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

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW. USP[O.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/838,138 10/08/2019 10439015 148454/411598-03044 4358
23363 7590 09/18/2019
Lewis Roca Rothgerber Christie LLP
PO BOX 29001

Glendale, CA 91209-9001

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

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

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

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

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

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

Yangwan Kim, Yongin-si, KOREA, REPUBLIC OF;

Samsung Display Co., Ltd., Yongin-si, KOREA, REPUBLIC OF;
Wonkyu Kwak, Yongin-si, KOREA, REPUBLIC OF;

Jaedu Noh, Yongin-si, KOREA, REPUBLIC OF;

Jaeyong Iee, Yongin-si, KOREA, REPUBLIC OF;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

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

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

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

23363 75%0 05/28/2019 Certificate of Mailing or Transmission

Lewis Roca ROtthl'bCI' Christie LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
PO BOX 29001 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Glendale, CA 91209-9001 the USPTO via EFS-Web or by facsimile to (571} 273-2885, on the date below.
Elizabeth Gomez (Typed or printed name)
-~ - (Signature)|
August 27, 2079 (E-filed) (Dt
l APPLICATION NO. | FILING DATE l FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. I CONFIRMATION NO. I

15/838,138 12/1172017 Yangwan Kim 148454/411598-03044 4358

TITLE OF INVENTION: DISPLAY APPARATUS

I APPLN. TYPE | ENTITY STATUS I ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID [SSUE FEE | TOTAL FEE(S) DUE 1 DATE DUE I
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 08/28/2019
| EXAMINER | ART UNIT l CLASS-SUBCLASS |
COLEMAN, WILLIAM D 2895 257-071000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent tront page, list .
CFR 1.363). (1) The names of up to 3 registered patent attorneys Lewis Roca Rothgerber

or agents OR, alternatively, 1_Christie LLP
(2) The name of a single firm (having as a member a

| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122} attached.

registered attorney or agent) and the names of up to 2
- 2 registered patent attorneys or agents. If no name is
[1) "Fee Address” indication (or “Fee Address” Indication form PTO/ liste%i, 10 narlne will be prigled. ¢
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3

Number is required.
. 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 identitied below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

w

Samsung Display Co., Ltd. Yongin-si, Republic of Korea

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

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

X1 Electronic Payment via EFS-Web [ Enciosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

5. Change in Entity Status (from status indicated above) . OISB
. PN . . NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
Q2 Applicant certifying micro entity status. See 37 CFR 129 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.

| Applicant asserting small entity status. See 37 CFR 1.27

i Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date August 27, 2019
Typed or printed name Peter C. Hsueh ‘ Registration No, 45,574
Page 20f 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 15838138
Filing Date: 11-Dec-2017
Title of Invention: DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Yangwan Kim

Filer:

Peter C. Hsueh/Elizabeth Gomez

Attorney Docket Number:

148454/411598-03044

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB-ST;::)I in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Description Fee Code Quantity Amount Sul:,-s'l'g(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1000
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Electronic Acknowledgement Receipt

EFS ID: 36988006
Application Number: 15838138
International Application Number:
Confirmation Number: 4358
Title of Invention: DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Yangwan Kim

Customer Number:

23363

Filer:

Peter C. Hsueh/Elizabeth Gomez

Filer Authorized By:

Peter C. Hsueh

Attorney Docket Number:

148454/411598-03044

Receipt Date: 27-AUG-2019
Filing Date: 11-DEC-2017
Time Stamp: 12:11:01

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1000

RAM confirmation Number E20198QC11434870

Deposit Account

Authorized User

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

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
136234
1 Issue Fee Payment (PTO-858) 148454*Issuﬁll;eFeTransmlttal. no 1
fb1a0365cf3777722e04c5e63e31chc299d1
7c20
Warnings:
Information:
30178
2 Fee Worksheet (SB06) fee-info.pdf no 2
fc12f88569b1b543d9c4883702c3b791d9d
585
Warnings:
Information:
Total Files Size (in bytes):l 166412

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/838,138 12/11/2017 Yangwan Kim 148454/411598-03044 4358
23363 7590 087132019 | EXAMINER |
Lewis Roca Rothgerber Christie LLP
PO BOX 29001 COLEMAN, WILLIAM D
Glendale, CA 91209-9001
| ART UNIT | PAPER NUMBER |
2895
| NOTIFICATION DATE I DELIVERY MODE |
08/13/2019 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):

pair_cph@firsttofile.com
pto@lirc.com

PTOL-90A (Rev. 04/07)

Page 7 BOE v. Samsung IPR2025-01480
Ex-1002



rect Application No. Applicant(s)
Noth CofA//ed bili 15/838,138 Kim et al.
olice of Allowabilily Examiner Art Unit AIA (FITF) Status
WILLIAM D COLEMAN 2895 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. This communication is responsive to 07/16/2019.

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

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

3. The allowed claim(s) is/are 2-34 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) MAll b) (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. v] Certified copies of the priority documents have been received in Application No. 14/660,813 .
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)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

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

2.} Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 07/16/2019.

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

of Biological Material

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

/William Coleman/

Primary Examiner, Art Unit 2895

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190808
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Receipt date: 07/16/2019

Attorney Docket Number 148454
Application Number 15/838,138
INFORMATION DISCLOSURE :
Filing Date December 11, 2017
STATEMENT BY APPLICANT
Inventor(s) Yangwan Kim, et al.
(use as many sheets as necessary) Group Art Unit 2895
Examiner Name COLEMAN, WILLIAM D
U.S. PATENT DOCUMENTS
EXAMINER Cite DOCUMENT NUMBER PUBLICATION DATE OR ISSUE DATE
INITIALS No.! Number - Kind Code? (If Known) MM-DD-YYYY NAME OF PATENTEE
/wnc/ 7,053,410 B2 05-30-2006 Kurashina et al.
JWDC/ 10,032,953 B2 07-24-2018 Jeon et al.
FOREIGN PATENT DOCUMENTS
Foreign Patent Document T
EXAMINER Cite | Country Code® - Number® - Kind Code® [ Publication Date Name of Patentee or (v)
INITIALS No.! (If Known) MM-DD-YYYY Applicant of Cited Document
/Wne/ CN 1459656 A 12-03-2003 ITOSJDA PHOTOELECTRIC CO | Abstract
CN 1503041 A 06-08-2004 Kurashina et al. Corresponds to
U.S. Patent No.
/Wpe/ 7,053,410 B2,
listed above
CN 103681751 A 03-26-2014 Jeon et al. Corresponds to
/wne/ U.S. Patent No.
10,032,953 B2,
listed above
OTHER DOCUMENTS
EXAMINER Cite Include name of the authar (in CAPITAL LETTERS), title of the article, title of the ifem (book, magazine, journal, serial,
INITIALS No.! symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.

YAG 108704447.1-*-07/16/2019 1:26 PM

EXAMINER

SIGNATURE /William Coleman/

DATE
CONSIDERED

08/08/2019

mark here if English Language Translation is attached.

not considered. Include copy of this form with next communication to a

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and
gplicant. 1Applicant‘s unique citation designation number (optional). 2See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. “Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
®Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. *Applicant is to place a check

JEJyav
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Attorney Docket Number 148454
Application Number 15/838,138
INFORMATION DISCLOSURE :
Filing Date December 11, 2017
STATEMENT BY APPLICANT
Inventor(s) Yangwan Kim, et al.
(use as many sheets as necessary) Group Art Unit 2895
Examiner Name COLEMAN, WILLIAM D
U.S. PATENT DOCUMENTS
EXAMINER Cite DOCUMENT NUMBER PUBLICATION DATE OR ISSUE DATE
INITIALS No.! Number - Kind Code? (If Known) MM-DD-YYYY NAME OF PATENTEE
7,053,410 B2 05-30-2006 Kurashina et al.
10,032,953 B2 07-24-2018 Jeon et al.
FOREIGN PATENT DOCUMENTS
Foreign Patent Document T
EXAMINER | Cite | Country Code® - Number® - Kind Code® |  Publication Date Name of Patentee or (v)
INITIALS No.! (If Known) MM-DD-YYYY Applicant of Cited Document
CN 1459656 A 12-03-2003 ITOSJDA PHOTOELECTRIC CO | Abstract
CN 1503041 A 06-08-2004 Kurashina et al. Corresponds to
U.S. Patent No.
7,053,410 B2,
listed above
CN 103881751 A 03-26-2014 Jeon et al. Corresponds to
U.S. Patent No.
10,032,953 B2,
listed above
OTHER DOCUMENTS
EXAMINER Cite Include name of the authar (in CAPITAL LETTERS), title of the article, title of the ifem (book, magazine, journal, serial,
INITIALS No.! symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.

YAG 108704447.1-*-07/16/2019 1:26 PM

EXAMINER
SIGNATURE

DATE

CONSIDERED

not considered. Include copy of this form with next communication to a

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and
gplicant. 1Applicant‘s unique citation designation number (optional). 2See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. “Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
®Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. *Applicant is to place a check
mark here if English Language Translation is attached.

JEJ/yav
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

I hereby certify that this correspondence is being EFS-Web transmitted fo fthe United Stafes
Patent and Trademark Office on July 16, 2019 at or before 11:59 p.m. Pacific Time under the

Rules of 37 CFR § 1.8, W IS
Y R

Yarlira Vanegas
Inventor(s) : Yangwan Kim, et al. Confirmation No. 4358
Application No. : 15/838,138
Filed : December 11, 2017
Title . DISPLAY APPARATUS
Grp./Div. . 2895
Examiner : COLEMAN, WILLIAM D
Docket No. 1 148454

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT WITH FEE
UNDER 37 CFR §§ 1.97(d) AND 1.17(p)

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 July 16, 2019

Commissioner:

In compliance with the duty of disclosure under 37 CFR §§ 1.56, 1.97 and 1.98,
and in accordance with the provisions in the Manual of Patent Examining Procedure §§
609 and 707.05(b), enclosed is an information disclosure statement listing the
references that are known to applicant. Copies of each of the listed Foreign Patent
Documents and Other Documents references are enclosed.

It is respectfully requested that the listed references be considered in the
examination of this application and identified on the list of references cited on the patent
issuing for this application. Applicant also requests that an initialed copy of the
information disclosure statement be entered in the application file and returned to
applicant with the next communication from the Office in accordance with MPEP § 609.

Applicant's undersigned attorney hereby certifies, in accordance with 37 CFR §

1.97(e)(1), that each item of information contained in the information disclosure
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Application No. 15/838,138

statement was first cited in a communication from any foreign patent office in a
counterpart foreign application not more than three months prior to the filing of the
information disclosure statement.

The processing fee of $240.00 as required by 37 CFR § 1.17(p) is submitted
herewith. The Commissioner is hereby authorized to charge any fees which may be
required by this paper to Deposit Account No. 03-1728. Please show our docket

number with any Deposit Account transaction.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By Q/ {I‘ Q/Aﬂﬁ

Jun-¥oung E. Jon
Reg. No. 43,693
626/795-9800

JEJ/yav

Enclosures: Information Disclosure Statement, w/references
YAG 108703757.1-*-07/16/2019 1:25 PM
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Espacenst

Bibliographic data: CN1450656 (A) — 2003-12-03

Active type organic slectroluminous display and its making method

Inventor(s): LI XINHONG [CN]; SONG ZHIFENG [CN] # (XINHONG LI, ;
ZHIFENG SONG, ; XINHONG,SONG LI)

Applicant(s): YOUDA PHOTOELECTRIC CO LTD [CN] + (YOUDA
PHOTOELECTRIC CO., LTD)

Classification: - international: G32F1/136; GO2F1/15; HO1L27/32;
(IPC1-7): GO2F1/136; GO2F1/15
- cooperative:

Application CN2002120294 20020522
number:

Priority number CN2002120294 20020522
(s):

Also published CN1277148 (C}
as:

Abstract of CR1459858 (&)

An active organic elsclroluminsscent dispiay is disclosed, iis each pixel region has at
least two non-orystal silicon TFT slements whose channs! s formed by one non-crystal
siiicon laver, a display region formed by an slectrically conducting transparent layer,
and a light mask layer to cover the region oulside the display region for sleclic
isolation and protection purposes.
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Fix B REMGEB LRFHARA—BRERAEUNR—F L5 E;

BB e REXIHBR—EY T ORMMGBBELRBAEAR LS
8 LR, T HREMGTRIEHR—F 0, AT TPT A R
W HE R AR E R—RIFBROME, HEETRE TFT Al Rk iZs
AR dh 1R B AR — R IRIY R

FiZERARGENELB LB R—FRYE, A TaRPFETER—F
—EBIUABR—F =8I, KV ZF—BILRFEELE —AREZ—%, &F
ZHEILREIE O R BN LU %

FZERARRAFENRGLIHR—FERAFECE, FHREAERFLEL
XHR—BTFRRAGEY, FINEZERA SO EREZE —BILAREZS
ZBILHRERE; A

FTHERRARGOENERD I R—ABRRE, RV ZARREEZVE
A TRA TFT A RIRAZERAEE, Lz ABREREZ R T,

10. deBR Al &R 9 X THXAMELRL AR FEGEEFT %, 5
A T TR

RATRBHF LI,

Fiz kR R BN RE LA LR R

T EZH MR A EQEA R LIRAR—RERZ.

11 B FAERK 10 ARG EHAANCHL AR FHEGFMEST &, £
PZEBMERLEAEIELEBUVIONK O, 58 FHRATGERLY,

12. oA ZR 9 TR I AHXANCRL AR TFEAFMEF %, 2
V% AU B E i ik B EL4 S 0 BRI A A

13. 3eRAER 9 AW IHAANEHEL AR FTEGFMET X, &
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FIE B A CrO, 492 E4M . REBLE/EK L6 R ELM A A Si0,/Cr
b4 I 4 ) FIT ) A%, .

14. JoBRF)EK 9 FFEQ ENXANLEL AL TENEEF %, £
¥ ig AU AR w7 AF dh A TFT Ui e 3k A E

15. A EK 9 IR EHXANCHEL AR TEGFMET %, £
PEXBEREBEZEETRBUIGZERNFEE, AURE—FAAMN
BEA AT TEY KK, ‘

16. Jei A1 ZK 9 FIRY I AHXANECRA AL FTENSEFT &, &
Tz 5w &g ITO M A A.

17. 4B AR 9 A EHXANCEL X FEGFEFTE, K
PiZETRBOBELATZE—. Fo_BREUARZEIELZ N,

18. B AER 9 AN IHXAMCHL AR TREAHMET i, £
PiEERGS L ERBERY —BILARRS BN BRERK, THEE
PHFEEZLE L ORZE A wiEE,

19. eBFER 9 TENEIHXANELRLRAETEGHET %, £
TigH — A LR ETRE TFT A RN, LAZS 2L 44k
% —TR= TFT T4,
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EHXAMLHEL AR TERLMMET %
BAATIR

AL R AR —FFvA3E fh AR R dh AR (a-Si:H TFT) A BE Fh 4 L35 X
A B K BT B(AM-OLED), #5|# B —# LA LBk AM-
OLED, &g &M E RBAsMeGF 4 OLED, F 7 F#dE dh A2 2 A By kA%
Bty k MR T L.

FREA

A AL B L K 8 7 85 (Organic Electroluminescence Device; Organic Light
Emitting Diode, ¥AF & 4% OLED), 4&XRHLIRZHF X T K 4 8 £ 5h X (active
matrix) 5 # 2 XA, £+ £ 2 XA ML KL K2 T BAT ## AM-OLED)
AR FIRS), B—AMEF RV EBH —F X EEHARE (switch TFT), 1A H
BBMIERNEHFXAFRZA; 5 5EE— A3 &5 ARE (driving
TFT), #RIBEH S4B EG IR RBATFTIESRAG A, FFEREMEEASZ
B AW R . B A6 £ 3 XNIR3) 7 XA KA AA TFT B 2h 75 X A9 A~ TFT
IR 7 K.

—#& ™ E, AM-OLED #9% X /R R E4F R GH B R E A 8T
AR B AR, REABARYEEE. REBHRHEURALL
WM HE R RBHOEFHE, LEHANAT . ST, SrAERE.
AMNETHREGHM. £2F TFT e 8ME L, WZ KA RS D7 K6
4E dh £ (amorphous silicon, a-Si:H)#) TFTH K. #AME 1, L2 FRA I}k
fa£E TFT 49 AM-OLED #9mALE . vAR A 3k dh A TFT 49 AM-OLED 3
B, £ OAH $AER A5 F RIK 10, @8 Y F @R HIEL 12 ARE
X 77 ) 344 449 KA (source line ARV, line) 14 F A4 &, £ — A5 5 R 3K
10 7, @A MEL X F@uEMegiathsk 16. ARG TFT LM 18,
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— A 4ERS 64 iE A RALPT M A6 B 3K 20 AR — R B 22,

HARE 2A, ERLE 1 WK A-A 2FRA IE R TFT M 18
2\ EE. AT lbka) 4L A X (etching stopper type)&d H14F 7 = vLBA
A AEdhAE TFT LM 18 89T E. Bk, E—FHAKRK 0 RBLHBR—F—
2 RE, BHRE—LERBEZIHRREL 14, ALK 16 LARELES 22 ¢
TRRGEH., RE, RAEEVLR I RO EHR—F L% 5 32.
— % % B 34 AR —3F Raa-SiH)E 36, BAUR KA 2 HAK SRS
B ot B 34 A RAESh A B 36 1R, A4E AR S AR TFT /Ui 18 69 TR Z R 3K
EAHm— B REH, EFRME 14 LFOE %% 5 34 ARERHE
36 MR XAER. BF, £HREMNGTRME IR EH ELH R 1)
b B 38, MG, RF EE A EK 30 69 AR B LM R—5 Rk E 40
AR — B BB 42, FAB AR5 AR5 R E 40 AR
—EBENRERBFELEENEIHBAKMBLRE 2ARELEE 26 L
WALHER, FEHFSHLEREE 40 ARF L EE 42 RE LKL
MeyEd L, ETRMEK 14 LB REREE 40 UARE 4B E 42 1
RAAEEE, BRE, ARANEDTE, THREMGTEMBMEIR LS
EXFHR—Fa, WTEE LB E 42 RORAH—RBIAEEIL(42A XK
42B), TAt5ZdE A B 40 R o b —RAR/BIRY B (40A X 40B), £
TR & 36 R AR AH—AE,

HETR, TERLK 0 GENR@EHBR—RYE 44, FHH A2 4%
WILERYPE M4 AESHR—F I 451, —F 28I 451 AR —F
=383 4510, R B —id Il 450 L BB =B 3L 451 14355 B 55 kR AR/R
AREAR(A2A X 2B)RILFE 455 42, mF =B 45 M FEF —4%
%232 IRFEHRMER 14895 RK. LB, FTERLK30¢GAELE
B — BAT B R AR 4 B4R (ITO) & 46 49 B, VA R EEH 57
K% 20, HBEMAS—@3L451. F =8I 4SIT AR F =@ 3L 4STIT W9 B
K3k, vARpEd SR,

HAWE 2B, EALE 144 A-A 2 =RA 54 OLED ¥il& T &
B, % bik3E S TFT A 18 RARZE, ARARBILINE ARITA
LA, BRARBR—AIEHSTEARME 47 AR—AREREE
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48, EAXHART AM-OLED ¥ L7, Ad, ERFHROLEHKT,
BERAESNERLE(UV/O)R O, F B TFTHRABRARLL, MABFTLL
TP 8 UV 4415 3k AL & 36, i fa 2 548 % /& (threshold voltage)3E A=
X 9, ifi(leakage current)3§ Aot F1AZ, *FF—A&4y TFT-LCD =& @&, =T
AUV FRIEXEHATRXAEE, ATELRBGRGLEHN, AR L
WM, {22t Fdsas TFT# OLED T ¥ mE, B TELAEAIZHH
FAAE 47 64R4), RERAE R KA RERMBEERAE 36 ZH 7
AR,

Mz sh, st FIA Y LB EMAE TFT T M E, ITO & 46 49
AHAARLAFEFTRIR20F, BLARBMAE L BEEE 2 RE
ZNRRFE A RBELEE —£ B EZHERENFE, AdEF R 20U
S84 ITO B 46 X #14-F 8 s —F % OLED K3% 49, hF 4 OLED X3
49 A FARZARE, dtdid m T LB G 7 HAABZRE TR,

VRN E-S

Fb, AZWHHEEE 4L TRE—H LA LRI HG AM-OLED,
AR LEMB LS FTRBAS G EAR, THKIEDRZEEUG LGS &K
UV AF ARS8, HTREFLEEUH R AM-OLED #) £ bR .

ALRANBRBE—F IHXANCRELARETE, F—BRERKT L
A EV@AELAETFT T4, ik s TRT A 694 & —aF AR Z AT
M, —BFRE, d—ERFREMMAR; AR—REBERE, BETR
TRIRAIM G RIR L, 5T © g @R E RS ANy F 4 OLED, 17T Ak dk
ThAE BvA bk B S R AL FE L E AR .

