistor M1 is turned on, the first input terminal 101 and the second node N2 are
electrically coupled to each other. At this time, the start signal SSP is not supplied to
the first input terminal 101 so that the first input terminal 101 is set to be at the high
voltage. Therefore, when the first transistor M1 is turned on, the high voltage is
supplied to the second node N2 so that the fifth transistor M5 and the sixth transistor
M6 are turned off.

When the seventh transistor M7 is turned on, the second power supply VSS is
supplied to the first node N1 so that the third transistor M3 and the fourth transistor M4
are turned on. When the fourth transistor M4 is turned on, the voltage of the first power
supply VDD is supplied to the output terminal 104. Then, the fourth transistor M4 and
the third transistor M3 maintain a turn on state in accordance with the voltage charged
in the second capacitor C2 so that the output terminal 104 stably receives the voltage of
the first power supply VDD.

In addition, when the second clock signal CLK2 is supplied, the second
transistor M2 is turned on. At this time, since the third transistor M3 is set to be in the

turn on state, the voltage of the first power supply VDD is supplied to the second node
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N2. In this case, the fifth transistor M5 and the sixth transistor M6 stably maintain a
turn off state.

The second stage ST2 receives the output signal (that is, the scan signal) of the
first stage ST1 in synchronization with the second clock signal CLK2. In this case, the
second stage ST2 outputs the scan signal to the second scan line S2 in synchronization
with the first clock signal CLK1 during the fifth horizontal period. In practice, the
stages ST repeat the above-described processes to sequentially output the scan signals to
the scan lines.

FIG. 5 illustrates a waveform diagram of simulation results of the stage circuits
of FIG. 3. Referring to FIG. 5, the scan driver using the stage circuits according to the
first embodiment sequentially supplies the scan signals to the scan lines. In addition,
the stage circuits according to the first embodiment output the scan signals to the scan
lines using only the first clock signal CLK1 and the second clock signal CLK2. That is,
the stage circuits according to the present invention do not receive additional initializing
signals so that the width of the scan signals may be set to be large (for example, 1H).

FIG. 6 illustrates a circuit diagram of stages according to a second embodiment.
In FIG. 6, the same elements as those of FIG. 3 will be denoted by the same reference
numerals and detailed description thereof will not be repeated.

Referring to FIG. 6, in the stage according to the second embodiment, a second
driver 220a includes a seventh transistor M7’ diode-connected between the first node
N1 and the second input terminal 102. That is, the seventh transistor M7 is diode-

connected so that a current may flow from the first node N1 to the second input terminal
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102. In this case, when a low voltage is supplied to the second input terminal 102, the
voltage of the first node N1 is reduced to the low voltage. Since the other operation
processes are the same as the operation processes of the stage according to the first
embodiment, the operation processes will not be repeated.

FIG. 7 illustrates a circuit diagram of stage circuits according to a third
embodiment. In FIG. 7, the same elements as those of FIG. 3 are denoted by the same
reference numerals and detailed description thereof will not be repeated.

Referring to FIG. 7, the stage circuit according to the third embodiment further
includes a bidirectional driver 240. The bidirectional driver 240 performs control so
that the scan signal may be supplied in a first direction (from the first scan line S1 to the
nth scan line Sn) or in a second direction (from the nth scan line Sn to the first scan line
S1). For this purpose, the bidirectional driver 240 includes a 10th transistor M10 and an
11th transistor M11.

The 10th transistor M10 is coupled between the first input terminal 101 and the
first driver 210. The 10th transistor M10 is turned on when a first control signal CS1 is
supplied. Here, the first input terminal 101 receives the scan signal of a previous stage
(or the start signal).

The 11th transistor M11 is coupled between a fifth input terminal 105 and the
first driver 210. The 11th transistor M11 is turned on when a second control signal CS2
is supplied. Here, the fifth input terminal 105 receives the scan signal of a next stage

(or the start signal).
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In describing operation processes, when the first control signal CS1 is supplied,
the 10th transistor M10 is turned on. When the 10th transistor M10 is turned on, the
stages are driven in accordance with the scan signal of the previous stage so that the
scan signals are sequentially output in the first direction.

When the second control signal CS2 is supplied, the 11th transistor M11 is
turned on. When the 11th transistor M11 is turned on, the stages are driven in
accordance with the scan signals of the next stage so that the scan signals are output in
the second direction. Since the other driving processes are the same as the driving
processes of the stage according to the first embodiment, detailed description thereof
will not be repeated.

By way of summation and review, embodiments provide stages having a
reduced number of transistors and that output scan signals only using first and second
clock signals. In contrast, conventional stage circuits includes a plurality of transistors,
e.g., at least ten transistors, to supply the scan signals and/or require use of initializing
signal in addition to the first and second clock signals. When a number of transistors in
a stage increases, process yield deteriorates, so that stability of driving is deteriorated.
When more initializing signals are required, there is less time for supplying scan
signals, therey reducing stability. When a number of transistors is increased and/or
more initializing signals are required, complexity increases. Therefore, stages according
to embodiments, and an organic light emitting display using the same, improve stability

and reduce complexity.
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Example embodiments have been disclosed herein, and although specific terms
are employed, they are used and are to be interpreted in a generic and descriptive sense
only and not for purpose of limitation. In some instances, as would be apparent to one
of ordinary skill in the art as of the filing of the present application, features,
characteristics, and/or elements described in connection with a particular embodiment
may be used singly or in combination with features, characteristics, and/or elements
described in connection with other embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art that various changes in
form and details may be made without departing from the spirit and scope of the present

invention as set forth in the following claims.
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WHAT IS CLAIMED IS:

1. A stage circuit, comprising:

an outputting unit having a first node and a second néde, the outputting unit
being configured to supply a voltage of a first power supply or a signal of a third input
terminal to an output terminal in accordance with voltages applied to the first node and
the second node;

a first driver configured to control the voltage of the second node in accordance
with signals of a first input terminal, a second input terminal, and the third input
terminal; and

a second driver configured to control the voltage of the first node in accordance

with the signal of the second input terminal and the voltage of the second node.