ARIE EIR R4, ARG —NAFIEE TR BN, T A#F
fhEk B AR L BB G R @E R T Y P 6 UV AR F & FARBME, &
A BAE s, R 38 o 3R W, ALY A b 9 AL,

AL B — I T RAE—AEER LM, TFa5 F4 OLED R,
R LT A 2B %44 OLED R " A X AR S, #timm ) Rbehd )
FOA BT T K.
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B B .98

B 1 8- FRA 3F 4 TFT 69 AM-OLED #4R0H ;

B 2A ZEHE 1 K A-A' S TIRA KA TFT A6 E T EH;

B 2B AGHE | 14 A-A'RTHA F4 OLED ¢42|m & H;

A 3A £ 3F 2 B F~AL A IE 4 TFT ¥ AM-OLED I ¥ 7 ik 945 A8 ;

B 4A £ 4G &L A 3 #9404 B-B'R 7~ AL 94 3k dh A2 TFT 9 AM-OLED
LZFEHINOTER, AE

B SA £ 5G A 2H 3K C-CR-TALK YIS TFT 49 AM-OLED
I F %I mTER.

W B ) M B ARRHLA T

RAHAK:

& KB~10; HIEL~12; BRHUE~14; BHE~16; FE DA TFT LM
~18; 27 KiK~20; ©RE~22; HRALR~0;, F—H%E-32; Fow%
JE~34; 3 ML E~36; 4hFI AR B~38; SRk AL E~0; B4R A2,
P B~dd; F—iB 3~451; H =B I~4511; % =3B 3L~451; ITO E~46;
HIERTFEAMBE~47;, BHRAERE~48; F4 OLED R 3%5~49,

AZAEA:

FHRRR~S0; F—4BE~52; RIMK~52S; F—HMEx~s52l £
AHE~520; BABITFOUM~52C; F—BYEE~54; F 8% E~55 4
S AL B~56; H—iBIL~STL AR ok B~S8; 5 REAERAEE~60; B4R
Br62; HABELKR~62D; LARZ EWI~62C; Fa~631. 63I1; PR E~64;
% 8 IL~5TI B @ I~STIHL F @ 3L~571IV, F A @ I~57V; EA
W, E~66; T RIR~66P; UK E~68; F4A OLED K H~69; HA/EHS
TR AAMAE~70; AMAE R E~T2; F—3Fast TFT H~TFT1; # =3k
sn 4t TFT T ~TFT2.
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Hhib KK R LA Fo T A 6. 4FAE. PRERLEAR HIE, TS
Fh bk FEH, FBAME, e T:

R )

AR BB BRAE—FF VA JE AT PR SR (a-STH TFT) A SR 3 A 69 £ 50 X,
AKX E T B(AM-OLED), H£iERAFEELLA LBk, T
oA g B AR E RN e F 4 OLED, JHEv BG4 4 OLED LZ A /F
A 8 FHh .

AR M A3F du sk TFT #9 AM-OLED A #), JL&8H 3 M58 E
R3X, 95 Y F@mEAd ey 348 KA B X 7 @3t é‘]/ﬁ#&“i(source line %
ARV, line) M R, EHE—MEERKY, @8H BT X 71876944
%, BAAES A TET . — AW EHE R SR MR B 7 RRAR—
PR, —MRMIEMRAE TFT £MeFItEF &, To A thg] 4% (etching
stopper type)A Bk 74 B & (back channel type)é§ #I4F 7 ik, »A T 4RIk
A 4G B4k 7 ik R0 KK B 69 3F A2 TFT 49 AM-OLED.

B 3A £ 3F 2 27 A% A &A TFT 4 AM-OLED L 2 7 &6 RAHAE .
B 4A £ 4G &R 3 #9494 B-B' & 7 XL 93k dh# TFT 49 AM-OLED =%
Fikth @ FER. B 5A E5GRAG A 3 MWL C-CE7ARLYA R ETFT
#9 AM-OLED 17 7 k0 3l@m & A,

Hk, 2B 3A. 4A 5 5A Fiw, E—EWEK 50 R\ EBR—F—
BB 52, BWE—EREZIH R —E X F @ EM A RME 525, —&
X FE e e 5 —Aa R 521, — i X FEEAb ed F =424 K 521 A R —
AEGTHRSCHEH, K5, B 3B. 4B 5 SB Aiw, RAAERAL
R0 ETEMR—F %% E 54— F W% E 55 »A&——ahazﬁ; 56,
o — s R 54 BT T SiO,. SiN. SiON, % fz@%}% 55 444t
Tik A Si0,. SiN. SiON. FH|F A2 4R 2R3 4B 55 AR
FanitE 56 1M, T4 A E;%——éaimék 521 u&%ﬁ ;#a#%% 5211 &4 4F ah 4%
TET AT KRB LA B R — B REH, EFTRMAE 528 L7Hgd —
4% 2 55 VAR AEah AL E 56 M & i:é\%f"\ HF L FE— % E 54 AR R—
% —iBIL STI, AVARIEHIRMA S2S 3o R, A, THREMNT]R
FAAL R 3% b & X W —rk | 440k & 58.
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B 3C. 4C 5 5C Fiw, RA THEAEAK 50 ¥R @ EHR—%
Jedbdb A B 60 AR —F 4B 62, L Pk E 60 THM nik 4
ek aAtat, RE, AR IRABAKE I SHLEREE O UARE =
£ 62 F, NTHRE £ BEE 62 AXFR—E Y # 638 ¢ 4548 4,
62D VAR —F K4 Lwk 62C 64 H, B 0T ISR LEE 60 AR
B RBEQFRBESREMHUERR L, ZTRRES2S b5 aisLEa
BE 60 AR &L 62 MALAXR. B4, AALZRALL, T
BAR MG TR K IR 7 2 XK A—F 2 6315 6311, MTHHE =45
B 62 B AR AH — RS RREI(62A H 62B), T35 223k dh AL E 60 K9 A%
A —RARSBARY KK (60A X 60B), £ -FIESHitE 56 WA kAFH—AiE,
Yo b A® KB X R B —AF ah B2 TFT AM(TFTHUA RS —dkdhaE TFT AH
(TFT2).

42/ 3D. 4D & SD Arw, AFWRK 50 69¥EANRE LXK m—FKy E
64, BRI IBZ T L ERY E 64 REYVHR—F 283571, —F =i
3 ST, —F @l 57TV AR —F ZBIL STV, HEANEEHF—EINL
571, FF, % —i@3L STH ARS =830 STH o AU R E B F — 3k ka4 TFT
FAA(TFT2) 8 BAR/ R AR (62A X 62B)M a9 5 — 2 & E 62, H Wil
5TIVRERF ML 520 9—s%, 2FHEEBILSTVNAELAEEY
L E AR 62C 69— 4 XK.

%8 3E. 4E 5 5E Ff-w, AFEAK 50 6988 L2 A Hm—BAEH
T8 2 66 69AK, LM ITO M, UMAREH B FRIX66P. BEAS
—iB 3 S7I. H i@ ST, H =&AL 57, H @il 571V AR & Bd Al
57V RERB, NE —FHFEE 66] TUARBEAREH LdE 62C 5%
ZJadh 4R 5210 LM A iR, WmE ZEN TR E 6611 T ARBLRAR L
528 5% — 13444 5211 2 A) 4 i dE A R,

40B 3F. 4F 5 5F A%, EEZERAK SO AN RE L X R—AE
WE 68, REVEBEE—FNFRE 66l URFE —EHFLE 661, 1275
RERTRIX 66P, N ARFKE 68 TH#FEDLEE 56, FTRAKGEF L
OLED X3 69. AT ML, ABEE 68 9B EE £ 2T XK 66P vAsp
EAR., ARk FERG T, LBERE 68 HHTEA LA RiEHBLLLN
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¥ E#(do: CrO)RAH S0 FHIEHRELEH (4o BLBUAR/HEL), 3
e NERE B ELEM(F=: Si0/Cr).

®E, WHAGE 5GHTF, ARFRBILZINE AR TRAORAEE
By TRAEIZRZEEUVIONK O, F & TREABHRRLL, R HRARL
A H2TFTEAMBE 70 AR—AHLEE 72, BRXETHA AM-
OLED ¥4 L. 7.

HABAAL, RAALERTEIX 66P vAsM ey 2@ LB 2 ABRE
68, THMIEFHAE 56 AR RELEABF AL L T UV ARF ST
KB, R ENA B EERRE A MG, b, ARk
EBEVEBEF —EVNTLE 66l ARE _EPFELE 66, TradFi
OLED R 3% 69, B 74 2 %944 OLED R3% 69 &4 £ A&, #d
b Rl 204 &, 7 I AL BAR T A

B R R A — ik RSN T4 b, 1226 4 A AR E RE A,
ARBHEARAR , ETRBLERLRGHEFTEERN, E S TS Tk
i, BRMHAL QRS TR DATRARFA LT LA A,
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1. —#akEE, q4ira T, B4

EEBEES 1 F 6 LEMPGBIEL;

EE T AKBEARIANE 2 5@ LEdegiafs;

WEE AL ERHE LA LRI ER N IR RS G E R %
Eﬁa%%ﬁi;

A P ABEEETHTELEER, i8] LR EE GRS LR
LY AL P e

P RBEZAE LN EE P RGEERLK;

je bk Ak S B R E b A B i A EiR AR AR bk
k, SERBELAR—EHBRNE 1 T4 E,;

A AL EBHE T AN ARl LR SRR LR wiER
%k, H5ERABBEAR —EHRNGF 2 FHE,

ALiRMBEER, FRAF 1S E. ERE L PHEF, 24 KA.

. ERABRIEHOUARE, HBFEET: LRHHELR. Lk
F1PgkE, LEE I PHE, AFwELAH SIUHE.

3. AREBAEZK2AMEGUARE, H4FEET: FEKEK. L
BFE1P%E,. LRF LI PHE, 45, SIE. RALAEEY 3 BEM.

4, AREBABR1IFTEMOEARE, AR ELET: LEF 1 PHE,
b AEEL LROEBREUR —EHARNE 3 PHERES LG TS
M E,

5. ARBRAEBRIFEGEARE, T4FEEAT: EXBERLKA
FREIPHE, EFLELSA RAHE.

6. ARBRANERS RGO ARE, AFELET: LAGARLR
THEZIP®E, #45. R, RACAEIEN 3 EEH.

7. ARBERFNEK TR GEARE, A40EELT: LR BT LN
wEBM, PHAEEAHRLEEE{RE QLR EHBRMGFE 4 F
gk B A E ERE 1 PR E L,

Page 42 BOE v. Samsung IPR2025-01480

Ex-1002



200310113771. 3 A EOR B OFE2/4m

8. ARBAANERK TATRMGEAKE, HEET: ERE 4 Py B,
5 i R ARE oA LA B — R AR

9. AREFERABRIMANEARE, AR EAT: LEBHEKEL
REERREGTELRE, R, Bl £ bl B kg0 E
TR E LR B iRt s,

10, ARERFBZR1IAAGERAEE, LR EET: ELEA LY
By LA gy B LA Z SN AR 828, 24
SR RE A S EM R, B, A¥e1 E, 28K 90482 KA
8 B P R G B R AR,

1. RERFAER 10RO REE, HMmELAT:

LA, & A A RAC AR M R,

12, HR\ERAER 1R GLAEE, L Es T

L ERE, ARAEHR, R, BEBARAEE LRHEL, R
TERTBRA LARBERER.

13, ARERF|ZR 1AM ARE, H4FELET:

A LR BT OO RARREAT | L%, VA LA EEL
HAKRRENS 288BIY, 2V ERR | 4R &E L46-TF3EL
POE:

14, —frdaFi4&, RHEAT: EABAEE L TEALE, 4
AEE, B&:

AEBEESE 1 76 LA HIIEL;

A5 FABBEERIXGE 2 56 LiE i,

WEE AL LR KIE G A LR R KSR R AR E A
ﬂia%’fjr‘&;

A P RBEERETHTELEHGR, iR LR FBLKRE o LRQE
W AR b6 A A S

MBI EE LY EEEHRAGLERK;

e LA GBLERGE TN ER M f LA G L AR bl
%k, HLRABBEAE—EHLRNE | YHE,;

Page 43 BOE v. Samsung IPR2025-01480
Ex-1002



200310113771. 3 ®OA EOR B OFE3/Am

e bR A A B0 B 2 el b A B AR fe b W 5 S ) Wi AT
%), 5LABELUR—EHMANE 2 Yo &, B

ELRgEL. ERE 1L PRE. LRE 2 PHETY, A4 R,

15, —FraAREMHEFT &, IRFELET:. £&

EARLE, BRERBET IR

ELABERAREAMERE, BAF 1 EMBLEEY A,

EEE% 1 BRgSENY LR, KTAFBIRAHELEET M
REH, SNREFHRALME TR LR, BREMLERNTAF;

HELRAELERG M, BRE 2 ERALEEY LA,

EERE ) ERSGEN M, A4 RAES TR, HRbdit
B ERERBAETGFFRELGRKIELR, LA LR G T oMb s
AR EME 1R, dER LRE R AN TSR ENE 2 Py
EW¥ LR

EERAHELR, ERFE 1 dg B, ERXFE 2 FoEMG M, BARS 3
B 18] S SR B4 L

ELEEF 3 ERGEEG M, BRLiES RS | FHELEMNFE 3
PHgE, AdiER ERE ) PHE LNV EABRN LA,

ALEF 3P4 E. EROEREG LM, BRE 4 ERSEEGL
i EERE 4 BRSSEWG LM, BRwiE ERE 3 Pu%E LB E
WALH LA .

16. MREFRF|ER 15 Fride AR E QL7 5%, L EET:

LAY RAMAEEZIG TR, B TRLEAHA:

B R G F M EB A F 1 AT L5,

AR UATHREMS EM, BAREREGANFESS 2 TIREW LA,

ARSI EM, BALARZ OGN ERZMME 3 W
IRAZ 69 L7

—Fbig PR F 1 ATIREE, L% 2 TR LA S 3 ATIHEA A
W LG F e Ma s B e, LA NFER LR Z & Md s
L) LA,

Page 44 BOE v. Samsung IPR2025-01480
Ex-1002



200310113771. 3 A R B P44l

17, RFERF|ZR 15 RGO AR B ST, Homhs T,

HAELRAGMOUEBZNLE, W TRELFHR:

B EREEDLEMNEE BN E 1 TREY 5,

R ERF | AIREABAHR LR EE R AN B MM TS, £
LRSI AT A B, BR LR WA S 2 TR LA

A LRSS LM, BRLEEABRZ BN G B EEGE 3T
IRPE ) T

LR % 3 IR B AR LA SN e ki B e AR
ARG LA,

LA B R i X Bl A L AT, R ARG O
A LR G EF L EML TR LB LR ONT R ERE X,

Page 45 BOE v. Samsung IPR2025-01480
Ex-1002



200310113771. 3 -l‘rill.'. HH :F; F1/330

AR ER LM T EAEFRE

FARAR R

RERNBTRLBREFHEAREIEPLEZUAL E RM RN TR
AR, b, REWERE TR THK (paper) FHhikE E K EL (%
HAAXREIBACTFEARAMGEE QHEAHE B L OETELT
KAt BT E) F BRI,

HEHRA

VARE, A% T vl R FE i 5 00 & KA R 3B T —x 2R R A K
ERRBCMNAREAZINDEZRTERNETHRLEEF LR
EE. AXE, A BREOET , Bl TUARARE TS~ MLE
AL DK RGRETE, Mg egEd L Tk, BRxtsE—AMaE
TTABHAR B EF BN R & 8y ik E . ‘

EABRHG O RRE, RAELR —sHeg R —F £, BE4EMK
WP AR R R BARAGR B AT deii R S g ke g A
PHREK, ABMEABRET XA A TFT GEELRART) oy bk, ST
RETHATA RIEMIESH ) B AR E . B A THRIEFEB L LEE P,
L TFT, B&THREFAUHEAKBLER, 4056058, b, & TFT
LER#MEfRKELERK, BB T, ETARiEEMHEE4 TFT 64
Fil - BRI R, i TFT AFEFAT, s F wiikind it
F R R GBRAZT, RAH, TRATAME-AMEE A E T E
Rz,

AEVAERBGRBAEE Y, RRALRERAALE—F ALK LH4E L E
EARFEGG EFE MR, EREWZ FEMWEF, NERFTRIEELXR
R, BmAEEREEFOE, A, S EABEAN TG RKEG A
FHEH R R R G RGT M, B, ARAHRKT, LA KM

Page 46 BOE v. Samsung IPR2025-01480
Ex-1002



200310113771. 3 #w oW P oH2/33m|

R LR EF BT ik, HAENRA TG EE E R 4% AR &F
AEERBAT B EAT RAMY R R B A s BB 0G F ik, AT B AR — &
AL FEAR LB HTGARTFT o LA AE 1% TFT 644 s AR B 44 o 4L 9 43 34 4%,
EEEMABEL, BFEALEHMRBRELRF, IH—K, BRETAXN
FLEHIALZI, BETELRETEFERGERE, LTUAZAEE
FoRGRZH%¥,

1a8, EABENESREEY, HAEETFA.

X kA TFT 854 tbaR 40 9140, X R B A % K5 RAZ# A TFT ¢4
FFRESMBLEA N, BETFASTFEOMELEA¥FREGTE L
Y BaEA F A R, B EMER A Vih A bd4E 64 B0 i LA a9 4.
AR, EPARTITF, F£HLH, whid, dwF TFT R4 4
8, HRERADERA A EANG K E 2 RYArA B T8
T ALK BRSO, LELEEFEETALREHRAE LAY
SEFEHE,

KA

AKX AHAE T LA E PG TR, B oA TRAFER TFT 84k HF
i, TURBTRAESHBEYEAEE. i, KLAGE T LEF
REBEMRA LGS IHGELARE TGS TRE.

AL IEEE, HATHELERH, L& AAR AR 1 56
iR MAEA; AL ERKBEAIINE 2 Fé Ligtbhead,; e
EAL LAKBERA LR AN ISR ERT SR E A B S A
E EMERBELEIRGTEERR, ©ikd L EELAE A LG
FhBM P FHEESE, AR EEMERIERLG EE L RGLERL;
je LR e A BB A S Me R R aMfe BRI E AR EARR,
5 AR RAER —EEBRGF 1 THE, R EXAAMLERNE TS
MRS bR b E B LA bRk, 5 EAKBLEER—ELF
ARG 2 Pak A, wsh, ELESIELR. LRF 1 P4 E. LA 2 Pg
B, SR AR,

Page 47 BOE v. Samsung IPR2025-01480
Ex-1002



200310113771. 3 #w oW P OH3/33m

R ZeREE, G4, O TEERPBEPRIELAUBREEL B
MRS, ¥CTHATA RIS, b, EZFOAEEY, dT LR
G BFY M R BB A R B B M 305, BT A R R E o4k ey AL,
o, BT EREHMAZHRGELHRE, METUARTNEEF 2 £
#E5.

HARAEBELR. F1YHE, &2 PHEF, 24K KK, ZRL
JE ) TR EASY BGERR R, BT VAM A Bk Kot H g 5
R W F SR EQEAN, 8T b, TR BB SRS e B G
E LA ZHGEEA, RTARKARRELREEG IEFF,

EAXRANOAEENBAY, LdSEL,. LEF 1 P E. £&
£y uE, EFRBELETUAR R, #5702 LB L, EAE 1
pak . ERF 2 PHE, TUAR4E. RALEKIE. SALAERES 3 B4H.

MRAATE, b TRIFERSH RS LA LEAKG A48, &T
PORABEERBEAZ S R RAE. B ELRGML. F—FF, bF
FERAER LR T MBS RNGEAR RS KA, BTASa%
BT HREMGRE, TAUAERALKEFML, Ho9, RAAEEAY
REBTHREMARE,

s, F 1 PHREMRF 2 PUHEHRIKE, RESANE | P4 AP
%2 P EHARNBBILGA RO FEHRLGELLENOER. ik, &
F 5 S de & — A ALK FN, BT VA E A AR 9B M6 5,
TUAEREKF L.

I, ERLZPHURRENHAY, LEF 1 PHRE, TYHRAE
ELH LA OEBEARN—ENANSE 3 P AR PR ERR E, b
s, FPERBEBEFERE IPHE, TAFRLELAAHKMABE. i,
TROGEBEMERF 3P U E, B48, R, RACEREW 3 B84,

MRAARE, G TEXKBEERRETLHE LS ARE, ¥TUE
BT ARG ILERE QTR LEMAE. A, TV & THRIBLYE
W, FAGELBROBEEHFYTIRNE, TURTRREZGERL.