2. The stage circuit as claimed in claim 1,

wherein the first input terminal receives an output signal of a previous stage or a
start signal,

wherein the second input terminal receives a first clock signal, and

wherein the third input terminal receives a second clock signal.

3. The stage circuit as claimed in claim 2,
wherein the first clock signal and the second clock signal have the same period

and have phases that do not overlap.
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4, The stage circuit as claimed in claim 3,
wherein the first clock signal and the second clock signal have a period equal to
two horizontal periods 2H and are supplied in different horizontal periods as low

signals.

5. The stage circuit as claimed in claim 2, wherein the start signal is

supplied to overlap the first clock signal.

6. The stage circuit as claimed in claim 2, wherein the first driver includes:

a first transistor between the first input terminal and the second node, the first
transistor having a gate electrode coupled to the second input terminal; and

a second transistor and a third transistor serially positioned between the second
node and the first power supply,

wherein a gate electrode of the second transistor is coupled to the third input
terminal, and

wherein a gate electrode of the third transistor is coupled to the first node.

7. The stage circuit as claimed in claim 2, wherein the outputting unit
includes:
a fourth transistor between the first power supply and the output terminal, the

fourth transistor having a gate electrode coupled to the first node;
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a fifth transistor between the output terminal and the third input terminal, the
fifth transistor having a gate electrode coupled to the second node;
a first capacitor between the second node and the output terminal; and

a second capacitor between the first node and the first power supply.

8. The stage circuit as claimed in claim 2, wherein the second driver
includes:

a sixth transistor between the first node and the second input terminal, the sixth
transistor having a gate electrode coupled to the second node; and

a seventh transistor between the first node and a second power supply, the
second power supply having a lower voltage than the first power supply, the seventh

transistor having a gate electrode coupled to the second input terminal.

9. The stage circuit as claimed in claim 2, wherein the second driver
includes:

a sixth transistor between the first node and the second input terminal, the sixth
transistor having a gate electrode coupled to the second node; and

a seventh transistor between the first node and the second input terminal, the

seventh transistor being diode connected.

10. The stage circuit as claimed in claim 9, wherein the seventh transistor is

coupled so that a current flows from the first node to the second input terminal.
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11. The stage circuit as claimed in claim 1, further comprising a
bidirectional driver coupled to the first input terminal, a fifth input terminal, and the

first driver.

12. The stage circuit as claimed in claim 11, wherein the bidirectional driver
includes:

a tenth transistor positioned between the first input terminal and the first driver,
the tenth transistor being turned on when a first control signal is supplied; and

an eleventh transistor positioned between the fifth input terminal and the first

driver, the eleventh transistor being turned on when a second control signal is supplied.

13. The stage circuit as claimed in claim 12,

wherein the first input terminal receives an output signal of a previous stage or a
start signal, and

wherein the fifth input terminal receives an output signal of a next stage or a

start signal.

14. An organic light emitting display, comprising:
pixels positioned in regions partitioned by scan lines and data lines;

a data driver for supplying data signals to the data lines; and
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a scan driver including stages coupled to the scan lines in order to supply scan
signals to the scan lines,

wherein each of the stages includes:

an outputting unit having a first node and a second node, the outputting unit
being configured to supply a voltage of a first power supply or a signal of a third input
terminal to an output terminal in accordance with voltages applied to the first node and
the second node,

a first driver configured to control the voltage of the second node in accordance
with signals of a first input terminal, a second input terminal, and the third input
terminal, and

a second driver configured to control the voltage of the first node in accordance

with the signal of the second input terminal and the voltage of the second node.

15. The organic light emitting display as claimed in claim 14, wherein a

clock signal supplied to the third input terminal is used as the scan signal.

16. The organic light emitting display as claimed in claim 14, wherein the

first input terminal receives a scan signal of a previous stage or a start signal.

17. The organic light emitting display as claimed in claim 16,
wherein second input terminals of odd stages receive a first clock signal and

third input terminals of odd stages receive a second clock signal, and
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wherein second input terminals of even stages receive the second clock signal

and third input terminals of even stages receive the first clock signal.

18. The organic light emitting display as claimed in claim 17, wherein the
first clock signal and the second clock signal have the same period and have phases that

do not overlap.

19. The organic light emitting display as claimed in claim 17, wherein the
first driver includes:

a first transistor between the first input terminal and the second node, the first
transistor having a gate electrode coupled to the second input terminal; and

a second transistor and a third transistor serially positioned between the second
node and the first power supply,

wherein a gate electrode of the second transistor is coupled to the third input
terminal, and

wherein a gate electrode of the third transistor is coupled to the first node.

20. The organic light emitting display as claimed in claim 17, wherein the
outputting unit includes:
a fourth transistor between the first power supply and the output terminal, the

fourth transistor having a gate electrode coupled to the first node;
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a fifth transistor between the output terminal and the third input terminal, the
fifth transistor having a gate electrode coupled to the second node;
a first capacitor between the second node and the output terminal; and

a second capacitor between the first node and the first power supply.

21. The organic light emitting display as claimed in claim 17, wherein the
second driver includes:

a sixth transistor between the first node and the second input terminal, the sixth
transistor having a gate electrode coupled to the second node; and

a seventh transistor between the first node and a second power supply, the
second power supply having a lower voltage than the first power supply, the seventh

transistor having a gate electrode coupled to the second input terminal.

22. The organic light emitting display as claimed in claim 17, wherein the
second driver includes:

a sixth transistor between the first node and the second input terminal, the sixth
transistor having a gate electrode coupled to the second node; and

a seventh transistor between the first node and the second input terminal, the

seventh transistor being diode connected.
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23. The organic light emitting display as claimed in claim 22, wherein the
seventh transistor is coupled so that a current flows from the first node to the second

input terminal.

24. The organic light emitting display as claimed in claim 14, further
comprising a bidirectional driver coupled to the first input terminal, a fifth input

terminal, and the first driver.

25. The organic light emitting display as claimed in claim 24, wherein the
bidirectional driver includes:

a tenth transistor between the first input terminal and the first driver, the tenth
transistor being turned on when a first control signal is supplied; and

an eleventh transistor between the fifth input terminal and the first driver, the

eleventh transistor being turned on when a second control signal is supplied.

26. The organic light emitting display as claimed in claim 25,

wherein the first input terminal receives an output signal or a start signal of a
previous stage, and

wherein the fifth input terminal receives an output signal or a start signal of a

next stage.
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217. The organic light emitting display as claimed in claim 17, wherein the
scan signal of the previous stage or the start signal supplied to the first input terminal

overlaps the clock signal supplied to the second input terminal.
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ABSTRACT OF THE DISCLOSURE

A stage circuit includes an outputting unit having a first node and a second node,
the output unit configured to supply a voltage of a first power supply or a voltage of a
third input terminal to an output terminal in accordance with voltages applied to the first
node and the second node, a first driver configured to control the voltage of the second
node in accordance with signals of a first input terminal, a second input terminal, and
the third input terminal, and a second driver configured to control the voltage of the first
node in accordance with the signal of the second input terminal and the voltage of the

second node.
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CUSTOMER NUMBER 27849,

CORRESPONDENCE ADDRESS: Direct all correspondence to the address associaicd with CUSTOMER NUMBER 27849:
LEE & MORSE, P.C., 3141 FAIRVIEW PARK DRIVE, SUITE 500, FALLS CHURCH, VIRGINIA 22042. Address all telephonc
communications to Eugene M. Lee at (703) 207-0008. :

Legal Name of First or Sole Inventor ' " Date (mmv/dd/yyyy)

Hwan-Soo JANG
Februowy &, o8

Signature:

Hwan — Sao  JAMN G

5127113541506776
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Attorney Docket No. 304/1043

In re the Application of:
Hwan-Soo JANG

Serial No.

Filed: February 20,2013

For:  STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE
SAME

CLAIM FOR CONVENTION PRIORITY
and REQUEST TO RETRIEVE

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

Commissioner:

The benefit of the filing date of the following prior foreign application filed in the
following foreign country is hereby requested, and the right of priority provided in 35 U.S.C.
§ 119 is hereby claimed.

Korean Application No. 10-2012-0104512 filed September 20, 2012

The USPTO is requested to retrieve an electronic copy of each of the above

documents from the KIPO (participating foreign intellectual property office).

Respectfully submitted,

LEE & MORSE, P.C.

February 20, 2013 /// ANy~
Date Susan S. Morse, Registration No. 35,292
LEE & MORSE, P.C.

3141 FAIRVIEW PARK DRIVE, SUITE 500
FALLS CHURCH, VA 22042
703.207.0008 TEL

703.207.0003 FAX
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Attorney Docket No. 304/1043

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Hwan-Soo JANG

Serial No.
Filed: February 20, 2013
For: STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING

THE SAME

INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R. §1.56

Mail Stop: AMENDMENT
Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450
Alexandria, VA 22313-1450
Commissioner:

Submitted herewith on Form PTO/SB/08 is a listing of a document(s) known to applicant
in order to comply with applicant’s duty of disclosure pursuant to 37 C.F.R. §1.56.
X A copy of each listed non-U.S. patent and/or patent publication and cited literature is
being submitted to comply with the provisions of 37 C.F.R. §§1.97 & 1.98. [Box checked if applicable.]

% & 3k

The submission of any document herewith, which is not a statutory bar, is not intended as
an admission that such document constitutes prior art against the claims of the present
application. Applicant does not waive any rights to take any action that would be appropriate to

antedate or otherwise remove as a competent reference any document which is determined to be a

prima facie prior art reference against the claims of the present application.
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Attorney Docket No. 304/1043

Information Disclosure Statement under 37 C.F.R. §1.56 Page 2 of 3
X] The listed document(s) is/are being submitted in compliance with 37 C.F.R.

1.97(b)(3): submission before the mailing date of the first action on the merits. [Box checked if applicable.]
O The foregoing document(s) came to applicant’s attention during the prosecution of
their corresponding application. O A copy of the Search Report is also
attached. [Box(es) checked if applicable.]

CERTIFICATION
O The undersigned hereby certifies in accordance with 37 CFR §1.97(e)(1) that each

item of information contained in this Information Disclosure Statement was cited in a
communication from a foreign patent office in a counterpart foreign application not more than three
(3) months prior to the filing of this Statement. [Box checked if applicable.]
k % R
Applicant respectfully requests that the listed document(s) be considered by the
Examiner and be made of record in the present application and that an initialed copy of Form

PTO/SB/08 be returned in accordance with MPEP §609.

% %k ok
FEE PAYMENT
O The fee mandated by 37 C.F.R. §1.17(p) is believed applicable. [Box checked if applicable.]
0 Attached is Form PTO-2038 in payment of this fee ($180.00). (Box checked if applicable.]
O This fee may be charged to Deposit Account No. 50-1645. (A duplicate copy of

this paper is enclosed.) [Box checked if applicable.]

Respectfully submitted,

LEE & MORSE, P.C.

February 20,2013 M /P~

Date Susan S Morse, Registration No. 35,292

LEE & MORSE, P.C.