W, EREPHEARENHESY, LEAREEREMEE SO,

Page 48 BOE v. Samsung IPR2025-01480

Ex-1002



200310113771. 3 #w oW P OH4/33;)

&0 A AT R R R SR BRI E R 4 gk Bk it B
ERE1IP@EL,

XA ARE, TR EeaMe RS ffEain, C2ARE
w A ARG T ERIThE, MAKGFMEERE BT AR
1k %4k 8 F iF

Wb, AH—HE, LEF 4 FHE, 5 EAFER{KREOHLE
A B — B AR,

MERATE, H2EFHNGIAFESE 4 PHEFHHELKR, T
VAL ILH % TR 6 BAL R A R AR, Bot, ALK ASH MR
HEALT, AEEBEY, 20T Mgk, Flied Ttk
AhFuie S REEMRGHAR, AMRAEFT VA L0 K 3 i
Mehee., BEHGELT, 2RHERAS 4 PRHELOGFEHGER
FEE MR,

A, RZ, AAHEGHATH, REKAY “F 4 o E” , ik
— X2 5MABREAR —BHART, EZHFALTF, bk, dFRAR
2GR Rl — A R T 4k B eAR, ¥OEP e ENAE, REEAFE
M, AKETAR dik#,

EABEPHANZALERELMT, LRBBEF LM EESH 5]
B RE B L.

XA XM AR, BEEMBERIGA o RXAF M ML
EFETFEGEER), MaBETELEEGTE . H8 T, EBA
MG ET, KRB RBBRGHIL TR, HRA LEEELF KRG
B4, deR TR EE AT EERILHTI R, WA THRZMLHE,
RBHAT 5 g B AR AT B G ARAF 0 B e B BALFBPT. BP, #EREARA
BT RGBT, TAAKLER S K F TR,

Esb, dobik, leMmafifod 4 FPEREHBRAR —ROGHELT, &
RIE A T AFE| BB sz F 4 B ZAF LR,

AAHAY, LRBHEETUMRARFELEGEES 1| 7HLER
iy k8 R HR .

Page 49 BOE v. Samsung IPR2025-01480
Ex-1002



200310113771. 3 #w oW B OH5/33m|

MR XN AR, WNESMEBRKE TR —Km AT 50 BER
KE IR ELH AL, ", dTFEE#HEEAGE 1 7ALEE
ok o) R, ROTRZ AR LT EBRLATH TR SEA.
AW, BT TiAR & T ARG L I SR 64 5 SR E NS,
FE R RDAG L, HTUBFEANEEG SR BL,

Ao, BEEALT, AHEBE, EBGR OABKB TS
ME AR, RABAH WS1) FMAR. o, LR OANTET o SILaE AR
FACEENE M) B,

sbIh, EAZAHOAKENHIY, ALEAMEL AR ERRE
WA ] b, A F e AR e g B R i A R AR ], A A KRE M
Freh % M, R, X615 Z8H b5 6 ELENE R
MR B RN, sesl, BB ARIET &y BACAE L R RAC AR AR,

MRAALLE, MNERFHERILE, OTF_FREALARE, #80T
B, TRE—FTRHBEBRAGBEFEIHFNE, BOTARTERESY
B, Hok, AERLRFAHE SNLABMH , REEHRL
2SN, E S MR A AA Ta0, (BAb4m) . BST (4kEk4S4N) . PIT (4
BRASBR3E) . Ti0, (BAL4K) . Zi0, (RAL4S) . HEO, (RAL4E) AR SiON (R KL
#£) Fo SIN(RALEL) Z W 69 £ 0 —FF 9% A HF . R e R4 A Tal,.
BST. PZT. Ti0,. Zi0.,. HfO, F#)5HA A A4, N TAEA FReG A4 E
RIRAE KL AL, XA, BEA 510, (=RALEE) AR SiON (R L) #o
SiN(RACAL) X AR 69 S AL A A, RISTVAR Y BB %I Lo M R
A,

MRz sh, EAKAY, MR LR EMLEZHEE L LEMELES
WRAGERE, EEELMY, LEIETENSENTELA TS E
WK, HAN, RELLEMEES LRI HEIYRREXE, T
BRAMEZETRELEEREZTETE, MBBAEUREIHREZ MMEE
RAELANALTELERELTETE. 8, AX 3 A ZM4ER#AE
BRATHELETFRTE. sit, & F48E w58 St fo g & b
ek, @it B P gk BubAT, HAESHT, RTAAGE AN E

Page 50 BOE v. Samsung IPR2025-01480
Ex-1002



200310113771. 3 #w W P O%6/33m

BaBBERRPOE—F O TRAEA it E, AL ENHIREA
LT R

ARXE, BELLEMEERIOBAL FMREA GEREIHF, &
RERAEZRAARKRE, AT EFAGLT AN EABZ RS RES
HZE) ehikdE, HATHPNBELEMG LTATUR L ZRE L EMELT
BUMAOZERHFALESI WL, flio, EEEFQEAMNLER SR E R
AT M E B ARG EXRAATNHAETETE, BT E LRI
HWALT, R, BREMATEST AR LB E BN G S SRR nAF
Bim L, W R TEAL T3 LR 6 B d s ) b 5 23 AR B 4k B A AL
K., AR, #HATRE T BN G AR R EBAEFE 2 B4
e A BARGEREF G TR LM TR OUIRG TR E ), B8 EH,
ARG E DM A R UG A B S e R F e L%
e L

{22, IHGEHERFEARKGEE, AKX L, REH
— KB R B A B R4, R AR T AR AR A 2] kg
b B 2 A A B A E R 2, MR R A B AR
wPIETR, B2, dF ERONFEEFHRYRTES, b, ERL
A, #HRENFEE SiN K Ta0, 54 S0 2 A RES, A8
ERV R AR IR P RZ1E, s, LR A ERFGRANF R
AT, & T REEF SRR R fhik 20k B w4 d 58 Bk
84 20 4hik & F IR ARAE S B R AR A, MO RAT LR AR E M, B
ERFQEAMEEZLRT, KEMIBY ‘FE FeTHREBRX, X
A& TEAHAES, AFEARFHHEALT, AEEEHAREHEEEH—
T wALE F AR AR, BT FARFZAMOLESLERT
Be R L R B F XA,

K, EALAY, whif, §FRELLEMNGLERZ ARG G EEEAF
EFETM, AAREERHAHTHERET DML ER LG EED DAL
k&, dFEks EE al i d s B iey B ey BB E,

JEEFALE, HRARLH, §FAETUARIFERAZECLMNEES

Page 51 BOE v. Samsung IPR2025-01480
Ex-1002



gl

NPT FTTBETPPuKY) ‘LYY FI LY FITHY
REFRL ) CWREF T D S YRR T T LSS T W T T
Y WYl A UBETEF DT W AT HE
XX HFET E
EMRYEENLEYFERNHN FHYEWNE B EHET LT E
I HBEYT I U TT YWEH Y b F HFHRT 60
W B Ly Yrap s T YA
ol ‘TP LGIBE T AV Y B Gy 2T Y [
‘WA B A PR E Y AN oF e L Ly9em Y Lo 97 [a F G5 1Y < [l Gy
HHET R D EWYTBT R EHFF TR WHEHT UK
CEWANE A L LW ¥ L EY
FHETET WEBL T B ENYFRTRNTT KN T W
BHXEYY Y S REBTEFBHITREBET BT 00
" Y X B LCEEY WY TH R TEELTYRNY &¥
U H Y E Y EEFFR R AN T YW EY R T B L W s 24y
HElYW FHI G HRFYTIREETT HEBEFY LT
el WY LBBEF D FREUH Y G Y DL EUT (Y
R EBUWANEBEEY (FHeWWEY) AN aFhg € BF L8 ¥ %P bl
Fall ‘MEGHEVRT S TLI U ERT LR FAy ¥
BN EFWE BF
WHER 1 EPT (T WrEEW I EWERWYFREE YT T
ey “WHF 1 EHTWYFHHUDBERTTLYT ‘WE Y $x
" EGHET T NI UL WHE G0
TTERl bl WHRHFTH LY RIDET WYY 4
AT - WL —FREENE I HN LR HEFFHIEY
SHHEEY WY FEWHLRIBYY " FHa BT T E e
Ll W BEFRWHTHHIC TR LR WAV
(FEHEPTEHLHDRL BT EG T T ‘oflg) H3phs WY
F hREBH GNP E AT HEBTFRHE U THBEYI WD

wee/ ¥ o M W € TLLETTOTE003

Page 52 BOE v. Samsung IPR2025-01480
Ex-1002



200310113771. 3 #w B P OH8/33m

B UAHEEBEROLE, BE&LRERE, A EARENLE, B
BB ERW, EHAMLEBLENTEN A LR L amb s R
M. PR ARER AR AN RSB RE, ER P
B m AL LEMBIRE —BE.

TR R XA GHR, BERERAEAHZEATR ARG RELM, Tl
BAER TR BEGRIIS SN L.

AERAH AR EAREFE, A TR ELERE, L4 hsT: £4
EARE, BAREERREYG LA, ELARBRIAEGMERE, BA
$1ERGGEBHLE, ALES | BRSEIEH EM, MTaFsikk
HARBEEFREMNEE R, NFBRMET EAMe TR a, BAF
MEEBULR;, ELAGMOERG LM, BARE 2 ENLLEN LA,
AELRF ) BRGEEG M, ASK RAEGHH, HBRLits) ik
BRAETHESRELNEEL, RiER PR EER M TR WL Ly
F1IPHE Awe#F LR B EMELER BB ENE 2 PR EN LA,
ALdHEL, LdZ 1 ha B, LRF I PHEH LN, BAE 3 EH
YBHBNITA;, ALEFR 3 ENSKREG M, HBALES LR 1 4
Loy 34 E, Aoditd| LRSS I PR E LA REN LA, AL
REIFHE, LRBFRERG M, BAE 4 EOLEBEH TR, £L
HE 4B GEIEG M, BALER LS IV HE B E RS T
A

AR AR BT R, TR ARG R LA REE,

EARLAHELARENHES ZH—ATAET, BREAAELEZY
IR, A TRIAMR: HARALRGEETLEMNG AR ARG E 1 aTIREY
If; 2 ERE 1 ATEREG 0, B LR AREAF 2 a1 L5
FEEAF 2 AR BN, BARLEABZ BN GRS RS 3 AT
LB, —3 e ERE AT, LS 2R EAS 3 TIRER
AR & Lk e A B, B AR A ik B 2 A
LS B ey

MRRAAHE, NMERAROLEBGLAE, OFLE-BBRTHAE L

Page 53 BOE v. Samsung IPR2025-01480
Ex-1002



200310113771. 3 #w oW P OH9/33m

e AXBELR. LN FERE TR AMLERS OB FTHEF—F68E 1.5 2.
FI3WMBEE, EN—FBAHBAY LA, AW, MRAAAHE, #
R R AR LR 3 ANERGF B RAERA R —H K, #8F
s, TR EF XN EAG B EB R RLAHLANEEY
B, ARG EA T EEAK, 9, BRAATS, TR LR 3
AER—ARE A, EREEHBIA B AL 4k B 2 g,
ABUM, DANREAEE B NG R B RS RRBE Y TRt
By R, ALRR, ZHALALNA, UWTAUARGETER SR
GRS,

BEREZPGOURAREENFE T ENH —HEF, A LAESRELERY
IR, WTRELAFMR: HREEGELEMLERBRGE | ATIREHY
IR LR 1 TR A HBACAT R LR G E B M AR L) L5,
AERE ARG EM, BAEESAFIEGSE 2 TIEG LA, AL
A 2 ATERAE GG b, B LB e AR e 3 AT T
B A& LR S 3 ATERAE A B AL ATS AR LR AR B Ao LA B b An ) A
BB LA, ERBAEEEMNGER DR LR OANRE, WY RAE
FEOREF LRGN A S bt LR BN TRG ORI L,

MARARAARE, NELERE, —L2H G ta b il aiz, &
EF 1 MBEHIL, RE, BARBAKESRE L oM KB e,
AR, EABEY, BB aiie@m, BB Hmhfals
M AR RBYEORER, BREBEUL, FHTAHRE L S0
BB AR ELAEE R M A B BE SRR
A EER. Bk, £REERAYTAR LX) BIRERIIFOANAR,
TAMBREAH ERNG LA AMLER, LR AFEABET, 3%
TRAJE L 3B EG NS L ABRAE, ST AN G e aYE
e K. sboh, MEHFHEE, Flie, REFMilebiaan e arsid
BEBRIAEEF, LEMEGERHLE KR, T IABE RIFIF 2 & 544,
FH, MERAIEGHE, NTEZETFERELEMN G TS &M AR
A A, A 28 AR 1) 69 42 5

Page 54 BOE v. Samsung IPR2025-01480
Ex-1002



200310113771. 3 womW P ZE10/33)

A, EABEY, LT UMERAEFEHETF 3 ATREG BN, 5
B B LTS 2 TIRAR 4 B B4,

ALRMETFEE, RARYEE ERARAMEALEE. £+,
HEAR A

MRAALAYETERSE, §TEARA LS EEHRL AR
B, MTUALAABEEBAELTLRE W RIFYRE, B9, dFITH
MR AL ERGERAG T, TURBFESZLAGEMS, ANTERL
ETEMEHNRABEEFHLAREIARNEH B TFiEE: BRYXETER
. RSER. BHdE, EFLELA LFLEN, REBXRAUAE
AN FTEA. T35, wAdE. POS 4. BEBAOKY.

AKAHIHEAQERAFRLCHFRL AL REHAYERBATTH
RE.,

B B 548

A1eeRE, FHTREEAMRALANEALSHLARTIGE
B R T RIBRAMIEEIRG S AMEFE LI A ARFHERLE,

A2 RALVNEATLIHEAREGOHRT HIEL. BHKR. %
FRALE G TFT 7| R AR R EARE RN TEE.

B3R HETEH 2ZNGIEZERSGPEE.

428268 A-A3EA.

BSedadaB, THTAMHRTEE 4 9 eh M.

B6wLpImB, BPIRATHETALANERHBENELRREN
i FEGLD.

BTHIFAERE, RBASTHTALPYERESNLAREY
#EFEGD.

B 8 &5/ TFT M5 AR B R A &AM REIR—R M 6 FAx—M
ARLRAYERTGSHELARELN TFT E7 KRG aE.

BoRE & H-IHEE.

B10RFTESRGHGETE THEHRLAG LT RGN LA SHK

Page 55 BOE v. Samsung IPR2025-01480
Ex-1002



200310113771. 3 womW P FE11/33)

HABYXHERTREG AT 88 ER BRI,

AT, REAWBEAXARL AN EATS, ATHEELS, £l
AELRHNOAEESR TRBREENEALS.

(& I 569 H# )

Bk, SAFE 1 BE 4 RLANEABSHEUAREGRE IS
MUREATHA., ARXE, B 1 RMRALAREGERE T RRGEERKY
Bt EAMBENEATAF, AEFOFRLEE. B2 2OHRTHEL,
AR BROUHRFY TFT B3| AR G4 S AR ER G T EH. #
s, B3IRMRFHETH 226 T2, BRH, AT mhidELk.
B B EFoMEMERE xR, T2 AUHEXENTHE. B4
B2eA-03EBE. 79, EBA4Y, HTREEREANAMEERYER
& LT AR A G ARFR AL B 6 Koy, A TSN EFEAMBEARRA T R
69 Le B R,

A 1 ¥, EHARARABSGLHEENERE T RIRGEERKE
R SAMEF L, FABRARELKR a2 ffl L F X4 ZEELR
9a &4 TFT30, A EBAZ T 4IB 4K 6a A0 2]3Z TFT30 49R £, BB
PHIELE 6a EHYBMBAES S1. S2. ... Sn, BRF RAIRRRIZIAA KR He
Ahsh, T AR A A ARAR ) B KRR 6a HLIE AL,

I, BMRAEAM LI ER] TFT30 694 L, FHAHLE 6 0,
HBEIMES Gl, 62, ... 6o ¥Af, XRAF,HLIaRE 11a Felft AR MK
AR EiRIES, BE R 92 w | TFT30 64/ L, KA #A4EAHF
% AR 64 TFT30 ARRAE N 69 5018 A A A LI X6 r ik, WABLE 69 2 AT,
Fe A IER 6a B0 BE4E5 S1. S2. ... Sn B,

WA F B 9a BEABMEAD AW R G — N6 TR GB A AT ©F
W B BAE S SL. S2. ... Sn BB A& EAR EH R A B B TRHF
e BAE], & &k R 4R B FakAe o b B 48 T A8 B e AR AL
o ik, sSTABRTAR, BIFTARTREFLALT. BAFEQEHKN,

Page 56 BOE v. Samsung IPR2025-01480
Ex-1002



200310113771. 3 womW P F12/33)

W ARAE L EAMEFE S AL b abdm Lo R st AS it %, 2RF
EREAKX, NAREAESNEE QL5 F3640 oG & EIE hest A5 G5
&, AHSERMEEEE BHEA L5 BARAZT 521 65 b B 64 5.

EXE, ATHIEAREGBRETHTRYE, EHEKF LK Jafe
6 WARZ A AR AR S S B e L AR R R 70, ZAMRES
70, Wik EAHERPE 1la 5147, A4H B D M s B BiE, R,
oK LEETFEE vir bagd AR dig 300,

AT, AFE 2B 4, std LiAKIEL 6a. 12K 11a. BMEAE,
TRT30 % 524644 I LRARAE 6 028 TAE 64 05 F A4 52 PRy A s L4750
oA

B, EB 2P, ETFTHF AR 10 £, £ KMZXE S MEE LR
9a () RRARAT 4B T 4086) , 0BG A1 F LA 9a e B id Rk B 4B
£ 6a L 11a, KX 62 wBEEGSALEEENEEEHHAR,
WK 11a Hlind F oA S HABRFMR, WL, BHE 11 thwit3)
HFFHE la AR B FE LM RRBEATHAER la st egirg
# 3a b, FAMER Ja DERASTiZAMK 1la B X, #2454, &
WAk 3a HHRIER 6o LA IXMHE L, SREREASTHAHBAK 1a
MegM it 3a T QEEEANER 1o LS EF L TFT30, #4534,
TFT30 8§ (R ML) &R RA F A FTMEIL 3a fodadh & 110 Z A4
A&,

ER, WARE, #AFAHE 2 G A-VRITEYE 4 77, P,
E&40 0K BB EAR. AR AL TFT 5] K38 10, =52t
B E 44 1) 4o oy 835 AR R G AR B8 5T AR 20,

A& TFT 5448 10 — ), 0@ 4 A, REH LRB LB 92, AL
L, RER CHTT BELEFHATHROLEARGE 16. BE G
A% 9a Bl4ed ITO EEF M ERAFUHEMAR. A—F @, Estdiir 20 —
M), BAEBEANAGMZ TSGR 21, AL TN, REF CHAT T BEL
HHFHMT GRS LEEGIRGIE 22, L4, sTHEM 21, 5 ERMEEE
AR 9a RIAF, #lded 1T0 B3 6934 95 A A, R 0IRE AR 16 Aw 22,
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4w, oy FRBLIL AR RE S 64 iF U 69 A AL A A

AGX AR AT & B B 69 TFT 5] 48 10 Aesf @ AR 20 2 0], d Gk
EHMA (BEE 8 fe ) BERLN A, HANRBFLABTE, BA
Rah B 50, RahE SO EREAR GBE R 92 9 RGHHRAT, 80T
BEBE 16 #2 22 FF2ME HIRAKS. REE 50 Hldedie—F A&
)R ah SRR A R R B AR R TFT 15 AR 10 Fosf
GIEAAR 20 &) AT E AT AE AL K 44 Bl 4 AR AL AR S AR AR B ) AR A4
FEREF, CORANA R A A T HOARE 6 SE B TR A ML AL 4G 3k 3 A 4 R
PR ol 1) MR AT,

H—F @, & TFT M54 10 £, ik LR BEdR 9a FREE
16 29, HAREBELEMUELEG A ECNUEFTUHAR. ZEELH, B
4 B, WTFAFH, HBIRAF, A E#HE LlaE 1 E. 2H4A
WAL 3a 89 TFT30 695 2 &, SHAMLER 10095 3 B, A S
% 60 FNH 4B SALRREE 400 FHE 5 B SF LR E R
9a FIREIIE 16 895 6 B (RLEE) M. i, ER 1 ERE 2 BN
RERARRLERIE 1L, AF1ERFE IEZIRREAR | BR%%E 41,
AEFIEREABZNEENE LENGBEIE 42, £F 4 ERE 5 BEZN
BREARIERBEIE 43, EF S EARE 6 EXNEAERE 4 BN %%E
44, Brak bk ¢ &AB8000 T A 455, s, X AFTABERE 12, 41,
42, 43 Fa 44 1, LK EA Hldode TRTI0 9 FFRE 1la FHHRERK
1d Aol 4B 4% 6a AR RMIRERILT. AT, A FRABEIANZHNTIAHF
AR AR HATHLIA

Hh, EF1ELE, REAGSATIAD. Cr@8). WEL) . Ta(4d),
Mo (48) I B EL /L ANNEY —F . £ BLK. 62 REBALY.
REeAH BN BERRNG R ERRTFEM S HAEFHRNFHRY
MY 1la, ZAAME Lla, NP B EFRBABAAEE 26 X FHHEH
K., A EAHEm—E, TFROBHEK 1la, EEEHFB 2N I 7HE
b0 X309, FERIER 6a ISR E 400 HATEAFHE 209 Y 5/ L2
Mg 4. FHIh, MABARB IR AR 11a B4R 8y T 3Rk R
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L4, R, ZHEHEE 1la TARA1HF 15Tk X,

sh T b, ALK 11a £ RAXRARE — AR —IT LAEEY
TFT30 #-Fi& . HEWThEE, sboh, FMR 1la § TREYRAEFIEA
RS FE AR 92 M RIRKAR RigAe Rk, L BA BEEZMTME TFT30
NA W G e, ABh T3k, 3T A 4] TFT30 #9345 & 1a P o)A M
WARMNEE, TURTAALENSRIGBRET, B, EFala?
MAMNEILT, &R,

Ek, AHFE 2 E, KEASAMLM 3a 64 TFT30. TRT30, 4@ 4 FF
T, FA LDD (23542 iR) 440, YEA MM ES, LR iL 3a, B &
Bland & MAEMATH TR AWML 3a LGB RABHFFHRE
la (9K 1a°, SAEMEIR 3a FFFRE la BROMBEIENLL
B2, F5RE la PHERERE 1b, MRERE lc ARAFHRAEREK 1d
Fe B RERX le,

b, ERAEABET, HAREEZE 2 BL, A5 LEdMER
3a Fl—REH A FHE 119, @ E 119, AF&H LA, B 2 T,
A AFAL T EAMMEE AL 9a &9 —38 69 KAR 49 RIARAE AR i h Bk, b
F sk E 719 Fett iR 3a BB RAR —E, AR L Hlod T St
BEMBRAFEALT, L E-FhES HAEEEMR.