3141 FAIRVIEW PARK DRIVE
SuITE 500

FALLS CHURCH, VA 22042
703.207.0008 TEL
703.207.0003 FAX
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Attorney Docket No. 304/1043
Information Disclosure Statement under 37 C.F.R. §1.56 Page 3 of 3

DEPOSIT ACCOUNT CHARGE AUTHORIZATION

If fee payment is enclosed, this amount is believed to be correct. However, the Director is hereby
authorized to charge any deficiency or credit any overpayment to Deposit Account No. 50-16435.

Any additional fee(s) necessary to effect the proper and timely filing of the above-paper may also be
charged to Deposit Account No. 50-1645.
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PTO/SB/08 Modified

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application No.

Filing Date

February 20, 2013

First Named Inventor

Hwan-Soo JANG

Art Unit
(Muitiple sheets used when necessary) Examiner
SHEET 1 of 1; February 20, 2013 Attorney Docket No. | 304/1043

U.S. PATENT DOCUMENTS

Document Number

Pages, Columns, Lines Where

Examiner | Cite . . Publication Date .
" Number - Kind Code (if known) Name of Patentee or Applicant Relevant Passages or Relevant
Initials | No- | " Example: 1,234,567 B1 MM-DD-YYYY Figures Appear
1. |2011/0227884 A1 09-22-2011 |CHUNG
FOREIGN PATENT DOCUMENTS
. . . Publication Pages, Columns, Lines
Examiner | Cite Foreign Patent Document Name of Patentee or ! : 1
s . Date . Where Relevant Passages or T
Initials No. | Country Code-Number-Kind Code MM-DD-YYYY Applicant Relevant Figures Appear
5 |KR 10-2011-0104320 A* |09-22-2011 CHUNG Family =
’ US 2011/0227884 A1
* with English Abstract
NON PATENT LITERATURE DOCUMENTS
Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the \
Initials No. item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T
number(s), publisher, city and/or country where published.
IDENTIFICATION OF OFFICE ACTIONS AND/OR SEARCH REPORTS
FROM RELATED APPLICATIONS
A copy of each of the following document(s) is appended to the present IDS submission. Documents cited above, if .
any, may be identified therein. The following documents do not constitute “prior art references” but are T
included for informational purposes.

Examiner Signature

Date Considered

Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not
in conformance and not considered. Include copy of this form with next communication to zwﬁmgn g BOE Ex. 1002

T7 - Place a check mark in this area when an English language Translation is attadBede No. IPR2023-01221
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English Abstract for KR 10-2011-0104320
(US 2011/0227884 Al = Patent Family)

US 20110227884A1

a9 United States
a2 Patent Application Publication (o) Pub. No.: US 2011/0227884 A1l
Chung (43) Pub, Date: Sep. 22,2011
(54) SCAN DRIVER AND ORGANIC LIGHT Publication Classification
EMITTING DISPLAY USING THE SCAN 51) Int.Cl
DRIVER G Int.Cl.
GOYG 5/00 (2006.01)
(76) Tnventor: Kyung-Hoon Chung, Yongin-City (52) US.Cl .o, 345204
(KR) 57 ABSTRACT
A scan driver is coupled to a plurality of scan lines and
(21) Appl. No.: 12/904,976 includes a plurality of stages. Each of the stages is configured
to sequentially receives clock signals that are phase delayed
(22) Filed: Oct. 14, 2010 by two horizontal cycles or more from three of a plurality of
clock lincs, and output a scan signal having a pulsc width of
(30) Foreign Application Priority Data two horizontal cycles or more to a corresponding scan line.
The scan signals are overlapped with each other by one hori-
Mar. 16,2010  (KR) .coeivirvniinenee 10-2010-0023401 zontal cycle or more.
400
Data — Dala 300
Hsync—  TIMING
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CONTH1 100
e 200  re--- r P - SmmTTT e ==
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____________ - [P
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(12) FNEFHITE(A) (43) BIALA 20119009229
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(Vsync) B w19l E-(MCLK)O] ch. Ehold AEE2(400)E 48 94 dolel(Data)E dHiolE =eto]uj(30
0= Agstn, 270 Aol AE(CONTL) 2 dlolg Ao} AE(CONT2)E A st zZt2h 278 =2o]H(200) ¢
ol8] =glo]u(300)E Agdth. 2 Aol AZ(CONIDE &2 AL A 278 AF AE(SSP)S o+
9o 2¥ AE(SCLHE Tdstd, dlolE Ao] AE(CONT2)E & 8¢9 HHa(110)0] g & g4 doleg A
9e AAE F£8 57 AF AB(STHS 9 A58 T

[0026] 9, gol®] AEE400)E § @ sRsls 48 F4 bolHE dolg =¥ (300)E dAgddts AT,
g9 g4 dole(Data)E A M9 AdE B8 A EE ALY £E 9on, g4 94 dolH(Data)E ot
o] g Solo Az A9 £ vt
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[0027] E 2e £ w9el o dAdd] we &7 =goue AHEd EREclt. E 3 £ 29 &4 EfeHd §
e Yeile eeldEelt.

[0028] %22 % 38 Fzelw, B ouyo 20 =atolwEe 27 A AE(SSP) #dd 64 YA (SCLELL WA
SCLKL6) & 3719 Z¥akqlel] zhz 4" nAle 2HolA(ST1 WA STn)E Tt 64 2¥HAA(SCLELL W
#) SCLKL6)S) 29 A& (SCLK1 WA SCLK6)E 14%F7I(1H) w54 94 A48 Jduz FFHL, &0 A
AE(SSP)e 29 AE(SCLKL WA SCLKG) & 5 24837 (2H) ¢ Q7HH9 2He B2 & et = 2
2 ¢ oM Helal Al WA A42E]o] A (ST1 WA ST4)¢ o] E9] Eo|YEg AT

[0029] 7} ~golA9 ZHTHOUNLE 283 228 ATE(S]T WA Sn)& A 27 #U(Scan{1] WA Scanln]) &
2 2EH3, BAd F£9 2golxe Az AszA g AHo|Xe JHFRIN FFEY. Z 2HAY
QYN A1) AGTDANE 270 A& AB(SSP)7F d8Hn, A2 WA Anzwo|AE(ST2 WA ST
pelE Ad 2ol £94E, F 270 AF(S1 WA Sn-1)7F dHdh

[0030] A1z 0] A (ST E ALY A(clk1)7F A1SHGASCLKLD O Hr1Hes dZ859m, A28 A (clk2)7t Al
329aQ1(SCLEL3) o) A7iRo g dAHD, AITYTA(clk3)7t A5 YA(SCLELS) el H71Hez AZHr}.
283 EVUNCE 27 20 AR AE(SP)E ol 20T AlaBHA(Scan[1]1) 2.2 249 F
2 EL e Al AESDHE 990

[0031] A22:8)0] A (ST2)x A1TH A (clkl)7} A2FHAA(SCLEL2) o H71Heg dZ4=Hn, A28 (clk2)7t A
42T (SCLELY) ] A7)Ho s dA5T, A3FYDA(clke)7t A6EFHEIA(SCLELE) o] A71Ho2 AZFdrt.
a8ln gEHINCR Ala] AE(S1)E geEwel 2HHOUDY M2z eld(Scan{2]) 22 209 B2 F&
2= A2a ANE(S2)E 283

[0032] A32E o)A (ST3)E A1FYRH(clkl)7t A3SYA(SCLKLY) o] A7|H ez dZ25x, A2EHTA(clk2)7t Al
5282kl (SCLKLS)o] A71A ez dA=Es, AMISHASA(clk3)7F AIFHQ(SCLELDA Ar71H ez dZdr).
a3 QHD(IN)O) A22A A5 (52)E YHwol HHOUD Y A2 (Scan[3]) 2.2 2H9] Hx £& 7
E Asa) ME(SNE £4T.

[0033] GAVsHAl, Ad2Eo) X (ST4) WA Anzeo]l A (STE A1 WA A6 FTFe1(SCLKLL WA SCLKLG)S 9 A&
(SCLK1 WA SCLK6) & 2H w4 94 Add 3/ 29 ANEE o) gdy, gHMINLE A/tHE A
A AF(S3 WA Sn-1)E YPPol 2HOUD S 22 (Scan[3] WA Scan[n]) 22 2He] B2 & s
A A5(S3 WA Sn)E &l

D >

[0034] B o) a7 =golnls Al WA A6 88 A5 (SCLKL WA SCLK6)7F AHEHEZ 6719 2H oA vtk 29
Az 7} wHEA,

[0035] 27kl (Scan[1] WA Scan[n]) o2 FFHE 274 AZEL 27 2 HFdold egdel =7 ed(scan tim
e)o] 2HolZm, AAEE AHOANERRE FHUEE 20 AL H 9E onAdct, ALTIH2) WA AT
(3N 29 NE A FAHE o)F A A s,

[0036] E 4 E 20 SAE 270 =gl oo AR (S Y TAAQ ARzoltt,  oFeMe Al

HolA(S1)E FAHLR d9sd, T4 2 Fae yniA 2dolXd FdaA HEE o

[0037] T 42 FAzsd, Al2HA(SDE AM12PAAA(T), A22AFERH(T2), AZLHALA(TI), HAi2=AAA
AHT4), ASEYNALA(TE), MEAAREA(TE), AILHFILACY, B AMEFILA(C)E T, AL
LAV & 8 AlAgosRE FFsE slo)dd Asolm, A2APAR(SSS)S A% AeHdoezry
FEFHE 249 Aol

[0038] A2 ALAHTE)E ACJE AZo] JHEUAHIN)G Aridez @z mn, AAF(=dd 27 ET b
AZyo] A1AYe ArHeq dAH, A2AF(A& AZ EE =99 AF)o] A== AV|Fer 4

A8}, AL AALR(TE)E ACE AZo] 29dE AF7) ANEE @ 250 A2x=(QB)E A1ALAS
(SVDD) o2 &A%},

A

[0039] M52 AAHTE) = A1 Fo] HBAUN)d] Ar|Feg dd8n, AzaZde] Alm=(Q) A71Hez 42
Ha, AolE AZo] A2BHBAclk2)d AAo2 AT}, ASAAALX(IS)E AE HFo Z-4#H4
AF7 Q71 B 250 A=) 4SRN Adg FF ).

-7- Mianyang BOE Ex. 1002
Case No. IPR2023-01221
Page 275 of 294



SIS 10-2011-0104320

[0040] A2 A AATHE  AlAZo] A2wem=(@B)d #rixez ddHz, A2dZo Adgd HAVAH2
AR5, AoE AZFo] A1ZHWA(clkl)Y] A7NHes dZgt, A42HYALA(MH)E ANE HAFd 2%
g AE7F AsEE | 250 AR E A2ALALEVSS) L2 AT,

fu

[0041] A3z A2 E A1dFo] Ardde] Ar)Hez A4HT, A2dFo] A== A7Hoz dFHL,
AolE AFo] A2 (QB) AVIHoz AZAPT. AZEAALAHINE AE AFd 2o Adsrt A7}
29 | 280} AlxS(QE ALRLEG(SD) 22 SHFAT

[0042] A229H A1) E AC)E Ao A== A71HeR dAHD, AldFHo] EHEAODA Ao

AAH s, A2ATo] A3FHDA(cIk3)) AV|HoE AFHD. AR2ARLAHT)E AE HIFd 24
Az7F Q7bEE © 250l AITYDAHCcIk)REEH JFHE 2YUs Y ¢S FHAAODNE FFU