B, Likey TFT30, ERFAGLEAE 4 Aoy AR4E44 LDD 4,
{2 R BT A RA GEGR AR R 1b FAf{lRE R R 1c RIATRMIEANAME
(off set) ##), LT ARAMBAL 3a AWAEZRENEANLE, AK
SR RS RER R G RERR G AT ARG TFT. b, ERER
AT, ERMERALEGERERR 1d REHRERRK le ZH, REE 1
ARG EAMEEH), 2R ETUETMNZMEE 2 ANh L gL,
Fdo b 3R S WA B R, TFT, T ABFEA#E S Ffk X ZE
8256 R, T AR N BOE R 6 BIR.

sbol, Mk TFT30 84F-F4RE la LB ELEL B ELERTIA, £
ST A, T AE R RE IR F AR Bl de b 7 ik . RAEF TR E 1a TR
A B Ik, 3R A FIAF A RS E w3k F e Aek.
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FEvA EFTit AR edaddk 11a £, m A, ETFT30 8 TFid, X ESHEA
AR MR ARG SIE 12, ARL%IE 12, AR TR EIEEHL 1l
5 TFT30 #47 B R 44ty sh desh, /& TFT M5 KR 10 e A B LB AR, &
B By ok A TFT M3 204R 10 69 & AF B 0t 60 R B AR A0 3 B 7 6/5 ) T 49
TRF I RMGEE I XA TFT30 6945 K1Leh Zh 8.

EZERKBGE1 E, NP B EFEAFFARE latiRAR T HL AR
DR EIER 60 BV FFARE la 9B KRER —BE, RLAEK
JEF K8 M RIEREILEGA) 12cv, 5iZA 12cv T AR, L5 B E LM
WAL 3a, A TREA WRF AL ES. sboh, RARGREA 12cv
ASRHIIRAT R ARAR M A AR 3a 69 rik, BRFBERN LA ZMEIR 32
LI KR E X — TS AR MAEERS- 3b, 448 Tk, TPT30 #9FKE
la, st E 2 PR T B G, AF G EFRMAMTRALBA K,
LA WV ECE PR R PR D A PN

S, ZMAEERS 3b, EAIE AR AT LidiA 12cv AR K E BT, TR
VERAEFE TS LA AME 11adddk, AXE, AKX lla g Ttk
R RAFEFR, FAETE—IT LM 32 BMEK 1la, REHR
F247, HERZTRAR w1,

AXE, ARLAFT, WTUARAXHGEMN: RFE5EMA 11a 47
Wt R AA MR Ja 4R R ER., EEHLT, HEBE La iz
FRE, ERALERY B R ITF G A REAH,

Tk, SRFHERN, Hlde, PRERAEZLBR 112 §—H5F
BEEREH ARG, AEFREHTEFHBLYHFALT, RELHiE
FE 1la AETFR—T LB EZRELY, T B LE A 63
LAR K IEF ¥t AT TFT30 69 TAE 42 4.

BAFAFZ LEERAERIEL, KEAMELAR 70. AHELER 10
RAPAALECANTE 7584540843 TFTI0 9 HRERK le Fift
O 92 EAEE RN SR EMG THRER 71 Fotfh B 2L
B U B 300 5 Be B 69 ik A SR R i A A 70,
W) 5T VA B 3048 SR F B 9a o BALIRIFAFE. Shoh, KT 56 A4
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A% 70, WA 2K FEA T, §TFRBRHARE S5EEF LR 92 89
A 3R K AR _Eaf B 6 i RIR, 3 4) 530, d TRBARA A TRAR
B, ETARBEREMRGREF O REHFR, 48Tk, T
BTREARZGER.

AR EFmE, THRER 71, fllohFakg HaBhR, Fai
A VLM EBBEGHER. 22, THEIRTL, LTUHEHLER
SR —EERS EEMA R, b, BTN T, hERE®SRE
WA S AR R Z 5, LB A AR E AR 9a e TFT30 ¥ 35RE R
R le #ATP 42540906k, Fk, EREABET, LHEEET: H3R
EXEZHHAPoEd, @3 FRPo%E 719 #47, X—EASAFE.

ABEM 300, REAMLER 10 HE T Sl Mb 5B a4,
BARERBEF, ATHELEABEH 00 RSB E R, BLALLE
RA B A6y FEE 400 S ik 6 sk BEAT,

s, EAFERBEF, HH 2 a0 AR 9I 300, £ TFT 5] 44k 10
L, BRAMEEAD BT R A BHR, LA TR 7L, EHERALHE
B A BB 300 B4 K& LR —HAK,

T, AREHESNAMLER 70, FEAEFHEAANT K,
HAW, R BEEFORBRIK, ML, EZRATEERTIARITUE
RARKFREOEAE, KA, EREABEY, AH0LEE 70 L4 80
HEARE KRR,

WAREAHFm—5, EB 4P, Ti: wABEM 300 &, WK
ATHER 71 9EBMRK—&, K2 AR R A ER LSRG E B L2
k. ARBIHGHES, ReaBTAERG G, dFLTdeiis
ABEAR 300 FiZ FERA 71 M EABEES (AEFE 4 P AELE
RT0HAET), MTAZRRQETAALIE R, soh, T = A K6
425, Ho, MRXFHIEE, ATHXERNOHER, FAlediteT
B 7] RIF AT — SR K.

WAFAE 75, B 4 B, Bl T ARBE S 3] 200nm XA 64 piE
69 HT0 (Z iR B Abdh) B, LTO (KR Ribdh) B3 o SALAEIE X AL AL 554
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. WERGHELE T0 GIER, RETALSHAFR R T FH, wi
JRRE 15 AIEAST, I, EREABEY, HAZZSNRIE TS, A 4
B, LERYTEARMSE 752, EER RALEE 750 A0 LA 2
EHMIE, EEMHRAAR 750 A HA AR E AN b 538 WAk
TERBAR 11 R —EHR T, RAFKATREARK G EFeRB) A, 158
Fb, FHETFAL ALK RACEE 750 WG, BET U AH
BER 0 EEZI, FETRAEE 75 94 E, N ARSEAEMEE
270 KFEMEK, MY AHELAR 10 LS EMNE R AR, ZHF—X,
AU 15BN 2 BRIk, ST A F ARG 2 AMEA K
B, boh, BEEEHGSALERE 750 A B A L TIHREWAR 71 Mk —
MRT, RETHEIAGHSEHBR. #hAK, dTETFRARA, &T
ABribiE it R AR, sbol, BT R 750 VAL, BETARRY
ikt TFT30 B4R NHARA T AL, BTk, EREHRB ST, Tk
ATHRAR K B0 2 B 9E AT R4 TFT30 B4 B{A e ey F A XM ES
AR, A, BEREAESY, AR TS, BRERAEH 2 E4H
B, DR EAGFILT, Bl3eeTuAEnyEA Fl i8R, e
WA R F XA 3 BERMREA 3 BA LB EEMHAHAR.

FEVA _EFT 3R &Y TFT30 AR 3a AR T4 E 719 L, mE, [ Gkt
WA 70 TR, FAHde NSC(IFAEER 5 sk 38) . PSC (Bhakag 3h 3k 3d) |
BSG (B¥a: Bk 3 3% 38) . BPSG (A% AEES 3 o) Faed S gl . RLAETE SR,
SALAIE S, RA ALY Ad NSC MMM H | B B4R 41, sk,
AiZH 1 ENS%E 41 F, o TFT30 H5RERR 1d f)Eik 65384 ba
Wi ALk A ARIL 81, ERBERE 2 EMLEE 42 W R KB &I,
sboh, EF 1 ERSEE 41 B, BARde TFT30 8 5RERR le ARG
FE b AR 70 69 TER R T1 R AR R AR IL 83 84 3L,

sk, EEH 1 BENBERE 41 B, BAA RS A M RGHEEE 10
HBREDAAMEEB ARG TR 71 b g & 719 wERKGEMBIL
881 9T 3L, Mt sh, AF 1 EMS%IE 41 £, deb % B 119 fogik e
% 2 Pk E 622 kARG 882, ARBEAS 2 BRI BEENE
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% AR T L.

Foh, X 4AANBEBILZR, EEEILSL 82 (B RILY, HT
ATRH AR LR EAFIE 75, BOEARTRAEZRMNRER 75 LHAF
Ty, XAZBRALZEBILSL P, E2ENZHRERE 1o Ik 6a
e ik, MmAEARILSS2 P, BiEiZEAIL 882 HiEA 1 f 2 B4
BPE 41, 42 sk, ER—T, LeRAELANRE 15 LREAXAFGT
o34, W AEBATRS TFT30 ¥ SR E la R BZ XHBEAT, &7
ARRE T EZRAE P AN EETEF oA HHB EFFHE
la 94 R R,

sesh, ERAERBETY, SFTE 1 BRLEE 41, £ TURAH#TEY
1000°C ey ptiE 8 ik, FIMEEABIMAFFHE la folhiig 3a 695 &
FERE M 6 B T e,

BAELRAZ IEEHES 4EL, REHER 6a. HHIEXK 6a, £
%5 TFT30 69F-F4 B la 845 & — &A%k, #AHEE 2 0 Y
FEEBRAEW, BEBRALTIK, Z5IBELK 62, B 47, BAAT
B daioRk A h4at A e B (B 4 F 69475 414) . b RALBAM ARG & (B
4 P75 41TN) . b RACAEBEA A & (B 4 89455 401) X 3 B4
JE. FALARE 401, MEABAAHBMK—EHRT, MERATENEE
FaR A BB AR, B FHIEL 6a & TAH ALY A b IR K A6
43, VA LI AL R Mozt TFT30. B Rk 9a ¢y BRAZ T o984, 71—
F8, B FAKIEL 60 L BRA By b KA 8 A4 B P B a9 RALAE
&, HCTvAEI TFT30 69atiBrt, A KR FFRAL, RICEEEHR
HRFE TRRIEIE,

seoh, HEiEE 4 ELE, AKX 6a Bl —IE, BARAAKERT %
E 6al fuf 2 PHRE 622, Xk, 4ol 2 Ffw, YAFELAN, bTE
& AT A B Lo R R R A BA THIEL 62 ALK
WHEEBK, R, SEBRTETE L PRAFOKER 6a i, EHE
EFHEA EH KA LW A KRG R R P 4% & 6al, sksb, EHA
FHARA LR ER P4 E 6al FiA— @R KK LW H K
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HE L PB®E 622, B EATRE 6al fofh 2 PUE 6a2, T AHHEL
6a Bl— LK, HabEA AT EFLRRABEMRGE. b RALELH
B A F B TR RALBM R A EX L 3 EEMEIE,

sesh, FEFREME, BFRLTENEERRIKER ZRRMA
WK B HBAAF K —EHRT. RAKERE R LI AR ER Y45
6al, % 2 w4t 2 6a2 AR AG4EARIL 803, 804 YRR FEMAE L L BHKE
.

e, RRERKER TYE 6al foff 2 FokE 622 £, HARFLIEKS
BB G AE R FUAR R0 AL 6 0 iR 3R T A R IL TRT30 i1 4942
5, HTAZRAREFML. Hob, RAE, ZAGRFEThRRE
B

VAL ARG GME AR T0 L, mE, EHKIELK 6a ¥y TiL, BARK
45)4m NSG. PSG. BSG. BPSC ¥ #ya:Biibsksbfl. RALABE R SR TF,
KA R AR TEOS AAHF BT/ CVD HZHARGFE 2 ERLER
42, AiE% 2 BM%%IE 42 L, AEFH RS TFTI0 ¢ SRER KX 1d fo 548
% 6a wiEAL kA ERBAI 81 (LM RN, BARde it FEE R %
E6al Am kg AAHEEE 7069 L a0 AR 0K 300 kA R4
ARFL 801 9FF3L. stsh, AR 2 B4R 42 £, BRA AR 2 Pa
B 6a2 Favb 4k B 719 WAL k6 iR EARIL 882,

EREYES 4 EERGE S EL, BAA FEE 400, A E 400,
MFEEE, w8 2AB 3T, BRERKAA>ANEBFY X Faf Y 6
FaAR AR, ST AZARE 400 ZAEB T Y 56 LiEbeig
A, HHABHRABFRMIER 6o HERK, ML, B RFIIZHE
% ba ARAERK. seoh, ETAEBRTE X F @ LEMEIHSg, AT HRLY
BIGEEE 3 FRE 402, EENMEE UM 9a h—R T RMEEAREA W
B4, 4

BA, £ 2RE 3+, £ XY FEFHE—F @ LR REUE 400
MR ARLS L, BFeES A NMTE R HIRE KRR L=
AT IKIS. A ERBE 400 L% Fii KA L= AHHKE IS
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ik, R VAR HOEBAT TFT30 2F F- 54K 5 la #9009 23S, 295, 2R
IR AR RS B #HANFFIRE la 950, BEZAHHKRGENL
MBI RABAN, ERERF|FFIRE 1a, Bk, Tol#p4) 4R850
KE, TAEBTFRAMEEFSHBFGBIA,

BABE 400, RAMBERBRERK %92 HEBRE FRIX 10a LA
EKEE, FoHler boRhitiradd bk, TRABL O, 55,
X EHrtey R R, BT AR ARSI KIS B3 101 44.E W IR K
ARG ERGAR, LTARBESGLAM 20 93t R 21 B4 lez b
13398,

W LR, WwRAEEBH RARMIEL 60 2RI BRE, AN (&
AR 3 CRARNY B Z SIS E 400, U AHRAZRKIER 62 FleE
WAR 9a 18] A B EABA Y. BB, TARE T A KNS S B
FLHIEK 62 980 RBFEE LM 9a 9B T FXHMEL, TUA
BABRR ER AL EGHBER A B TRYAE, EATHRHEAT, H5
RO THBE 400 W R A RMBIK, HEPEZTEBE 11a 2K HEH) £
W, AT IFH AT RE T ELA 4G L X8L,

I, AR 4 EL, AHLEXMHGRRE 400 B —BE, BRUEDERL
Pk ATLeg FRE —ABTFHE I FRE 402, 55 3 P4k E 402,
AABLBAGEBILSI 2T 5H 2 PUE 6a) FolfE 048 9a Fley bk it4r
T hEE. Hoh, EXEREE400FF 3 PHEK 4024, FRE2EE
R e E G T B, R R A B Z R AR LSk,

H—%E, LRGBERE 40005 3 a8 E 402, BA TER d48H%,
BB, LR d R AL 2 BB, I, £B 3P E 402 ¥,
TEYOEMRAES S 1 PHE 622 53, FENE LM ARG E,
5y ITO FHRARE LR 92 E8. BIZHEAT, ERATRAHEANLE
AR RATIMEAT, K—5, 5Bk AR [T0 HitdiTiEiEey
&, NERBFE#A A0, FAENEL. LR ELEHHARR
JEAEMREF, URERAERGGENHEL, HRSPHTE, 4o kiR,
ERZABET, BT TARIFRERLS 3 F4E 402 545 9IE 9a L IH

25

Page 65 BOE v. Samsung IPR2025-01480
Ex-1002



200310113771. 3 womW P FE21/33)

thd ik, T A BRI LM 92 d R EHin, REBR T M
9a &) MAZRFF4F M.

sholh, BB 400 4% 3 P E 402, BFAA ARS MK R Y
43, W BAA LB ML AE B8 S4K, BOT AR AR A EMHEA .
AL, MR Xk, T AAR EMFLERS TFT30 ¢9F- 5405 la NS
X (AAE e, Aok, REAHHFARN, HiTLIANHAHE,
T LR R B RAE 300 FelkdE LK 62, TUAHARFIHN, AKEEN
A, XUFEE 4000 F 3 P4EE 402, RABRI 300 FoSiE K 6a,
FEA RZ A TRT M5 B4R 10 LA 569 B E LM — NG R, T4
AL TFT30 69k A _EMeGAAA 6 LB (BH, R EZR T OH
A CBREEM—ES XL CAEBREE ) KEER. H,
FAE CEMEEREE X R ERBREE A, NRE BRI,
I AF EAME 3a RTHREHR T FARS TP, EZ, W
REERN ] S MATER IR T, 24 TFT 5] F40 10 MRS ER
F AP R AR, BT AT MR R A B,

FEA LFFHBAM LR BAR L 6a b, @A, EAEE 400 9T, A
NSG. PSC. BSG. BPSGC FaMEMMBR. RIARIENEESE, 4H
B AR 4R TEOS RAREY S & T4 CVD R AR 5 3 B 4k X 43,
FZ % 3 ERBRIE 43 £, 2R H A ke ik BB E 400 Fo B 2 R F
BE 6al wEARGEMRAIL B0, MARRES ITREALFF L FLRE
6a2 ¥4k 4G 4R AL 804 #y A IL,

Ao, AFH 2 BEGHIE 42 kB, LT AERA KA RitfTstTH
1 B %R 41 Fiple AR B e ik, RAELE B 0 300 4975
B3I 7= 2 6 B Ay 69 48 A,

mE, A% 6 &L, o EEBIERERT RBE G 92, £ZKEE
A 92 EHARIRFAE 16, suil, AixBE L 9a 89T, TEAH A NSG.
PSG. BSG. BPSG A & sk sbft, SRR EAAEESE, KA TN
7 . BPSC M4 F 4 BRI B%NE 44, foin 4 EMS%IE 44 L, BAR
ket E il 9afo LR F 3 P4k B 402 9] AT k4G 3 Ak 3L 89 e T AL,
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sesh, EAZABET, HRE 4 ENS%E 4 HET, EH CMP (UL
FHMAE) LB FHATT P12, B RE FAELTH 5 EGEFHAH K
R AR & bR B S0 B BRE R R, (22, TR A L TFT 43
A0, RRLEE 12, F 1 ENL%KE 4. 2 ENLEE 42 FF 3
B %%IE A3 P83 ) —F HIgA, EAHIER 6a FHALKSR TFTI0 £
Wk, AT EARE, RIRAKE LA F 4 B GERE 4 84T
FiEAv AL T2,

BEAERA XM BRERTGEGOREEY, HAREHSE 2 E,
BEEBHAHEWMEE 32 Bl —BeT 8 E 119, A, 278 3 ELHY
BREELEBE IO THRER T Fli T8 6 B L8 E g 9a, @atig bk
E 719wk, IRZUARE NI,

Jo bk, FEREM 7] FeffE 0 9a, MENE—FRF, b FaRE
FETEGPHE TI9dEkE, KERTRAZFTHE 119 fo FEHRELIK
71 Z A s, FHARERTFHRER 71 ey s, £FEF
eI T TN (SAE 4 493 881),

XA XN, ERFERALREABSGLARKEY, TfF
Bl TR RR, X — k9, REBREA LA LEM D
HEE, #TH5 LR AEETNT, MNEAHAAT, AT, ZLAFH S
2 AT, EXE, BSEAFHETAMHHTER 4 693t behsEmeg
Fl—REHHEE., Ao, HATHETHA, AT EB 4B S5H, £LFK
EHFER—2RGHEALT, AR —FFT4730H. Hob, @b Rz
RATH LM AT, EHRLOEELALAR,

Bk, EB 4 ¥, T EHANARE, TR 71 fob 4 & 719,
B AEMERHBRGE | ESEIE 41 EHART AL aIl 88l wiki
k. Bk, ETHEM T Lagzt bk B 710 ek &, T i#4s Fi%
TFEHREARTLE TR,