[0043] A2 ALRHTDE AolE Aol A2xs(@B)d A7|Fez dZ4FR, AAFe] A1dde Ar1Hes 42
3, AzAZol FAAAOUD #r1dez dZdn. AlLHFLAHTDE ANE AFd 2444 L7}
A7tE Y © 250 A1ALAY(SVD)E FHIAOUDE FFTEH

[0044] A1 BAAAAHC)E ALAZO) AlesQo] AVFHez dd5m A2dZFo] £EAHOUD Y Aridez dF

gl A1SHAACDE Alx=QY 22RO FEE w2, & AL (TDY A2HF3 A
229 R AAHT2)9 A1FTo] Arldes d29 =5 49 AY AVt A%

[0045] AL FANAAHC2) e A1AZo] A1AL Ar]Hez dd8n A2AFo] A2x=(@R)] Wr|HezE dEHqd,
o AF e AY Avt AFE.
[0046] Ae=(QoE A5YRAZTE)S A2AZ, A32YALA(TIY A2AZ, A229322H(T12)9] ACE AFo|

Hadoh, A2xs(@B)ols Ae2YAALA(TE)S] M2RF, A4EAFAA(TH L A1AF, A3&AFLR(T3)4
AolE A2, A12YALAHTLE AelE HFo] HiEr,

[0047] Howgo] o AAjooA] A9AAAE(TI WA 16) E5F PMOS EWBAABE THEHE o Adgsigdony,
NMOS EdR|AE R FET AEE vhaAzgozd & 29 78 Uyg L8 ¢ e B8

[0048] % 5% E 49 99 2®olA(STi)e & vehlE golgxo|t).

[0049] T 49 % 58 #2IHW, gAEAINE JEse AR AE, Al WA AFYDA(clkl WA clkd)e] 29

AE, 2 SETAOUDAN 248 A7 A& 20 Bx g A AL WA A3 EPDRi(cikl WA
clk3)2 YERE SY945E 2 B 94 AdHo] JEBT. & e AF AZ2FEH 2 ¢F AZES

o] E¥dEn.
[0050] AT AN E A 280 220 A% £ H2 AF A5 (SSP)7F JHIAINE F3) AMe=A P22
(16)9] APE AToz Arigm, FA ASAHALATEY AdFen Akt EF, A2g8HEA

(clk2)E B4 298w 2857 A529ALA(T5)) stdct, olm, Al £ A3FHGAHclkl, clk3)ell
= slolule] 894357}t Z4zk ¢stde,

[0051] o] A%, zoalel AFAE(SSP)ol &) AMeANAAA(T6)7F W-2H A= (QB)7} stoldEe] A1dg
AY(SvD) o FARTh. ZEn A2EYYAclk2) AAHE 2edde Y3 g3 As=fRaA
(T5)7F "-283 Al==(Q)7F 25989 A2AAAQSVSS)H ELA8L(IVth]) ) F(SVsSHVthD o2 Hd3A
(pre—charge)® L, A22AALA(T2)7) ©-&HT,

[0052] A7) A2:==(0B)7) dtolale) A1ALAYSID) R Z2AFd wat, A129HAATY) B A2 AAA
(T3)7} A~ HAct,

[0053] wad, A229AAA(T2)Y AR AIFHIA(cIk)E T slolujde SYMEI A7tE] A229
AAZT2)Y A1RAFH Jd24€ 28 SAOUD ) stoldde] 90 257 S HE)

[0054) Z A7 AFTEDAA 20 S98 S 29HE 270 ASE dolyde et B2 A7) Al==0Q)
2 2 GROUT) Alojo] H&E ALFALACHE A7) ALF7HD) F¢ Alez=Q) € FEHEAOUD) A

ole] ARl 3 Aol FHHATt.

[0055] AT (e2)NME A 2HAY AW A5 EE HE AF A5(SSP)9 A2EYeA(clk2)d S4B} ¥
oludE wdsm, A3FYTAclkd)d FYANEI 299U wAdch, AL1EPDA(clkD) ] EYAEE I
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olgidl g §X gt

| A4S, stolae AlF AE(SSP) A1l B A2ZY A (clkl, clk2)9] FYAZ oF A2xNFLAHT2)

g A9e v 29AaAE BT d-o2 ),

[0057] A7) A2 AAAT)E 26 SEGAOUD) == Agto] A2ALAL(SVSS)E ) EoiAr] AZdtn, &
7] AL AZHCH)l 98 2AY Aol wAH wa REAEH (hootstrapping) HAbo]l FATA Al
=E(Q)E Aol A2AYAL(SVSS)ETE 84w Age Woldogn A2adPYarHT2)E ¢Hs -2

[}

[0056]

AR,

[0058] weld, A229AAZHT2)9) A2AZor A3THAAcIkI)E F3 2odde FYATI) AVtElE, AM2a9
HAAHT2)Y AR AZE 29 gAOUD Y Efelde &2 257t 2990,

[0059] Z A7) A2l 270 #BE i 285 Az 24de den

[0060] AT (3N E A3SHAGA(clk3) S SYAE7L stoldds AR, AISYEA(clkl)e] EYAEI} B
ez wAED, A& AE(SSP)Y AT (clk2)d FYMNE = olHde FA T,

[0061] o] A%, AISYSA (k1) Z4apde] 2YATe] o8 AP ALAHTH7E V-5 A2x==(B)7F 25

el A2AGA(SVSS)eE EAETY. A7) AxZ(@B)7t 24dde A2APAYEVSS) ez FHP
wel, A1ALAATDY A32YAAA(TI) 7 B-9nt, wakd, AAGFL2HTDY AldFeE ey
= glolgde) AIALAGSVID)o] A1&PAAZHTY AM2AZT3 AdE FHAAHOUD N spolede] 27
AszA &89t o, A32YAAA(I3)7F A-2Fd wet Alx==(QE stolaE Ardddg(SvD) L
2 2353, o wl, A22AF4aAT2)7F d-LZd)