Azt b, AB S P, REEFSE 719, B, FHER 1058E
WAL 9a Z Al ek, ST AETHREMR TUM BN disd S 604
ARIL 8821 I, HAFEAHm—E, THEMBIL S8 CLES L EN%%L
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JE 42 Fa LA RBE 75a. 750 EHART AL, F 2 P4 E 622l MARTBRAE
Bieig B 2 BRG%IE 42 R DAkl 8821 3EA k. ETUENESN
L EMEMEE 4 KK ER R,

B b, MR A XAEGEM, AT FRTHER 7054 F 0L 9a Z 04
wifdE, B 5 T4, A THRER T8 LM, o), HILE
i, BEELT, S5 UL ERIHRGHMLES 108N 75
Fo, AR EM 300 2R LAF FABTHER . BAATEZEZRETH
AL U6 EMZ A e i, AR E R L7 FZTFEREM T RE
AR RE,

182, EEREGRRIFEAEXGEE, ZHHAXAK, BEAT
AL TUR AR 75 TARTY R A AT T AR A 8% P T 6634 2| 04 B AR
27, I, ERZARBEY, HARENHE 15, o Lk OF RACEE
%, AsbBMAEREEE MR E. HlAR 2 RaRaaid.
REM\EEEHRLABZER 300 &, BEB0IR 300 92130 T oA
RARIFA G h UA TR RACARE 6 2 bk B B F 2R AR 300 49
Z)4kik R P AR kA, A RANREILE S F B 9AR 300 6924k, {2
2, AN RETHENABETEE, RS FECNTE, b, %
FEOH— ML EBLBLEE LI iTa4k, Bk, EXHQHEALT, £
TEHREM 0P, FEFRY FiE FOTREMBRK, XH46E, £
HHEALT, RAATEMRFHELESR 70 49050 300 T HRER
710 Z 8] 5 A 42 386 VT dE bk,

K, EREABET, B 5w, §FLAALELEHIHHGERE
AR A, HTARKFEAT I 71 AEE ik 9a Mg ik, &
AdFBad P s 719 ST HAE G REG%R. Fil, HTRFHE
W, MRARZABE, NALEBZE 300 A THREE 71 Z 8 A 48%
T ELMAL S, BAH, TABERYRALBYAHE0LEE 70,

oL, EAZABET, dTETARTREAAMELEE 10 5K
9k 9a E AR R, LT UABIIE/RAEAHEEESE 70 EFAER
P BB P 64T Sek, BT ARBTHATEIFH Y B HAKE.
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B, ALEAREHARBEY, PHE 7119, BEARBEHERAESMELIR 32 F
—HE, 2R AL AFRRE TRHHEARBE, o, ELBRABSF,
hFLTAE RS FTRHAGRBERES 3EEBRGFMEERTIH AL
FFEMERL, MAZFEALT, TARGE P4 B T ot 3a $45 1+
M EEMERL, I, ETFTEIMMAERGIAKRY., PERYHE, AXH
HHFARRE T LA ERTEMEGES, TREEREE 1 2B 4 FARH
A B L,

stih, ELAP, HHLER 70 RARERANTRAFHIRAARE S
e A B, BAREREZ B e AR 3 EEM, 2
2, ERGEFEATLTAMRSZ e RGEM. EZHEAT, #l,
Fedt A LR w AR AR & S v, B3 AT AT B A LB 2 R a g
AERUBRAERERGTR, KRAHABHRAEFNESEHLA T EHH
W AeE, BN, TRZHAFHHREAEFEHEETHE 719 ik
L AL B AT BL, XARRE, P E 719 HEE B M b AR SR
Bk, RTUE T ZEBILESHBEN.

o bk, BAKRATHHY “BEoaMEER e, LTRERY
1BIFMRABBEE 10 EHRURARARL FTH w71 (EELE
e X FIN

#F&ETZ)

AT, RAEB 6 A8 7T AHAL Lk M SEMA LR T 4
Fik, AXEZ, B 6B 7, RERIAFANATETALZRBEGELE
ENHE TR IA3EA,

Bk, B 6 HIA ()T, AELELR. BEFE. AR FE TFT
M7 EAR 10, AXE, BFAARZELENER FUHHREAKRALATAY
900 2] 1300°CHy FR TR KA, KB, HITHARE, LRV AL E#®
B RR AT A TFT 5 AR 10 EFANTH,

BE, A2 T XAMTEE TFT 7 148 10 ¢9FEANFG L, 1580 T3K
Stik, £ Ti. Cr. W, Ta. Mo ¥4 BXEBANLYF L EELBN K
FE/Z 100 %) S00nm £ 4, 2AEEZ 200nm R FHATIREE, RE, #80F
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FalFglsk, BARFEBRAZFRGEBE 11a. LR, KL 1la
L, #lde, AEERBJECYD HF, A TROS (W LR AER) 4k, TEB (4
BR V9 LB ) AAK. TMOP (GEABE = W 88) &4k, 4 md NSC(Rikatmk i
3 3%) . PSB (Bt 3k i 38) . BSG (BRAkES 3k 3k 38) . BPSG (MAh AL 3 34 38)
EHEBEREE, RLEESANEESFHRGERSEEE 12, HAK
g 12 IR R, FldetER A% 500 3] 20000m A 4.

BE, BERBEE 12 b, £4 4503 550C, BAMHILAEY S0CE
AW HLARH IR ISR T, B TR AEY 400 2| 600cc/min # F ALK
SAR. LABAARE R E CVD (Fl4e, EHZH 20 %) 40Pa 45 CVD), B L
EHAE, RE, RAEKRRARAT, £4 600 2 700CTF, #4741 3|
10 A~ vef, A A 4 2] 6 AN ey RIS ik, 4% p-Si (% dhad) L
ATEMAK, —ABEARH Y 50 F) 200nm &4 FE, AR LZ LA AL 1000m
EREAIE, HAHRZTEARE RS T E, BT ALMEA RTA 4B K&
B, ATUARBAZTHES THAFHOIURK, X0, £TUARELRE
Eielf I KA TFT30 4 h n AREER p AR, HBVTEHETEAFY
FHISAVHK 1] RAEHLAE. RE, #HBTFhAFaltk, HREAH
X B FFRE la,

2K, 4B 6 LA () AT, B80T 9002 1300CHyiRE, EAHNL
%9 1000°C #9iR B LA R TFT30 89 F--F46 5 la BT R T &S 8%
B, EANEALT, EERABELELARBE CVD RFH AL EMBE
BEW Ak, BR—ER S BN HRECARE HT0) K RACAEBM A1) (H
W) L 2, HERR, FRARE la TRAHE 30 2 150mm &4 &
B, BENHRERAL 352 50nm 6§ BE, LI 2 GBEMNTARA L 20
%] 150nm, HAHRERA L 30 3| 100nm 695 .

BE, ATESMEEFER G TETI0 6 FE[ENE Vth, 28 F & FiEAN
2, AFFAREla XA nAERER p AERBNRFHRARIFUAELE
GO o Ry

Bk, st b RRBHIE 12, B RBEIRE 11a 644 12cv. 354 12¢v
BHEHTFREME TR, RAEHETFRERFTF LR,
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HAK, el 6 9T/ ) BT, BB THECVD EF R % LA, K
1A (P) AT ARG, iE S AR S R, ST AR ZRY K AK
ZORERAES HEBGSEGRINSAP B Fohis g, %S RaAEy
JE/Z29% 100 2] 500nm, BAEKRL 350nm £4. RE, £8TF A7 Fei)
I, 278 TFT30 a9Ah AR A A 3T AL 4G B e A 8,48 3a. B b,
EABE T T, £RETRALZMR 3a ¥9H RN, EF HHRIEK
REAEL MRS 3b. HMERRS 3b T R AT 12cv 64 FAAT
LR e § AR EL R, X, RAZRIEA 12cv R E1IEE
Vla & 6 ik, SRR MA IS 30 Foda b 11a AT RH, JIF,
EAFEFT R, HRAREEMURE Ja 9B, EREERATEZR
R T % E 719, #hTEML, FHE 119 BB RALLE 2 Ff
T AREE BB AK,

B, AT LEFFRE la, BARAKRERRE 1b f/KRERK 1c, AR
BRERR dFHRERK le,

FEXE, A4 TFT30 Z AR A LA LDD & 4764 n AR ¢4 TPT 445 0L. L
W e e h T HARKRERE 10 f R ER R 1o, AR 3a b3AE,
DAKRE (B, P EFERY1E]3x10"/cn’ HHB)BAPFH VA
FE, BE Tk, bl 3a TAXFFHRE lashERAAER 1a°, iXH,
RAEA AR 30 AR A WAL/ A ) ik, R TR T f KA AT
ARAKKAER R 1b Ak RERE L.,

ER, ATHRBRERR 1d FHRERR le, EMuik 3a EHK
EA e 3a ERGFEEHBHLIKRE. RE, ASHRE Blde, 4
PEFTAH1E3x10"/cn' 9HBVBAPFHVEAELA.

F ok, WU R AEI SRR Ao & R X 2 AR SATIR A, )
Yo, BRI VAR SEATARGRE 8935 20 Ak B H AMZ (of Tset) 454ty TFT, 457
AVARR AR 3a (HeLAR) YL, B TRAPET -BETFFHEFIIA
HARMEARA B 5T AR TFT. 1580 TR 3B 28 T AEM AL 3a 3
— PR b FEAL.

LR, =B 6 LF @) FFw, MR 3a b, #lEshF2 8 TEOS
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S4K. TEB &4k, TMOP &R F 698 R B S5 CVD 3%, Had NSG. PSG.
BSG. BPSGC H&yrtishaksbfE. RMAERXENAEARNE | BRAY%
B2 41, 5 | BRSEE 41 EE, BlietER A2 500 2 20000m £ 4.
EXEHEANREEZHLA SOCALHNSZERATRRKAE, #HF 1 EN
W 41 GRER .

BE, BHTE 1 ENGEE 4 GRS TFRM,. LARETE
4R 6T ok 2 bk, TARIEARIL 83 Fodib Ak 7L 881 WP AL, iXAt, B4 AH
RABFNABEFFRE a HRERR le, BHABETHE 719,

K, wB 6 HIAF O)Fiw, £F | BRLEIE 41 L, 44580 F 8%k,
1 Pt S04 BIEASEH 100 3) 5000m A5 WRE, HAETALEHET
AR 71 GRTERAE, X AT, RSB RE, 5 R AEFREREL
83 A Akl 881 XA HITA K, BT, A TUALRAGRER le Ao
Pak B 719 5T 7] ZR Gk, HE, RAKETZTHER L
B AT IR IR A B A B A Ak, AR TR EAR 71,

BE, ATHEMTL E, BRAOUNRETS. BOANRBE TS5, BLRE
2 BRI AR, —RORBUT R AT AR, TFT A4 % L 018 ) 44 B-FF AR P 8 4m
HEABA. EREXRGESTY, HZELA LEGRENS CVD HFH
BREAASE T5a, RE, AFE TR CD EFHAENAARE 15b, & Figw
MR 15 ME N AR AR 10 BFHKR, REHRARFEEARSF
B 14 A S IR BARIR 75 B RN R TR LS 50nm vA T gL
W% IERA A, BE, ERNRE TS5 £, HBFmRE, AL FY
ABIERIEA 2 100 2] 500nm 24 6ERE, A ARR R F AR 300 4987
i

3ok, B 6 LA 6) BT, TAMERMIERAARE 750 69 ATIRAE
ARAWREE RN ERZBRG TR T R — SR T, L5 EE
#5300 # AT IRARARAR A AR Z T AR A 5 T VAR 71 X4k LR — X/ 4§ B
1, R EHSTRAIE 75 ¢4 BACEE 75a W9 ATERE A B Bk, iz
T, #ETRAMMAER BT 300 AR, HiZELEIRR 300 L
R FIHBAL 71 THRFARS, FREABELETENARISEAR Y.
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B, BB THIE6)F, WTARA—F e LR GRAAIE 75 69
AT A, 5 28 AR 300 A4 RTIRAE B AL 8h Jpid, AR AR 15 fo X
B 300, TRAMELEE 0.

bk, ARERBET, §TFRARMHEZ LM AR 0L
AREE 300 9@, BRAAEFEAGE L LML EB MY THE
AT Fo AN RIE 75 @R ERGPEHLREFMELRE 70, T AAL
T h MR FRARBE, B4R, TR IEAME RS 704653
AEHRGMGELABEES, BATUSLEGTANOLEANER. %
AW, MR RFERLS, NTABREA AR KGO TE G AL EE,
AREEA LA EROT K, HAHRSEREF 0 R2RK, MXH
WULEE, Flae, RERAETIHGUM 71 HARFIEE, TR LiE
M@ e @ AR, TAKE RIFHAFH G EME. soh, b BTURAREH
ARAE, R AR A EZHAHE, b TROUNFE 75 BRI THER
71 Ak, HATARY FEEERHA 300 Ao TR 71 & 494858
8T fekt.

o, MERAABS, wTEER ERRFHBHBL, HARLEABRA
A A FAA G 4k B) T oA o 5 B AR AR T T BRE
WAl A BRI RREEE TR ERGRME, L4ERE, &
BARKY, NTAESEATEMN S EFHLESE.

fk, B T 0T, Hlde, 458 F1EM TROS A4k 645 EX
BJE CVD %, HEAHZAFETIKCVD %, HA&d NSG. PSG. BSG. BPSG
EEE RS IR, R RGN SFMARNE 2 BN S%AE 42, £
e REBM 300 A BT, bR ¥ 5 F4K CVD #ATKE R,
FHS ) BRIGEIE 42 IR, Blde, YA 500 2] 1500mm A4, HEE,
B TAES 2 BRI SIE 42 R B T2 A E T RABFGT
SRR 4k, AB3EARIL 81. 801 A 882 MRS IL. X, 251H RN BATHR
FL81 B ¥ FIRE la ERERR 1d, #EF3AAIL01 BELEIER
300, 1E4F3AkIL 882 @A 4B T19.

Bt B ITHIHE Q)T OF 2 BRASSIE 42 LyEA AR LE, 4
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Bh T IR ESF, AR, EARBAMG AL FHRRTILLE X4 B
%, BEA% 100 2] 500nm A4, BHAHEY 300mm. K5, E8TF 4
ZFgl 4k, HBAREARAREHGKER 6a, X0, AiZEHALE, 4R
WA BER T4 5 6el o ) P4 B 6a)., BHik B P4 E 6al, LW
A FEARAEIL 801 B BEACKRGEI B, 5 2 T 4k E 622 AT AR A e AL 882
BEAK, BE, EENWLEARANA B EAEE TR D EEHBATE
EACARA SR BLJE 5 AR ZARARTE SR 48, 6a L5 T R ARAE b 52 56 B T AL AL 38
BEFB THIA Q) PHAFT 41TN) . 128, BTUHBRAIEEEREE
RF%E 6al Faf 2 P4 E 622 EAH T dig RALKRM R B, LA QH
HTF, 5 AH R ARIFRT T TFT M5 2R 10 698N E _LATH T E. st
b, E T VAFEAR 69 AR B ) B AR VA — T 3 AT 204k X — %, R T A
AMRE B 4 H—EXRF),

Fok, B TR 9)FT, Bl T2 8 TEOS AARSF44%F BRI
/B CVD i, BT TAMGRRBENFE T8 CVD &, #ifdekit
4% 6a ¥ LB £ A KA, R i NSG. PSG. BSG. BPSG % 4 a8k 3k sk 38
BE. SRR EERFNRGE 3 BRILEME 43, HEABEIE 43
BIRER, Ak HHldeth S00 5] 1500nm £ 4, &4, S T8 3 B4
B2 43 MR EME TN, RAEME T RAEFG Tk ke il 803
Fa 804 F aFraL, XaF, RERAHABZREEIL 803 BRAEE LR Bk
ER w4 E 6al, JeiEmkil 804 R ABES 2 P4 E 622,

BE, EF 3ERASEE 43, ARKE, RFEFTKRODEF, H
AARE 400, XEHRAR 3 BRI LLIE 43 iE Ly, BAMBlaoted
HAREFAAHE RS | &, 8%, £iEF 1 L, A RIFH AL
CRERARE R 92 ¢y ITO R = AW HAH RS 2 B, &5, XA
AFE 1 ERE D BEARMBTRMN I E, BREA 2 BLMEFHE
400, %o, X8y, HAKE 400 —&2, LR HHBAE 3 PoEE 402,

BA, HlHotEeh T4 64 TEOS AMRFHFERBE CVD %, Hid
NSG. PSG. BSG. BPSG SFéqatBR & s 3ERE . RALALNE R BACAERE S M) AR 1Y
F A RN BHEIE 44, EF 4 BRI BKIE 44 (9FRF, HlRetERA 4 500 F)
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15000m £4. 4, B3 TxE 4 BRBEE 44 (4R EHEE Tk, A
B E TR ARG AR ARIL 89 BT IL. XB, XA RARE
BaILRIHAABELAE 3 PLHE 402,

BE,GF 4 BER%%IE 44 L, 48 T RIEFRABZEL 50 3] 200nm
8 ITOBEHERFENE. RE, B8 TAZ R4k, HREJE LK 9a.
Bk, ERiEeAEEABBMXGHEILT, €TIAM Al FHRHEHY
FEP A RBE B 92, BF, AQBRE LR %2 L, RKLREL
TRk ARG EGARBORZE, 48 TEZEANZ HTAH A A,
T BAAE 7@ FAMELES, HaRERE 16,

F—7 @, hAAR 20 ki, FRESHEERT, AEHELRS
W, Fldemkik EARBMZE, 2HRAFRRET R, A, KR
RIEEA LERSEME, BE Cr. Ni. Al 892 EAH, TR
AR Ti 23E| LR IR A a4t AS B35 69 AT K.

KRG, BT RZATE, dx@iik 20 A& LiRREEL 50 3]
200nm &4 1TO F 4R FwMEE, B8 TR, BASGER 2, RE, £
Gsté BAL 21 WA G LA ERB TR A RGO R R BURZ S, B
F ¢ 2 BAMEHGTRME A TN, RELARE S @ REABLES, F
ARIXE B 22,

B, 4o bk, BIFIRE M 16 A= 22 T & AR A HH M B R T
A B84 TFT 5] £ g 10 Fext @) BAR 20 #E0E3]| —&2, 4580F R SR 3|5,
) 78 A E AR 8 6 ° 18] 09 R 9B 5 | AR Bl e % A 69 8 5] SRk TRAA AT R T AR AR
s ik, BRIE R R EE SO,

a T LM LY, TSR PR ERBEGEAER
E.

B4, ALt BEAER 70, ZREHEALEEEBRT THe
1B, BHARARE 15 b s B804 300, 128, AXRALTUR
WA, MRZAEFART FTHREM 1. KK 75 b R & 300 &
A& ETIRIE S, 28Tt T E M6 R B 64 B L R K.

(B0 R E 49 2R M aR)
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AT, £FB 8 B 9 LA A LARA M R A AR EHAT A B R
B mkAR. B, B 8 Z54E TFT B3] A4 A E AR EId—
A, AtE AR 20 s —MAE TFT A AB G- FEE, B o288 & 1-I
#HE@A.

AESABIY, EAAZABAHLAEEF, TFT M5 H4K 10 Foxt
B AR 20 5T @B B . A8 TPT M5 245 10 Fest A AR 20 2 0] B3P T R
B 50, TET M7 RAR 10 Aoxdéy 248 20, 458 TR EAL TFRAR XK
10a &4 & [ &4 5 35 R 3% L 69 3P PR 52 kbt k|

FHMA 52, HTRAANZBIERK, BOld PP EERIE. #
FACHIIE FHI AR, A58 T8N K. MR FEZ A, shol, AimFits
A2 F, R AREABSNOAEERA TARBLREEZ GBI RAAE
DR HRATYT KB THARBEE, NEARBQHERAIIREHES (1
H5C18] 18] PR ) 35 AR S ML AR 04 3 35 41 2 S T Ak 5 04 18) IR TR AT |
AE, wRZLAEERA TARAEFBRAL AN A%
R TFHRMEE, DARSE SO b T AL A6 ) RAH,

A EHAH 52 (MM RIR T, RAARZ I EHIEL ba 414
BG4 5 69 drik, & TFT Mp| A48 10 69— IR Bhiz M 4K, 6a 893K
FELRIZF B 101 Fesh3R @ BE 3% T 102, RARIE L4
11a Fetdn g 3a A BR/E T MK, BHELHE DAY 2 DR EIRG
PR 3a ey & RS Rk 104,

B, HFAEERER 11a ZMER 3a ¢ E TR LR AP,
W7 AL BAE B AR 104, KR RT dmgrey. skt
BT VAR A B R T KK 102 630 & #3738 KBS B 101,

JE TFT M5 K48 10 69 F) FTay—id b, R ERA kI ELBBEFRIKR
10a 44 B M e 420 ZKEX S 3% 104 M) bR ALk 8 B ALK 105,

sesh, ExTHER 20 GBATSFHES —ANF L, REETFTH
5 AR 10 Festé AR 20 6] b 38 A 44-F @AM 106, AB 9 F, £ TFT
M7 AR 10 £, EHRBEF XA TFT. BHPE. KBELXFHUHFEEH
BE e 9% £, BRRAOE. 7—F5 &, EXHIK 20 L, REFEE
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21 29, EREENS LAMAAKGB. st RAEE 50, Fled
je | FREA QTR B RASRKGBRMMR, AXE—3TREEN,
T RALZ IR E KA,

FIh, A TFT Mg A48 10 B, FRiiX AN MELIRZH R 101, 248
HIRFH B 104 FZ 50, 0T AT RAFLE 4G 206 $ MR 4K b2 B
BAZFHRELE, L TARETINE S LML 6a ST HBEY
PHRARLGTHTALRE, ARESERYRE HEEFZLLEE
B oufl, BFFHEELREF,

FI, ELRHEAERBET, ATARE TFT 5348 10 LR E
I L IRFH B3k 101 fefa KB LR 104, MRZAB 4Bt TFT H 5
EM 1069 A4 LEENESAFHES b E KR LR wi 101 =43
WA B 104 & & FPIREED Fl e QAT TAB(HRAHES R
B IR A LSI k. sesh, BT AAEBAS TG B 20 ¢ 665 — )
FoZ b 4t TFT Mg E4s 10 (9 AT A —ME, 535414 TN E®F])
X VAEEHF) AKX, PDLC RAH Bk ah) ARXF o9 THERK, &
FAOERX FTAREHEXM R EH, UARE T 6 ERIRE
BE. ARAL 2 % e lf ks .