[0062] 2, A7) AZFRE)A 20 Ee B 2YEE 20 A5E soldde Rk

[0063] A7M, A2EF2AHC2)E ALALALEID) T A2==(QB) Atolel &= o], ALALAHEID) 2} A2k=
(@] dee Ao ¥Ee Eole 98¢ £

[0064] olgh, & 3 WA E 58 @7 Rz, A27(t2)oA, AFslE 2E0ANE 19 HEE HA2H FAE,

128 o)A (ST1) S A28 0] 2| (ST2) 228 Al12We (Scan(1])3} A2&Aeked(Scanl2])oll 2 ¥ &
A AB(SL, $2)8 A5 o d9stAn

[0065] 1280} A (STl A1Z YA (clkl)ol M1FHAE(SCLKL), A28 DA (clk2)ol A3FH415.(SCLK3), A3
gz clk3)e] A5SYAE(SCLES) 7 2t2r ggdch. agm, A2l X (ST2)elE ALEFY DA clkD)ol Al
928 A5 (SCLK2), AT e@ab(clk2)ol A4ZHAE(SCLKL), M3ZAeA clke)ol A6FHYAE(SCLK6)7 2zt
dgdt,

[0066] A2E(2)oN A, A1l (STHAAE Az A NE(SSP) AM3FYAE(SCLE3) 7t stolalda wrd=m,
A5ZHAE(SCLES) 7 2¢aidz wAgc, AIFPAE(SCLKDE stoldlde X3, o A, sholdde
Az Az (SSPI9F Al P A3 YA B (SCLKL, SCLK3)oll o8] A24AALAHT2)E AT the 29 3a4s B
T e-9xdch A7) A2 AAAT2)Y A, A7 A1EFEALA(CL)] 95 FE2EHE (hootstrapping)
gAos Alx=(Q)e Age] AAfAgET 4 ¥ Agos dojFgozi A2aHAaA(12)E 448
H-2A 70}, wald, A229AAA(T2)Y A2AZoz ASYSA(clk)E T3 EHupde AsEHAE
(SCLK5)7F Q7bsa, A2290A42(T2)9] A1d=3 444 €8 ax40UD) e 254 270 As7t 284
o}

[0067] A2F7H(e2)e] Ay 1H F9b, AM22HOA(ST2)olle 29ade AMAFYAZ(SCLK) 7 A7kso] A2 ga=
(15)7} |-£50] AM1x=(Q)7) 29uae] AzudAges A% A (pre—charge) BT, olo] weh, A22AAL
AHT2)7 -2 3, A2AHRAA(T2)E B3 stolalde] A6FYAZ(SCLE6) 7t A7k EF AUl o
olglde] A7 As7F AT dgoz, A2FIH(t2)Y R I Bk, AVl A2zwH oA (ST2)dE A18FA
2AHC)o) 9§ RE2ED (bootstrapping) BALE A1x==(Q)Y Agol AAdALRYG 4 e A
o2 Wojgoed A2ARAAR(T2)E ©-2A0}, ofd we}, A22NALANT2)E Fo 24dE] A6E
YA E(SCLE6)7F A7bE o] &8 gAHoun) o) 24dMe 270 AErst E¥dct

[0068] whabA] A 1280} X| (ST1) 9} A28 o] A(ST2) ol A& H HZE X XE{(shift register) FFo] o]Fo]F
o, olE e 2 HOAE DT FLaA ¥84E & Ut
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[0069] T 62 B iy tpE AAdd g 27 =@tolwe] AFH EExott. & 7R & 69 &7 =gojug
F23L vehle golgzolt,
[0070] T 6% E7¢ F2dE, B 2y A =i A0 AR AE(SSP) UG 94 SHHBA(SCLKLL WA

SCLEL9) & 3719 28eld 22 H&E nle) Aeelx(ST1 WA STn)E XEgach. 9 S (SCLKLL
# SCLKL9)9) Z® A&(SCLK1 WA SCLK9)E 153F71(H) wHEd 94 Ade dH=2 FFE1, 20 A
AB(SSP)S 29 AZ(SCLKL WA SCLK9YE E5F 3FFF7|(3H) Bt ¢d7bslo] 309 B2 & ert. £ 6
2 T 7E HAA Al WA A4 0] A(STL WA ST4)$} 0|59 Elo|YEE EA &%),

[0071] 7} 2HolA Y FFEHOUDNLE ZE5E 20 HNITEEL WA Sn)& 247 &9 278 20(Scan[1] WA
Scan[n]) 2.2 FFHI, EAll £Y Aol AF Az2A T o)A LN FFEH. T &
golA9 AHT(INE AIAHOIA(STDANE 20 A& AE(SSP)7F 9853, A2 WA Anssl o)X E(ST2
WA ST)ole Ae 2dolAe &84%, & £ AE(S1 WA Sp-1)7F JF€Ert,

[0072] A128 0] R (ST1) = A1 dat(clkl) 7} A1SH el (SCLELY) O ANFH oz dd=a, A2E8Y DA (clk2)7t Al
4298} (SCLKL) ol ArA g dZFD, AZEHDA(clk3)7t ATEYH(SCLELY) A A71Hos Agdrt,
g2l3 4EQUNCR Z7] 230 AF AE(SSP)E FEdol 2FT(OUDY A12=AEA(Scan[1]) 22 3He] H
2 Zg z2te= A1ad AB(S1E 8.