(&, Fi%8)

fok, RS Aok b mibpleA s w LR B A MR 8 b TR &4
A FHBRBRABERTRINEARTE, LR MR. FH AT
LR, HATHE. AXE, B 10 RBYABERTREEHE THA
B H.

ABI0Y, RYIDARAEHAHBENBRYXBERTRIEN—MIFoR
SR 1100 t4M A EE 3 ANEA £ TFT 7 AR R HA w3
8L 2 B ek A, A% B4 RCB A 4965 100R. 100G. 100B. f#k
SBAEBA 1100 %, SMALBETETAFHE ELRGITIELT 1102 X
BEHE, BT 3 RAE 1106 A= 2 3R E4E 1108, 5-&5 RGB 4
3 et g R H R G A= B, FHRFALEExT A L00R, 1006
F2 100B . XAT4E712 BoE, # T LB ARKA T Re XS4, Ealid
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WA B 1122, FHER 1123 fo k41848 1124 MR P 2EHE 4%
1121 . KRB, 5457 ALK 100R. 1006 A 100B #4T A EH 3 R E
SR KRS, TR EH 1112 BAARE, BUERBBE 144D
#HEBRRRBE AR 1120 L,

AXAFIBRT LR RAEBS, EREFTFAEAT LML B FHH
FERTTRIEINGAVNEZERCHYEER, BT F 2T, 4
LA IR o0 E AL 5 ik B b T &b G £ KK BR 6944
REEA. FALAEE, TRAALKREENEL £ ERBA L FLHMLHS
HEEFTEA,
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Wi, YAk 241 SRS VI R, O BB DI W BAE SRR 242 AP, Fii,
i T AT IRE 220 M 231 J5 % 241 LLRRR 242 FEI A

[0064]  Hli{k)Z 245 W B L AFEIRK 241 s 242 (FIEAR 205 2 Fo B30 250 IE
R E 245 12 3F Hilid it L 247 595K 242 4. b, M3E 7 AR4E Ak 09 i st 77 =X
1 8 O A B )RR 20006

[0065]  FTZHAIE TA 22K 7D VEAFEAR 1 B 6 Ao H TR AR AR FE A1) ZEAR 200 (1) 7
o BN O, AR BRI e A e 5 & 4A K AR ARG HE ik,

[oo66] w1l TA 7R, FEZEAR 205 E T ST I 22 LSP, - HLAE b 7B i B il Kl 48 LSP
RN 205 BIESREMZ 2100 R)E, EGEPE 210 BJE il 231, 7EMR 231 F T2 Bt
W2y )2 225, SRJF  F AL EE (Zn0) S AL B EE (TnZn0) AL EESS (7nSn0) RIS AL A 5B
(InGaZnO,) FH—FhMESfEMR 48 2 2 225 E 3 HAA I B FBEAT ML, Ol T B0 U2
220, thEHs, W] AL SRR BE (InGaZn0,) T RATVR 2 220,

[o067] & Nk, tnlE 7B TN, B S AL (Si0x) s ALY (SiNO HEBEATRZ 220
TR E e S 2 BE 235, TRZIBRES AR 235 Bl iR TURAR 241 AR 242 R 5 R TR
JZ 220 {65 8 F TR BRI 241 FIdsK 242 B TP aiaR. AR5, ik B B DU 4 B0 Rk
(20 HH () —Foo o B AE A R Z B4 4 235 0 2EMR 205 2 b, NTTE AR &8 )2 240 :4H (MoD+
B (AL VAR (Cr) o (Au) VBE (T VR (NI Vil (NdD BURZAR (Cu) 5E_ BRI 2H4

[oo68] 4 N3k, 4 7C TR, A4 RS 240 HEAT K BN I ik 241 FjRdk 212, B
WPERR 241 FOPTR IR 242 Y BEAERZIF RS 4 235 — > BIF B 5A¥EZ 220 38 M
MM, R T EAEMR 231G 62 220 A% 241 LIS IR 242 (R & R

9
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[0069] &Rk, 4nlE 7D TR, K BAL)E 245 WETE LIRS UE AR 241 R 242 (1)
SR 205 2 Fo xR )Z 245 5 TEK 242 AR 23 EAT i 21 I T TR o 2 R R Al 242
L 247, KRG, 76 EEE R HLE 245 FIFEAR 205 2 B RS 2 Ak 250, A, 2B
P TR YR AR R BH 1 it 7 2R AR R A1) AR 200

[0070] 5 FIR Sy AN R, AR A B P — Sty PR A e o A R A1) e P L
H 518 (back channel ) TS5 A4 (R R i A o &1 8 2 AR A< R BH T — S i g X ()
I et PR R S SEAR U T Pl o 1) 9A Z2 6] OF S 422 Mt v tH AR A A A B P - St U7 X Ay il i
VRIS O AV B 0 AR ) v TR B AN B R T

[0071] 4Nl 8 W TR, D I 28 LSP R AR AR 305 |, JF H8gm 2 310 WE 7R Nt I £
LSP F. Mtk 331 WELEZ M )Z 310+, 3 M 4a 2 )7 325 WE MK 331 L. WE %ML
MIEIAYEZ 320 W B AMNAESZ 325 b, IF HIW@EALZ 335 43 M BAAAEZE 320 1
PR b o 5% 341 R i) 342 2305 B A BRI )2 335 E I HAB S5 1162 320 Pt o
AR 341 5 MR VL ¥, IF AR 4R DL B AT Stk 342 BRI R Hk, Wi T
FAEZ 320 MR 331, KRR A E 335 A% 341 LLRIRAR 342 FlvHEFE ol R4 o

[0072]  Blifk)Z 345 W E AHEAR 341 Fikatk 342 (FI3EAR 305 2 ko 185 MR 350 IE
L E 345 b 3F Hil it fL 347 S5IA% 342 3. itk M T MR HE A BH i1 szt 7 X
Fity R AV B 1) AR 30006

[0073] 2 9A 42 ] OF VRN FER G B 8 A L 85 AR AR A IR A1) AR 300 (1) 7
o TE I, I EHIRE S A B 5 TA 2 7D AR HIE 772

[0074] L 9A IR, AEFEAR 305 1T R ik e 5 LSP, AE b B A BE B &2 TSP
FEM 305 BIE R Z 310, SRJG, FEGRME 310 BB il AR 331, AEAR AR 331 b Bl
W42 2 325, AR)G, WA EE (Zn0) FALPARE (InZn0) AL EESS (ZnSn0) FIEALAH 85 B
(InGazZn0,) ) — Rl HE B EMIR 464 )2 325 X UEATE 322, SRJG, B AR ik HE S 425
W Z 322 FIERAERIEZ 333,

[0075]  $&F ok, Wl 9B o, 75 B2 CE S )= 322 FIHE SRR 333 HYIEMR 305
EPATAKEEE, AT AL IZ 322 FHE )2 333 HEATAIE . L, JERR T RYR)Z 320 A1
RRASFz M 2 335, BRUGH:Am 2 335 V3% T V8 )2 54 EAH Ja T8 n A JI50AN R0 ks AR 2 1)y BRR
FRVE, FF AR & T R S A 1 AR S 8 Con—current) R,

[0076] & ROk, W 9C Hh 7, 3k H L N A IS 4 i — PO SR AR IR 2
320 FHRK & 2 ik 2 335 FIFEAR 305 2 E +4H (Mo) 43 (A1) VER (Cr) o 4x (Au) K (T1D) VB (NDD,
Bl (N VE (Cu) B Fl R M 2 A, R4 BJE Bl ot BR a2 3356 5ATYRIE 320 8201
Ptk 341 Fjstk 342,

[0077]  $% N4, Wi 9D th R B 341 A% 342 FIVEFES 2 B v i %) T 2
XTI A 2 335 AT, IR EE T A WRE 320 B9 MK 331 AHXT Y. (355« FHIL, F¢
i THERIZ 320 (ITLTE , IF FLI RRESE b2 336 %I FHFRE T . 45 K, Rk T Mk 3316
U2 320 RRANFE M= 335 Uk 341 UL AR K 342 LA

[0078] %Rk, 41l OF TR, M BEALE 315 WELE BITE A YRR 341 Fie sk 312 (1)
MR 305 2 b XTBEALE 345 IS TRAR 342 AH R 43 HEAT T 20 Mt I 8 2 B TR AR 342
£l 347, ARG, 7 BIERCAHILE 345 AR 305 2 BIE g itk 350, Ht, 2E
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7 b TR AR (5 S 7 R it A I A1 A 300

(00791 fn bk , MR 4hs A e W 1K) 5t 75 169 i A 6% A7) AR 355 it ki 1 4> AT 22
ARG T AR . SEAh, MR A e B A S Ty XA oI R A A A1) BEAOR A 2 HL S e
T2 5 i P 2 A TITTAC 3 7 I A PR A R T 2

[0080] LA, AR A BT 0 S5 Bt 5 3R TR i 1A B4 A 2 AR A 35 S AR (7 5= Bk
AT HAE L, FFRFR T W 300 T 92 WS YA (H, A1 HD sRE%0E 1 (OHD, A
TR FRE

[oog1] & CAS M SR SE i Ty AU 1A MR S 75 oL (HAY Y PR A2
Pt e SO B200] RABE T L 7R AAS 22 JT A 2 S R B P ) R e o S ity =
SR, AT CALE L TS B PR T RSORS00 [ A X R LA A 77 SR IR AL A/
SA B A A P AME DG, B T 2R/ A B A AME D A, B A XS T
PRIt 5% INAP QURCEL S-S ATTE RN
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Electronic Patent Application Fee Transmittal

Application Number: 15838138
Filing Date: 11-Dec-2017
Title of Invention: DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Yangwan Kim

Filer:

Jun-Young E. Jeon/Yanira Vanegas

Attorney Docket Number:

148454/411598-03044

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity Amount

Sub-Total in
USD(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sul:,-s'l'g(tsa)l in
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240
Total in USD ($) 240
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Electronic Acknowledgement Receipt

EFS ID: 36603334
Application Number: 15838138
International Application Number:
Confirmation Number: 4358
Title of Invention: DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Yangwan Kim

Customer Number:

23363

Filer:

Jun-Young E. Jeon/Yanira Vanegas

Filer Authorized By:

Jun-Young E. Jeon

Attorney Docket Number:

148454/411598-03044

Receipt Date: 16-JUL-2019
Filing Date: 11-DEC-2017
Time Stamp: 19:00:51

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $240

RAM confirmation Number

071719INTEFSW19015200

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
36246
1 148454_|DS.pdf yes 3
2c53b6dc26131a6668d26eefop8f07a4d2b)
sffed
Multipart Description/PDF files in .zip description
Document Description Start End
Information Disclosure Statement (IDS) Form (SB08) 3 3
Transmittal Letter 1 2
Warnings:
Information:
2399354
2 Foreign Reference CN_1459656A_Abstract.pdf no 28
f9adbe272193be76c2967bb74b9b4722d9
622eSf
Warnings:
Information:
5657513
3 Foreign Reference CN_1503041_A.pdf no 47
d7b1ec0db3ac2aead624408888ad61acc83|
851e
Warnings:
Information:
5200971
4 Foreign Reference CN_103681751_A.pdf no 20
02209c6745b0866a6cacee5 16bec8fe93974
Warnings:
Information:
30585
5 Fee Worksheet (SB06) fee-info.pdf no 2
6e26c8fe2bbabfa358e87b1d89e86e57157|
5956e
Warnings:
Information:
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Total Files Size (in bytes)4 13324669

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

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
23363 7590 05/28/2019
Lewis Roca Rothgerber Christie LLP COLEMAN, WILLIAM D
PO BOX 29001
Glendale, CA 91209-9001 | ARTUNIT PAPERNUMBER _ |
2895
DATE MAILED: 05/28/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
15/838,138 12/11/2017 Yangwan Kim 148454/411598-03044 4358

TITLE OF INVENTION: DISPLAY APPARATUS

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

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 08/28/2019

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

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

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

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

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

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

23363 7590 05/28/2019 Certificate of Mailing or Transmission
Lewis Roca Rothgerber Christie LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
PO BOX 29001 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Glendale. CA 91209-9001 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
b
(Typed or printed name)|
(Signature)
(Date)]
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NO. |
15/838,138 12/11/2017 Yangwan Kim 148454/411598-03044 4358
TITLE OF INVENTION: DISPLAY APPARATUS
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE I
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 08/28/2019

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
COLEMAN, WILLIAM D 2895 257-071000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

| Change of correspondence address (or Change of Correspondence

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

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

(] "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

[95]

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

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

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

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

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

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

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

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

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

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

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/838,138 12/11/2017 Yangwan Kim 148454/411598-03044 4358
| EXAMINER |
23363 7590 05/28/2019
Lewis Roca Rothgerber Christie LLP COLEMAN, WILLIAM D
PO BOX 29001
Glendale, CA 91209-9001 | ART UNIT PAPERNUMBER |

2895

DATE MAILED: 05/28/2019

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

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

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

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

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

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

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) » 15/838,138 Kim et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status

WILLIAM D COLEMAN 2895 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. This communication is responsive to April 01, 2019.

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

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

3. The allowed claim(s) is/are 2-34 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

Certified copies:
a) MAll b) (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. v] Certified copies of the priority documents have been received in Application No. 14/660,813 .
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)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

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

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

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

of Biological Material

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

/William Coleman/

Primary Examiner, Art Unit 2895

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190522A
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Application/Control Number: 15/838,138 Page 2
Art Unit: 2895

DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AIA.

Continued Examination Under 37 CFR 1.114
2. A request for continued examination under 37 CFR 1.114, including the fee set forth in
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e)
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to
37 CFR 1.114. Applicant's submission filed on April 01, 2019 has been entered.
Allowable Subject Matter
1. Claims 2-34 allowed.
2. The following is an examiner’s statement of reasons for allowance: the prior art does not
anticipate nor render obviousness with respect to a display apparatus comprising amongst other
limitations: a first signal line over the second electrode layer; and a first shield layer in a layer
between the first signal line and the first semiconductor and overlapping a part of one of the
source area and the drain area of the first semiconductor.
Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”
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Application/Control Number: 15/838,138 Page 3
Art Unit: 2895

Conclusion

3. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to WILLIAM D COLEMAN whose telephone number is (571)272-
1856. The examiner can normally be reached on M-F Flex.

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

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Eliseo Ramos-Feliciano can be reached on 571-272-7925. 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.
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Application/Control Number: 15/838,138 Page 4
Art Unit: 2895

/William Coleman/
Primary Examiner, Art Unit 2895
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PATENT

RESPONSE UNDER 37 CFR 1.116
EXPEDITED PROCEDURE
EXAMINING GROUP 2896

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

| hereby certify that this correspondence is being EFS-Web transmitted fo the United States
Patent and Trademark Office on May 10, 2019 at or before 11:59 p.m. Pacific Time under the
Rules of 37 CFR § 1.8.

/Marti Carrillo/

Marti Carrillo
Appl No. - 15/838,138 Confirmation No. 4358
Inventor - Yangwan Kim, et al.
Filed . December 11, 2017
Title . DISPLAY APPARATUS
TC/A.U. : 2896
Examiner . Stephen C. Smith
Docket No. . 148454

Customer No. : 23363
SUPPLEMENTAL AMENDMENT

Mail Stop AF

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 May 10, 2019

Commissioner:

This Supplemental Amendment supplements and replaces the April 1, 2019
Amendment submitted with Request for Continued Examination filed in response to the
Office action of December 31, 2018. Please amend the above-identified application as

follows:

Amendments to the Claims are reflected in the listing of claims which begin on page 2

of this paper.

Remarks/Arguments begin on page 9 of this paper.

-

MAC 108089730.2
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Electronic Patent Application Fee Transmittal

Application Number: 15838138

Filing Date: 11-Dec-2017

Title of Invention: DISPLAY APPARATUS
First Named Inventor/Applicant Name: Yangwan Kim

Filer: Kyle W. Kellar/Marti Carrillo
Attorney Docket Number: 148454/411598-03044

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB-ST;:;)I in
Basic Filing:
Pages:
Claims:
CLAIMS IN EXCESS OF 20 1202 4 100 400

INDEPENDENT CLAIMS IN EXCESS OF 3 1201 1 460 460
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
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Description Fee Code | Quantity Amount Sul:,-s'l'g(tsa)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 860
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Electronic Acknowledgement Receipt

EFS ID: 35983814
Application Number: 15838138
International Application Number:
Confirmation Number: 4358
Title of Invention: DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Yangwan Kim

Customer Number:

23363

Filer:

Kyle W. Kellar/Marti Carrillo

Filer Authorized By:

Kyle W. Kellar

Attorney Docket Number:

148454/411598-03044

Receipt Date: 10-MAY-2019
Filing Date: 11-DEC-2017
Time Stamp: 18:06:23

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $860

RAM confirmation Number

051319INTEFSW00004908031728

Deposit Account

Authorized User

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

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
178346
148454 _Supplemental-
1 - yes 13
Amendment'pdf 4ebee0891da016547971ca87f2035907f10)
0365

Multipart Description/PDF files in .zip description

Document Description Start End
Applicant Arguments/Remarks Made in an Amendment 10 13
Claims 2 9

Supplemental Response or Supplemental Amendment 1 1
Warnings:
Information:

32053
2 Fee Worksheet (SB06) fee-info.pdf no 2
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Total Files Size (in bytes):i 210399
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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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Appin No. 15/838,138
Amdt date May 10, 2019
Reply to Office action of December 31, 2018

REMARKS/ARGUMENTS

Claim 2-34 are in the present application, and claims 2, 22, 26, and 34 are

independent. Claim 1 is cancelled herein without prejudice, and claims 2-34 are added
herein. Support for new claims 2-34 can be found throughout the application as filed, at
least at FIGS. 2, 5, and 10-12 and corresponding text. No new matter has been
introduced. Applicant respectfully requests consideration on the merits and allowance

of claims 2-34.

Rejection of Claim 1 Under 35 U.S.C. § 102
Claim 1 was rejected under 35 U.S.C. § 102(a)(2) as allegedly being anticipated
by Lee et al. (U.S. Publication No. 2014/0167009).

Claim 1 has been cancelled herein without prejudice. Claim 2 has been added

herein and recites:

A display apparatus comprising: a first thin-film transistor
comprising a first semiconductor comprising a source area, a drain area,
and a channel area between the source area and the drain area; a first
electrode layer over the first semiconductor and overlapping the channel
area of the first semiconductor; a second electrode layer over the first
electrode layer, a part of the second electrode layer overlapping the first
electrode layer; a first signal line over the second electrode layer; and a
first shield layer in a layer between the first signal line and the first
semiconductor and overlapping a part of one of the source area and the
drain area of the first semiconductor.

The cited Figure 8 of Lee (reproduced below) does not appear to disclose at
least either “a first signal line over the second electrode layer” or “a first shield layer in a
layer between the first signal line and the first semiconductor and overlapping a part of
one of the source area and the drain area of the first semiconductor” as recited in new

claim 2.

-10-
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Appin No. 15/838,138
Amdt date May 10, 2019
Reply to Office action of December 31, 2018
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Claim 22 has been added herein and recites:

A display apparatus comprising: a first thin-film transistor
comprising a first semiconductor; a first electrode layer over the first
semiconductor and overlapping a channel area of the first semiconductor;
a first signal line over the first electrode layer; a second thin-film transistor
comprising a second semiconductor, one end of the second
semiconductor being connected to the first electrode layer, and the other
end of the second semiconductor being connected to a voltage line; and a
shield layer in a layer between the first signal line and the second
semiconductor and overlapping a part between a first channel area and a
second channel area of the second semiconductor.

Figure 8 of Lee does not appear to disclose at least either “a second thin-film
transistor comprising a second semiconductor, one end of the second semiconductor
being connected to the first electrode layer, and the other end of the second
semiconductor being connected to a voltage line” or “a shield layer in a layer between
the first signal line and the second semiconductor and overlapping a part between a first
channel area and a second channel area of the second semiconductor’ as recited in

new claim 22.
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Claim 26 has also been added herein and recites:

A display apparatus comprising: a first thin-film transistor
comprising a first semiconductor; a first electrode layer over the first
semiconductor and overlapping a channel area of the first semiconductor;
a first signal line over the first electrode layer; a second thin-film transistor
comprising a second semiconductor, one end of the second
semiconductor being connected to one end of the first semiconductor, and
the other end of the second semiconductor being connected to the first
electrode layer; and a shield layer in a layer between the first signal line
and the second semiconductor and overlapping a part between a first
channel area and a second channel area of the second semiconductor.

Figure 8 of Lee does not appear to disclose at least either “a second thin-film
transistor comprising a second semiconductor, one end of the second semiconductor
being connected to one end of the first semiconductor, and the other end of the second
semiconductor being connected to the first electrode layer” or “a shield layer in a layer
between the first signal line and the second semiconductor and overlapping a part
between a first channel area and a second channel area of the second semiconductor”
as recited in new claim 26.

Claim 34 has also been added herein and recites:

A display apparatus comprising: a first thin-film transistor
comprising a first semiconductor comprising a source area, a drain area,
and a channel area between the source area and the drain area; a first
electrode layer over the first semiconductor and overlapping the channel
area of the first semiconductor; a second electrode layer over the first
electrode layer, a part of the second electrode layer overlapping the first
electrode layer; a first signal line over the second electrode layer; and a
first shield layer in a layer between the first signal line and the first
semiconductor and overlapping a part of one of the source area and the
drain area of the first semiconductor, wherein the first shield layer is a part
of the second electrode layer and overlaps a part of the first signal line,
wherein the first signal line extends in a first direction, and wherein a
length along the first direction of the overlapping part of the first shield
layer with the first signal line is larger than a length of the first electrode
layer along the first direction.

Lee does not appear to disclose the features of new claim 34.

-12-
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Accordingly, Applicant respectfully submits that Lee fails to disclose at least the
above-discussed features of new claims 2, 22, 26, and 34. As such, Applicant
respectfully submits that claims 2, 22, 26, and 34 are patentably distinguishable over
Lee and respectfully requests that these claims be allowed.

Moreover, because claims 3-21 and 31-33 each depend, directly or indirectly,
from claim 2, claims 23-25 each depend, directly or indirectly, from claim 22, and claims
27-30 each depend, directly or indirectly, from claim 26, these claims each incorporate
all the terms and features of their respective base claim, in addition to other terms and
features, which together further patentably distinguish these claims over the art of
record. Therefore, Applicant respectfully requests that that these claims be allowed as

well.

Concluding Remarks

In view of the foregoing amendments and remarks, Applicant earnestly solicits a
timely issuance of a Notice of Allowance with claims 2-34. If there are any remaining
issues that can be addressed over the telephone, the Examiner is cordially invited to

call Applicant’'s attorney at the number listed below.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

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

KWK/kwk
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Amendments to the Claims:

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

application:

Listing of Claims:
1. (Canceled)

2. (New) A display apparatus comprising:

a first thin-film transistor comprising a first semiconductor comprising a source
area, a drain area, and a channel area between the source area and the drain area;

a first electrode layer over the first semiconductor and overlapping the channel
area of the first semiconductor:;

a second electrode layer over the first electrode layer, a part of the second
electrode layer overlapping the first electrode layer;

a first signal line over the second electrode layer; and

a first shield layer in a layer between the first signal line and the first
semiconductor and overlapping a part of one of the source area and the drain area of

the first semiconductor.

3. (New) The display apparatus of claim 2, wherein the first shield layer is a

part of the second electrode layer and overlaps a part of the first signal line.

4. (New) The display apparatus of claim 2, further comprising a second thin-
film transistor comprising a second semiconductor, one end of the second
semiconductor being connected to one end of the first semiconductor, and the other end

of the second semiconductor being connected to the first signal line.
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5. (New) The display apparatus of claim 2, further comprising a first voltage
line in the same layer as the first signal line and connected to the second electrode

layer.

6. (New) The display apparatus of claim 2, further comprising:

a third thin-film transistor comprising a third semiconductor, one end of the third
semiconductor being connected to one end of the first semiconductor, and the other end
of the third semiconductor being connected to the first electrode layer; and

a second shield layer in a layer between the first signal line and the third
semiconductor and overlapping a part between a first channel area and a second

channel area of the third semiconductor.

7. (New) The display apparatus of claim 6, wherein a gate electrode of the
third thin-film transistor comprises a first gate electrode and a second gate electrode in
a same layer, the first gate electrode overlapping the first channel area of the third
semiconductor, and the second gate electrode overlapping the second channel area of
the third semiconductor, and

wherein the gate electrode of the third thin-film transistor is a part of a second
signal line crossing the first signal line and is in the same layer as the first electrode

layer.
8. (New) The display apparatus of claim 6, further comprising a first voltage
line in the same layer as the first signal line,

wherein the second shield layer is connected to the first voltage line.

9. (New) The display apparatus of claim 6, wherein the second shield layer is

a part of the second electrode layer.

MAC 108089730.2

Page 140 BOE v. Samsung IPR2025-01480

Ex-1002



Appin No. 15/838,138
Amdt date May 10, 2019
Reply to Office action of December 31, 2018

10.  (New) The display apparatus of claim 6, further comprising a connecting
line connecting the other end of the third semiconductor and the first electrode layer and

being in the same layer as the first signal line .

11.  (New) The display apparatus of claim 2, further comprising:

a fourth thin-film transistor comprising a fourth semiconductor, one end of the
fourth semiconductor being connected to the first electrode layer, and the other end of
the fourth semiconductor being connected to a second voltage line; and

a third shield layer in a layer between the first signal line and the fourth

semiconductor and overlapping a part of the fourth semiconductor.

12.  (New) The display apparatus of claim 11, wherein a gate electrode of the
fourth thin-film transistor comprises a first gate electrode and a second gate electrode in
a same layer and overlapping the fourth semiconductor, and

wherein the third shield layer is a part of the second voltage line and overlaps a
part of the fourth semiconductor between the first gate electrode and the second gate

electrode.

13.  (New) The display apparatus of claim 12, wherein the gate electrode of
the fourth thin-film transistor is a part of a third signal line crossing the first signal line

and is in the same layer as the first electrode layer.

14.  (New) The display apparatus of claim 2, further comprising:
a fourth thin-film transistor comprising a fourth semiconductor, one end of the
fourth semiconductor being connected to the first electrode layer, and the other end of

the fourth semiconductor being connected to a second voltage line; and

MAC 108089730.2

Page 141 BOE v. Samsung IPR2025-01480

Ex-1002



Appin No. 15/838,138
Amdt date May 10, 2019
Reply to Office action of December 31, 2018

a third shield layer in a layer between the first signal line and the fourth
semiconductor and overlapping a part between a first channel area and a second

channel area of the fourth semiconductor.

15.  (New) The display apparatus of claim 14, wherein the third shield layer is

a part of the second voltage line.

16.  (New) The display apparatus of claim 14, wherein a gate electrode of the
fourth thin-film transistor comprises a first gate electrode and a second gate electrode in
a same layer, the first gate electrode overlapping the first channel area of the fourth
semiconductor, and the second gate electrode overlapping the second channel area of
the fourth semiconductor, and

wherein the gate electrode of the fourth thin-film transistor is a part of a third
signal line crossing the first signal line and is in the same layer as the first electrode

layer.

17.  (New) The display apparatus of claim 14, further comprising a connecting
line connecting the one end of the fourth semiconductor and the first electrode layer and

being in the same layer as the first signal line .

18.  (New) The display apparatus of claim 4, further comprising a fifth thin-film
transistor comprising a fifth semiconductor, one end of the fifth semiconductor being
connected to the one end of the first semiconductor and the one end of the second
semiconductor, and the other end of the fifth semiconductor being connected to a first
voltage line,

wherein the first voltage line in the same layer as the first signal line and

connected to the second electrode layer.
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19. (New) The display apparatus of claim 18, further comprising a fourth
shield layer in a layer between the first signal line and the fifth semiconductor,

wherein the fourth shield layer overlaps a part of semiconductor between the
channel area of the first semiconductor, the channel area of the second semiconductor,

and the channel area of the fifth semiconductor.

20.  (New) The display apparatus of claim 19, wherein the fourth shield layer is

a part of the second electrode layer.

21.  (New) The display apparatus of claim 20, further comprising a capacitor
comprising a first capacitor plate and a second capacitor plate,
wherein the first capacitor plate is a part of the first electrode layer, and the

second capacitor plate is a part of the second electrode layer.

22.  (New) A display apparatus comprising:

a first thin-film transistor comprising a first semiconductor;

a first electrode layer over the first semiconductor and overlapping a channel
area of the first semiconductor;

a first signal line over the first electrode layer;

a second thin-film transistor comprising a second semiconductor, one end of the
second semiconductor being connected to the first electrode layer, and the other end of
the second semiconductor being connected to a voltage line; and

a shield layer in a layer between the first signal line and the second
semiconductor and overlapping a part between a first channel area and a second

channel area of the second semiconductor.

23.  (New) The display apparatus of claim 22, wherein a gate electrode of the

second thin-film transistor comprises a first gate electrode and a second gate electrode

B-
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in a same layer, the first gate electrode overlapping the first channel area of the second
semiconductor, and the second gate electrode overlapping the second channel area of
the second semiconductor, and

wherein the gate electrode of the second thin-film transistor is a part of a second
signal line crossing the first signal line and is in the same layer as the first electrode

layer.

24.  (New) The display apparatus of claim 22, wherein the shield layer is a part

of the voltage line.

25.  (New) The display apparatus of claim 22, further comprising a connecting
line connecting the one end of the second semiconductor and the first electrode layer

and being in the same layer as the first signal line .

26. (New) A display apparatus comprising:

a first thin-film transistor comprising a first semiconductor;

a first electrode layer over the first semiconductor and overlapping a channel
area of the first semiconductor;

a first signal line over the first electrode layer;

a second thin-film transistor comprising a second semiconductor, one end of the
second semiconductor being connected to one end of the first semiconductor, and the
other end of the second semiconductor being connected to the first electrode layer; and

a shield layer in a layer between the first signal line and the second
semiconductor and overlapping a part between a first channel area and a second

channel area of the second semiconductor.

27.  (New) The display apparatus of claim 26, wherein a gate electrode of the

second thin-film transistor comprises a first gate electrode and a second gate electrode

-7-
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in a same layer, the first gate electrode overlapping the first channel area of the second
semiconductor, and the second gate electrode overlapping the second channel area of
the second semiconductor, and

wherein the gate electrode of the second thin-film transistor is a part of a second
signal line crossing the first signal line and is in the same layer as the first electrode

layer.

28.  (New) The display apparatus of claim 26, further comprising a voltage line
in the same layer as the first signal line,

wherein the shield layer is connected to the voltage line.

29. (New) The display apparatus of claim 26, further comprising a second
electrode layer over the first electrode layer and overlapping the first electrode layer,

wherein the shield layer is a part of the second electrode layer.

30.  (New) The display apparatus of claim 29, further comprising a voltage line
in the same layer as the first signal line,

wherein the voltage line is connected to the second electrode layer.

31. (New) The display apparatus of claim 2, wherein the first signal line extends
in a first direction, and

wherein a length along the first direction of the overlapping part of the first shield
layer with the part of one of the source area and the drain area of the first

semiconductor is larger than a length of the first electrode layer along the first direction.

32. (New) The display apparatus of claim 2, wherein the first shield layer fully

overlaps the part of one of the source area and the drain area of the first semiconductor.
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33. (New) The display apparatus of claim 2, wherein the first signal line extends
in a first direction, and

wherein a length along the first direction of the overlapping part of the first shield
layer with the first signal line is larger than a length of the first electrode layer along the

first direction.

34. (New) A display apparatus comprising:

a first thin-film transistor comprising a first semiconductor comprising a source
area, a drain area, and a channel area between the source area and the drain area;

a first electrode layer over the first semiconductor and overlapping the channel
area of the first semiconductor;

a second electrode layer over the first electrode layer, a part of the second
electrode layer overlapping the first electrode layer;

afirst signal line over the second electrode layer; and

a first shield layer in a layer between the first signal line and the first
semiconductor and overlapping a part of one of the source area and the drain area of
the first semiconductor,

wherein the first shield layer is a part of the second electrode layer and overlaps
a part of the first signal line,

wherein the first signal line extends in a first direction, and

wherein a length along the first direction of the overlapping part of the first shield
layer with the first signal line is larger than a length of the first electrode layer along the

first direction.
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application.

This application is not an application of the kind specified in 37 CFR § 1.114(e).

1. THE STATUS OF THE APPLICATION IS AS FOLLOWS:
a. X Pending (no review proceedings active)
(1 X An Action was mailed by the Office on December 31, 2018, as to which no appeal
under 37 CFR § 1.191 has been filed and
a response under 37 CFR § 1.116 was filed on
via Express Mail
with certificate of electronic transmission under 37 CFR § 1.8
X that Action was a Final Rejection, the finality of which is to be withdrawn by this
Request
an appeal or civil action under 35 U.S.C. 141,145 or 146 has been terminated
2 Allowed: the Notice of Allowance was mailed by the Office on
the Issue Fee has not been paid
the Issue Fee has been paid and a petition under 37 CFR § 1.313 was granted
on
b. Pending (with review proceeding active)
An appeal under 37 CFR § 1.191 has been filed. Applicant(s) hereby withdraw that
appeal and request reopening of the prosecution of the application.

2. SUBMISSION(S) REQUIRED (check at least one)
a. Previously submitted
Consider the amendments/reply under 37 CFR § 1.116 previously filed on
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b. Enclosed

Amendment/Reply
Affidavit(s)/Declaration(s)
Information Disclosure Statement
Documents under 37 CFR § 1.48
Petition for Extension of Time
Other:

[Tk

The Examiner is requested to telephone the undersigned promptly following receipt and initial review of
the application in light of the Submissions(s) for the conduct of, or the scheduling of, a telephone
interview in the application.

Please direct all correspondence to CUSTOMER NUMBER 23363. Direct telephone calls to 626/795-
9900, LEWIS ROCA ROTHGERBER CHRISTIE LLP, P.O. Box 29001, Glendale, CA 91209-9001.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP
By /Kyle W. Kellar/

Kyle W. Kellar

Reg. No. 71,165
626/795-9900

KWK/mac
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1. FEES (The RCE fee under 37 CFR § 1.17(e) is required by 37 CFR § 1.114 when the RCE is

filed.)

a. Amount (total from Fee Calculation Sheet)
The fee of $2,200.00 is submitted herewith.

b. X

Page 3 of 3

Page 150

The Commissioner is hereby authorized to charge any fees under 37 CFR 1.16 and
1.17 which may be required for this transaction to Deposit Account No. 03-1728.

Please show our docket number with any charge or credit to our Deposit Account.
MAC 107724107.2-*-04/01/2019 12:27 PM

BOE v. Samsung IPR2025-01480

Ex-1002



PATENT

RESPONSE UNDER 37 CFR 1.116
EXPEDITED PROCEDURE
EXAMINING GROUP 2896

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

| hereby certify that this correspondence is being EFS-Web transmitted fo the United States
Patent and Trademark Office on April 1, 2019 at or before 11:59 p.m. Pacific Time under the
Rules of 37 CFR § 1.8.

/Marti Carrillo/

Marti Carrillo
Appl No. - 15/838,138 Confirmation No. 4358
Inventor - Yangwan Kim, et al.
Filed . December 11, 2017
Title . DISPLAY APPARATUS
TC/A.U. : 2896
Examiner . Stephen C. Smith
Docket No. . 148454

Customer No. : 23363
AMENDMENT SUBMITTED WITH REQUEST FOR CONTINUED EXAMINATION

Mail Stop AF

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 April 1, 2019

Commissioner:

In response to the Office action of December 31, 2018, please amend the above-

identified application as follows:

Amendments to the Claims are reflected in the listing of claims which begin on page 2

of this paper.

Remarks/Arguments begin on page 9 of this paper.
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Amendments to the Claims:

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

application:

Listing of Claims:
1. (Canceled)

2. (New) A display apparatus comprising:

a first thin-film transistor comprising a first semiconductor comprising a source
area, a drain area, and a channel area between the source area and the drain area;

a first electrode layer over the first semiconductor and overlapping the channel
area of the first semiconductor:;

a second electrode layer over the first electrode layer, a part of the second
electrode layer overlapping the first electrode layer;

a first signal line over the second electrode layer; and

a first shield layer in a layer between the first signal line and the first
semiconductor and overlapping a part of one of the source area and the drain area of

the first semiconductor.

3. (New) The display apparatus of claim 2, wherein the first shield layer is a

part of the second electrode layer and overlaps a part of the first signal line.

4. (New) The display apparatus of claim 2, further comprising a second thin-
film transistor comprising a second semiconductor, one end of the second
semiconductor being connected to one end of the first semiconductor, and the other end

of the second semiconductor being connected to the first signal line.
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5. (New) The display apparatus of claim 2, further comprising a first voltage
line in the same layer as the first signal line and connected to the second electrode

layer.

6. (New) The display apparatus of claim 2, further comprising:

a third thin-film transistor comprising a third semiconductor, one end of the third
semiconductor being connected to one end of the first semiconductor, and the other end
of the third semiconductor being connected to the first electrode layer; and

a second shield layer in a layer between the first signal line and the third
semiconductor and overlapping a part between a first channel area and a second

channel area of the third semiconductor.

7. (New) The display apparatus of claim 6, wherein a gate electrode of the
third thin-film transistor comprises a first gate electrode and a second gate electrode in
a same layer, the first gate electrode overlapping the first channel area of the third
semiconductor, and the second gate electrode overlapping the second channel area of
the third semiconductor, and

wherein the gate electrode of the third thin-film transistor is a part of a second
signal line crossing the first signal line and is in the same layer as the first electrode

layer.
8. (New) The display apparatus of claim 6, further comprising a first voltage
line in the same layer as the first signal line,

wherein the second shield layer is connected to the first voltage line.

9. (New) The display apparatus of claim 6, wherein the second shield layer is

a part of the second electrode layer.
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10.  (New) The display apparatus of claim 6, further comprising a connecting
line connecting the one end of the third semiconductor and the first electrode layer and

being in the same layer as the first signal line .

11.  (New) The display apparatus of claim 2, further comprising:

a fourth thin-film transistor comprising a fourth semiconductor, one end of the
fourth semiconductor being connected to the first electrode layer, and the other end of
the fourth semiconductor being connected to a second voltage line; and

a third shield layer in a layer between the first signal line and the fourth

semiconductor and overlapping a part of the fourth semiconductor.

12.  (New) The display apparatus of claim 11, wherein a gate electrode of the
fourth thin-film transistor comprises a first gate electrode and a second gate electrode in
a same layer and overlapping the fourth semiconductor, and

wherein the third shield layer is a part of the second voltage line and overlaps a
part of the fourth semiconductor between the first gate electrode and the second gate

electrode.

13.  (New) The display apparatus of claim 12, wherein the gate electrode of
the fourth thin-film transistor is a part of a third signal line crossing the first signal line

and is in the same layer as the first electrode layer.

14.  (New) The display apparatus of claim 2, further comprising:
a fourth thin-film transistor comprising a fourth semiconductor, one end of the
fourth semiconductor being connected to the first electrode layer, and the other end of

the fourth semiconductor being connected to a second voltage line; and
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a third shield layer in a layer between the first signal line and the fourth
semiconductor and overlapping a part between a first channel area and a second

channel area of the fourth semiconductor.

15.  (New) The display apparatus of claim 14, wherein the third shield layer is

a part of the second voltage line.

16.  (New) The display apparatus of claim 14, wherein a gate electrode of the
fourth thin-film transistor comprises a first gate electrode and a second gate electrode in
a same layer, the first gate electrode overlapping the first channel area of the fourth
semiconductor, and the second gate electrode overlapping the second channel area of
the fourth semiconductor, and

wherein the gate electrode of the fourth thin-film transistor is a part of a third
signal line crossing the first signal line and is in the same layer as the first electrode

layer.

17.  (New) The display apparatus of claim 14, further comprising a connecting
line connecting the one end of the fourth semiconductor and the first electrode layer and

being in the same layer as the first signal line .