[0073] Ao2e o)A (ST2)E A1FH A (clkl) 7t A2EYEA(SCLEL2) 7oz 4", A2EHTA(clk2)7t A
5282191 (SCLELS) o] AV|H ez dA=Hn, AZYTA(clke)7t ASFYEA(SCLELS) o A71H ez dAZgr).
283 YEHINSE Alad A5 (S1HE JEdel 2ET(OUNY A22Meed(Scan[2]) 2.2 3H) HA £
e Al NE(S2)E 2T

[0074] A3 B o)A (ST3) = A1ZH SR cikl) 7} A3ZH QA (SCLEL) ) Arideg dddn, A2 (clk2)7t A
62 a}¢l (SCLKLE) o] Arldez ddsm, ASEHGAH(clk3)7F A9ZH QA (SCLKLO)] Ar]Hoz dZ "),
283 GES(IN) 0] A2l MNE(S2)E Yol 2ET(OUT)] A3&WE (Scan[3D) L2 3HY] Fx £& 7
E A3AW A5(83)E &8,

[0075] A 8HA AjA2Elo) R (ST4) WA AMnzElo]A(STn)e Al WA A9Z¥ b (SCLKLL WA SCLEL9YS £ A%
(SCLK1 WA SCLK9) % 3H w4 ¢4 Add 39 €8 ASE ol&ld, YEHINLE AViHE He
7 AB(S3 WA Sn-1)E gEwol 2HFYOUN) 9 =72+ (Scan[3] WA Scan[n]) o2 3He B2 & 2=
A A5(S3 WA Sn)E ¥t

>

[0076] B guel a7 =alolwe A1 WA A9 Y ME(SCLKL WA SCLKO)7F AHEHEBZ 97ie] e oA witt Y
257} wrEE

[0077] 278 (Scan[1] WA Scan[n])e® FFHE 27 2I3EL 270 B2 FHolAd &8dd 270 Y (scan tim
e)ol SHol:, AMBHE AHOANERRYH FHHE &0 ASE2 2 7HE evFdt

(0078] A7) A2 AAGelA 7 2dolAe] F B2 Al AAdel £ 4¢] F5 28 U8 48T ¢ Yod,
a9 wet 2 2HolAe $3 eolUEsl 2 Azel Ba Zo shY AL Adn E 59 $UHN, 7F %
¥ Ed BYSEE 44T 49 A%HA.

[0079] B ouge 7 agolNz QrEE 89 Aie Ha Z3 g4 Ad AE 2Estd 28 JE] g2 8
9H o)ato] HEE tm AWEE AujolA Y A AF ol H, 2HY owF FHE FIAES o wpebs
FHD 120Hz ©l4e] $71Z3my FEA FS 27 g9 g wAgd 20 A5 4L $Asn 793 H9

& AFE & Ao

[0030] ¥ wde mwe] =AY AAE Anz dusgort ot dAHA el Bdse, el e BollA B
B9 AL A AT 2R TR WY ¥ FSE e AN} sbsene 4e oldg Aol e
A, 2 wme 4% 7144 BE 49t ARE SATUNY 7% APl dekod AaAE & Aok

pzo gy

{0081] 100: =g, 200: &7 ZEfolH
300: wjo]E] =ehold, 400: elolwl AEEH
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Attorney Docket Number | 304/1043

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE SAME

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

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

Secrecy Order 37 CFR 5.2

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
[] 37CFR5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:
Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Hwan-Soo JANG
Residence Information (Select One) () US Residency  (¢) Non US Residency () Active US Military Service
City Yongin-City, Gyeonggi-Do Country of Residence KR

Mailing Address of Inventor:

Address 1 c/o Samsung Display Co., Lid.

Address 2 95, Samsung 2 Ro, Giheung-Gu

City Yongin-City, Gyeonggi-Do | State/Province |
Postal Code | | Country | | KR

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

generated within this form by selecting the Add button. Add

Correspondence Information:

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

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

Customer Number 27849

Email Address eoa@lee-iplaw.com | AddEmail |  |Remove Email

Mianyang BOE Ex. 1002
Case No. IPR2023-01221
EFS Web22.3 Page 289 of 294



PTO/AIA/14 (08-12)

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

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

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

. Attorney Docket Number | 304/1043
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE SAME

Application Information:

Title of the Invention STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE SAME
Attorney Docket Number| 304/1043 Small Entity Status Claimed [ |
Application Type Nonprovisional

Subject Matter Utility

Suggested Class (if any) Sub Class (if any) |

Suggested Technology Center (if any)

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

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

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

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

Representative Information:

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

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

Please Select One: (s) Customer Number (" US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 27849

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 118(e) or 120, and 37 CFR 1.78.

Prior Application Status
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:
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Attorney Docket Number | 304/1043

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE SAME

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).

[ Remove |
Application Number Country i Filing Date (YYYY-MM-DD) Priority Claimed
10-2012-0104512 KR 2012-09-20 (® Yes (O No
Additional Foreign Priority Data may be generated within this form by selecting the

Add button.

Authorization to Permit Access:

[[] Authorization to Permit Access to the Instant Application by the Participating Offices

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

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO}, the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

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

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

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

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

In accordance with 37 CFR 1.14(c}, access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.
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Attorney Docket Number | 304/1043

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE SAME

Applicant 1

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

identified in this section.

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

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

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

Name of the Deceased or Legally Incapacitated Inventaor :

If the Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information:

Address 1

Address 2

City State/Province
Country | Postal Code
Phone Number Fax Number
Email Address

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

Signature:

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

Signature |[/Susan S. Morse/ Date (YYYY-MM-DD)| 2013-02-20
First Name | Susan 8. Last Name | Morse Registration Number | 35292
Additicnal Sighature may he generated within this form by selecting the Add button. Add
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Attorney Docket Number | 304/1043

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention STAGE CIRCUIT AND ORGANIC LIGHT EMITTING DISPLAY USING THE SAME

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark OCffice, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S5.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

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

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

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

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

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

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

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

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