18.  (New) The display apparatus of claim 4, further comprising a fifth thin-film
transistor comprising a fifth semiconductor, one end of the fifth semiconductor being
connected to the one end of the first semiconductor and the one end of the second
semiconductor, and the other end of the fifth semiconductor being connected to a first
voltage line,

wherein the first voltage line in the same layer as the first signal line and

connected to the second electrode layer.
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19. (New) The display apparatus of claim 18, further comprising a fourth
shield layer in a layer between the first signal line and the fifth semiconductor,

wherein the fourth shield layer overlaps a part of semiconductor between the
channel area of the first semiconductor, the channel area of the second semiconductor,

and the channel area of the fifth semiconductor.

20.  (New) The display apparatus of claim 19, wherein the fourth shield layer is

a part of the second electrode layer.

21.  (New) The display apparatus of claim 20, further comprising a capacitor
comprising a first capacitor plate and a second capacitor plate,
wherein the first capacitor plate is a part of the first electrode layer, and the

second capacitor plate is a part of the second electrode layer.

22.  (New) A display apparatus comprising:

a first thin-film transistor comprising a first semiconductor;

a first electrode layer over the first semiconductor and overlapping a channel
area of the first semiconductor;

a first signal line over the first electrode layer;

a second thin-film transistor comprising a second semiconductor, one end of the
second semiconductor being connected to the first electrode layer, and the other end of
the second semiconductor being connected to a voltage line; and

a shield layer in a layer between the first signal line and the second
semiconductor and overlapping a part between a first channel area and a second

channel area of the second semiconductor.

23.  (New) The display apparatus of claim 22, wherein a gate electrode of the

second thin-film transistor comprises a first gate electrode and a second gate electrode

B-
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in a same layer, the first gate electrode overlapping the first channel area of the second
semiconductor, and the second gate electrode overlapping the second channel area of
the second semiconductor, and

wherein the gate electrode of the second thin-film transistor is a part of a second
signal line crossing the first signal line and is in the same layer as the first electrode

layer.

24.  (New) The display apparatus of claim 22, wherein the shield layer is a part

of the voltage line.

25.  (New) The display apparatus of claim 22, further comprising a connecting
line connecting the one end of the second semiconductor and the first electrode layer

and being in the same layer as the first signal line .

26. (New) A display apparatus comprising:

a first thin-film transistor comprising a first semiconductor;

a first electrode layer over the first semiconductor and overlapping a channel
area of the first semiconductor;

a first signal line over the first electrode layer;

a second thin-film transistor comprising a second semiconductor, one end of the
second semiconductor being connected to one end of the first semiconductor, and the
other end of the second semiconductor being connected to the first electrode layer; and

a shield layer in a layer between the first signal line and the second
semiconductor and overlapping a part between a first channel area and a second

channel area of the second semiconductor.

27.  (New) The display apparatus of claim 26, wherein a gate electrode of the

second thin-film transistor comprises a first gate electrode and a second gate electrode

-7-
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in a same layer, the first gate electrode overlapping the first channel area of the second
semiconductor, and the second gate electrode overlapping the second channel area of
the second semiconductor, and

wherein the gate electrode of the second thin-film transistor is a part of a second
signal line crossing the first signal line and is in the same layer as the first electrode

layer.

28.  (New) The display apparatus of claim 26, further comprising a voltage line
in the same layer as the first signal line,

wherein the shield layer is connected to the voltage line.

29. (New) The display apparatus of claim 26, further comprising a second
electrode layer over the first electrode layer and overlapping the first electrode layer,

wherein the shield layer is a part of the second electrode layer.
30.  (New) The display apparatus of claim 29, further comprising a voltage line

in the same layer as the first signal line,

wherein the voltage line is connected to the second electrode layer.
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REMARKS/ARGUMENTS

Claim 2-30 are in the present application, and claims 2, 22, and 26 are

independent. Claim 1 is cancelled herein without prejudice, and claims 2-30 are added
herein. Support for new claims 2-30 can be found throughout the application as filed, at
least at FIGS. 2, 5, and 10-12 and corresponding text. No new matter has been
introduced. Applicant respectfully requests consideration on the merits and allowance

of claims 2-30.

Rejection of Claim 1 Under 35 U.S.C. § 102
Claim 1 was rejected under 35 U.S.C. § 102(a)(2) as allegedly being anticipated
by Lee et al. (U.S. Publication No. 2014/0167009).

Claim 1 has been cancelled herein without prejudice. Claim 2 has been added

herein and recites:

A display apparatus comprising: a first thin-film transistor
comprising a first semiconductor comprising a source area, a drain area,
and a channel area between the source area and the drain area; a first
electrode layer over the first semiconductor and overlapping the channel
area of the first semiconductor; a second electrode layer over the first
electrode layer, a part of the second electrode layer overlapping the first
electrode layer; a first signal line over the second electrode layer; and a
first shield layer in a layer between the first signal line and the first
semiconductor and overlapping a part of one of the source area and the
drain area of the first semiconductor.

The cited Figure 8 of Lee (reproduced below) does not appear to disclose at
least either “a first signal line over the second electrode layer” or “a first shield layer in a
layer between the first signal line and the first semiconductor and overlapping a part of
one of the source area and the drain area of the first semiconductor” as recited in new

claim 2.
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Claim 22 has been added herein and recites:

A display apparatus comprising: a first thin-film transistor
comprising a first semiconductor; a first electrode layer over the first
semiconductor and overlapping a channel area of the first semiconductor;
a first signal line over the first electrode layer; a second thin-film transistor
comprising a second semiconductor, one end of the second
semiconductor being connected to the first electrode layer, and the other
end of the second semiconductor being connected to a voltage line; and a
shield layer in a layer between the first signal line and the second
semiconductor and overlapping a part between a first channel area and a
second channel area of the second semiconductor.

Figure 8 of Lee does not appear to disclose at least either “a second thin-film
transistor comprising a second semiconductor, one end of the second semiconductor
being connected to the first electrode layer, and the other end of the second
semiconductor being connected to a voltage line” or “a shield layer in a layer between
the first signal line and the second semiconductor and overlapping a part between a first
channel area and a second channel area of the second semiconductor’ as recited in

new claim 22.

-10-

KWK 107704002.2

Page 160 BOE v. Samsung IPR2025-01480

Ex-1002



Appin No. 15/838,138
Amdt date April 1, 2019
Reply to Office action of December 31, 2018

Claim 26 has also been added herein and recites:

A display apparatus comprising: a first thin-film transistor
comprising a first semiconductor; a first electrode layer over the first
semiconductor and overlapping a channel area of the first semiconductor;
a first signal line over the first electrode layer; a second thin-film transistor
comprising a second semiconductor, one end of the second
semiconductor being connected to one end of the first semiconductor, and
the other end of the second semiconductor being connected to the first
electrode layer; and a shield layer in a layer between the first signal line
and the second semiconductor and overlapping a part between a first
channel area and a second channel area of the second semiconductor.

Figure 8 of Lee does not appear to disclose at least either “a second thin-film
transistor comprising a second semiconductor, one end of the second semiconductor
being connected to one end of the first semiconductor, and the other end of the second
semiconductor being connected to the first electrode layer” or “a shield layer in a layer
between the first signal line and the second semiconductor and overlapping a part
between a first channel area and a second channel area of the second semiconductor”
as recited in new claim 26.

Accordingly, Applicant respectfully submits that Lee fails to disclose at least the
above-discussed features of new claims 2, 22, and 26. As such, Applicant respectfully
submits that claims 2, 22, and 26 are patentably distinguishable over Lee and
respectfully requests that these claims be allowed.

Moreover, because claims 3-21 each depend, directly or indirectly, from claim 2,
claims 23-25 each depend, directly or indirectly, from claim 22, and claims 27-30 each
depend, directly or indirectly, from claim 26, these claims each incorporate all the terms
and features of their respective base claim, in addition to other terms and features,
which together further patentably distinguish these claims over the art of record.

Therefore, Applicant respectfully requests that that these claims be allowed as well.

-11-

KWK 107704002.2

Page 161 BOE v. Samsung IPR2025-01480
Ex-1002



Appin No. 15/838,138
Amdt date April 1, 2019
Reply to Office action of December 31, 2018

Concluding Remarks

In view of the foregoing amendments and remarks, Applicant earnestly solicits a
timely issuance of a Notice of Allowance with claims 2-30. If there are any remaining
issues that can be addressed over the telephone, the Examiner is cordially invited to

call Applicant’s attorney at the number listed below.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

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

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

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) [J Claim(s) ___is/are allowed.
7) Claim(s) 1 is/are rejected.
8) [ Claim(s) _____is/are objected to.
9) [0 Claim(s) _____ are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(J The specification is objected to by the Examiner.
11)(0J The drawing(s) filedon ____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)[d Al b)(J Some** ¢)(J None of the:
1.0 Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

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

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

Attachment(s)

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

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

4 her: .
Paper No(s)/Mail Date ) [JOther:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20181213
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DETAILED ACTION
Notice of Pre-AlA or AlA Status
The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

This action is responsive to the amendments and arguments for U.S. Patent Application No.

15/838,138 filed on November 16, 2018. In this paper, claim 1 is amended.

Information Disclosure Statement
The information disclosure statement (IDS) submitted on October 24, 2018 was filed and the
submission is in compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Claim Rejections - 35 USC § 102
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 —

(a)(2) the claimed invention was described in a patent issued under section 151, or in an application
for patent published or deemed published under section 122(b), in which the patent or application, as
the case may be, names another inventor and was effectively filed before the effective filing date of
the claimed invention.

Claim 1 rejected under 35 U.S.C. 102(a)(2) as being anticipated by Lee et al. (US Patent
Application Publication No. 2014/0167009).
In claim 1, Lee discloses (see Fig. 8) "a display apparatus comprising: a thin-film transistor (DT)

comprising a first electrode (232), a second electrode (234), and a third electrode (226); a data line (236)
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in a layer different from the first electrode (232), the second electrode (234), and the third electrode
(226), wherein the data line (236) is configured to transmit a data signal; and a shield layer (239)

between the data line (236) and a component of the thin-film transistor (DT).” Para. 0096-97.

Response to Arguments
Applicant's arguments filed for claim 1 have been fully considered but they are not persuasive.
Applicant argues that:

As can be seen at least in the cited Figure 8 of Lee (reproduced below), the data line 236 is not

"in a layer different from” the alleged first and second electrodes 232/234. More specifically, Lee
states that:

[0094]An interlayer insulation layer 230 is formed on an upper layer of the gate electrode 226,
and a source electrode 232 and a drain electrode 234 of the driving thin-film transistor (DT) are
formed on an upper layer of the 230. Furthermore, a data line 236 is formed in a second
direction on the same layer.

Lee, paragraph [0094 (emphasis added).

Applicant’s Remarks, pg. 3.

Examiner respectfully disagrees. Electrodes (234, 232, 226) are formed in the layers (230, 224)
and connect to the wires in layer (240). The electrodes (234, 232, 226) are below the data line (236) and
in different layers (224, 230) than the data line (236). The amended claim does not say wires that
control the signals to the transistor. Besides electrodes (234, 232) are shown in Fig. 8 as being in the

layer (224). Fig. 8.

Conclusion
The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure. The IDS submitted on October 24, 2018, includes a reference US Patent No. 9,953572, which
is a divisional Application 13/415,378, published as 2012/0229438, Fig. 5. and anticipates the claimed

invention. Para. 0081.
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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 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.

Contact Information

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to STEPHEN C SMITH whose telephone number is (313)446-4914. The examiner can
normally be reached on 7:30-4:00 M-F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Steven Loke can be reached on 571 272-1657. 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
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Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

/S.C.S./
Examiner, Art Unit 2896

/CHEUNG LEE/
Primary Examiner, Art Unit 2896
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S105 {112 S$103 not S104 us- ADJ OFF 2018/05/03
PGPUB; 10:47
USPAT
EAST Search History (I nterference)
Ref {Hits }{Search Query DBs Default |{{Plurals {iTime
# Operator Stamp
S73 {14 (Electr$3 with shield$3) and (directly adj us- ADJ ON 2017/07/19
overlap) and (TFT or thin$film) and (data or {{PGPUB; 12:59
data line).clm. USPAT
S74 {22540 {§(H01L27/3272,124,3262,3265,3276,3248 or  {US- ADJ ON 2017/07/19
G02F2001/136218,13629 or PGPUB; 13:00
G02F1/136213).cpc. USPAT
S75 {|17788 {iSamsung Display CO ltd.as,aanm. us- ADJ ON 2017/07/19
PGPUB; 15:10
USPAT
IS76 j0  |S73and S75 \Us-  {ADJ JON  2017/07/19;

file:///C/Users/ssmith4/Documents/e-Red%20Folder/15838138/EASTSearchHistory. 15838138 _AccessibleVersion.htm[12/17/2018 8:26:30 AM]
BOE v. Samsung IPR2025-01480

Page 183

Ex-1002



EAST Search History

PGPUB; 15:11
USPAT
S77 {1217 (Electr$3 with shield$3) and (TFT or Us- ADJ ON 2017/07/19
thin$film) and connect$4 same layer same PGPUB; 15:24
(data or data line).clm. USPAT
S78 {192 (Electr$3 with shield$3) same second us- ADJ ON 2017/07/19
insulat$3 and (TFT or thin$film) and PGPUB; 15:25
connect$4 same layer same (data or data USPAT
line).clm.
S79 {56 S74 and S78 Us- ADJ ON 2017/07/19
PGPUB; 15:26
USPAT
S80 5 (Electr$3 with shield$3) same second Us- ADJ ON 2017/07/19
insulat$3 and (TFT or thin$film) and capacitor {PGPUB; 16:02
and (data or data line) near3 layer near3 USPAT
source.clm.

12/17/2018 8:26:27 AM
C:\ Users\ ssmith4\ Documents\ EAST\ Workspaces\ 15838138.wsp

file:///C/Users/ssmith4/Documents/e-Red%20Folder/15838138/EASTSearchHistory. 15838138 _AccessibleVersion.htm[12/17/2018 8:26:30 AM]
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Receipt date:

10/24/2018

15/838,138 - GAU:

2896

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(use as many sheets as necessary)

Attorney Docket Number

148454

Application Number

15/838,138

Filing Date December 11, 2017
Inventor(s) Yangwan Kim, et al.
Group Art Unit 2896

Examiner Name

STEPHEN C. SMITH

U.S. PATENT DOCUMENTS

EXAMINER Cite DOCUMENT NUMBER PUBLICATION DATE OR ISSUE DATE
INITIALS No.! Number - Kind Code? (If Known) MM-DD-YYYY NAME OF PATENTEE
9,953,572 B2 04-24-2018 Fujita
FOREIGN PATENT DOCUMENTS
Foreign Patent Document T
EXAMINER Cite Country Code® - Number* - Kind Code® Publication Date Name of Patentee or ( v )
INITIALS No.' (If Known) MM-DD-YYYY Applicant of Cited Document
CN 102682697 A 09-19-2012 Fujita Corresponds to
U.S. 9,953,572
B2, listed above
OTHER DOCUMENTS
EXAMINER Cite Include name of the author (in CAPITAL LETTERS), title of the article, title of the item (book, magazine, journal, serial,
INITIALS No.! symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.
EG 106360576.1-%-10/23/2018 3:19 PM
EXAMINER DATE
SIGNATURE | /STEPHEN C SMITH/ CONSIDERED 12/17/2018

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). “See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. *Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). “For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
*Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. °App|icant is to place a check
mark here if English Language Translation is attached.

JEJ/eg

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /8.C. %lheet 1 of 1
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

I hereby certify that this correspondence is being EFS-Web transmifted to the United States
Patent and Trademark Office on November 16, 2018 at or before 11:59 p.m. Pacific Time
under the Rules of 37 CFR § 1.8.

[Sheila R, Harter/
Sheila R. Harter

Appl No. . 15/838,138 Confirmation No. 4358
Inventor . Yangwan Kim, et al.
Filed : December 11, 2017
Title - DISPLAY APPARATUS
TC/A.U. : 2896
Examiner : Stephen C. Smith
Docket No. . 148454
Customer No. : 23363
AMENDMENT
Mail Stop Amendment
Commissioner for Patents Post Office Box 29001
P.OC. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 November 16, 2018

Commissioner:

In response to the Office action of May 18, 2018, please amend the above-

identified application as follows:

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

2 of this paper.

Remarks/Arguments begin on page 3 of this paper.

106568491_2
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
PETITION FOR EXTENSION OF TIME
FROM THE OFFICE ACTION

! hereby certify that this correspondence is being EFS-Web transmitted to the United States
Patent and Trademark Office on November 16, 2018 at or before 11:59 p.m. Pacific Time
under the Rules of 37 CFR § 1.8.

{Sheila R. Harter/
Sheila R. Harter

Inventor(s) . Yangwan Kim, et al. Confirmation No. 4358
Application No. : 15/838,138

Filed . December 11, 2017

Title . DISPLAY APPARATUS

Grp./Div. : 2896

Examiner . Stephen C. Smith

Docket No. . 148454

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA $1209-9001
Alexandria, VA 22313-1450 November 16, 2018

Commissioner:

Applicant petitions the Commissioner to extend the time for response to the Office
action dated May 18, 2018 for three month(s) from August 18, 2018 to November 18,
2018.

The fee for extension of time required by 37 CFR § 1.17 is calculated below.

_ - FEE CALCULATION
LENGTH OF EXTENSION LARGE ENTITY SMALL ENTITY FEE
WITHIN FIRST MONTH $200.00 $100.00
WITHIN SECOND MONTH $600.00 $300.00
WITHIN THIRD MONTH $1,400.00 $700.00 $1,400.00
WITHIN FOURTH MONTH $2,200.00 $1,100.00
WITHIN FIFTH MONTH $3,000.00 $1,500.00

Submitted herewith is the fee of $1,400.00 to cover the cost of the extension.
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Petition for Extension of Time
Application No. 15/838,138

The Commissioner is hereby authorized to charge any fees under 37 CFR 1.16 and
1.17 which may be required by this paper to Deposit Account No. 03-1728. Please
show our docket number with any charge or credit to our Deposit Account.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Kyle W. Kellar/

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

KWHK/srh

1065695922
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
AMENDMENT TRANSMITTAL LETTER

PATENT

| hereby certify that this correspondence is being EFS-Web transmitted to the United States
Patent and Trademark Office on November 16, 2018 at or before 11:59 p.m. Pacific Time
under the Rules of 37 CFR § 1.8.

Inventor
Application
Filed

Title

Grp./Div.
Examiner

Docket No.

: Yangwan Kim, et al.
No. : 15/838,138
: December 11, 2017
. DISPLAY APPARATUS

: 2896

. Stephen C. Smith

. 148454

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

Commissioner:

{Sheila R. Harter/

Sheila R. Harter

Enclosed is an amendment to the above-identified application.

Confirmation No. 4358

Post Office Box 29001
Glendale, CA 81209-9001
November 16, 2018

CLAIMS AS AMENDED
Claims Highest
Remaining Number Number ' :

After Previously Extra Large Entity Small Entity Micro Entity
) Amendment Paid For Claims Rate Rate ) Rate FEE .
Total Claims 1 - » 20 =0 0x $100.00 $50.00 $25.00 $0.00
Independent Claims 1 | ** 3 =0 0 x $460.00 $230.00 $115.00 $0.00
Multiple Dependent Claims*** $820.00 $410.00 $205.00 $0.00
Total Additional Fee $0.00

List Independe

nt Claims: 1

* If the "Highest Number of Total Claims Previously Paid For" is fess than 20, enter "20" in this. space

** |f the "Highest Number of Independent Claims Previously Paid For" is less than 3, enter "3" in this space

*** Pay this fee only when "Multiple Dependent Claims" are added for the first time

X
X

No additional fee is required.

A Petition for Extension of Time and the required fee are enclosed.

Other enclosures:
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Amendment Transmittal Letter
Application No. 15/838,138

The Commissioner is hereby autherized to charge any fees under 37 CFR 1.16 and 1.17 which
may be required by or to give effect to this paper to Deposit Account No. 03-1728. Please show
our docket number with any charge or credit to our Deposit Account.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP
By /Kvie W. Kelfar/

Kyle W. Kellar

Reg. No. 71,165
626/795-9900

KWK/srh

106569560_2
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Electronic Patent Application Fee Transmittal

Application Number: 15838138
Filing Date: 11-Dec-2017
Title of Invention: DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Yangwan Kim

Filer:

Kyle W. Kellar/sheila harter

Attorney Docket Number:

148454/411598-03044

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code Quantity Amount

Sub-Total in
USD(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sul:,-s'l'g(tsa)l in
Extension - 3 months with $0 paid 1253 1 1400 1400
Miscellaneous:
Total in USD ($) 1400
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Electronic Acknowledgement Receipt

EFS ID: 34339431
Application Number: 15838138
International Application Number:
Confirmation Number: 4358
Title of Invention: DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Yangwan Kim

Customer Number:

23363

Filer:

Kyle W. Kellar/sheila harter

Filer Authorized By:

Kyle W. Kellar

Attorney Docket Number:

148454/411598-03044

Receipt Date: 16-NOV-2018
Filing Date: 11-DEC-2017
Time Stamp: 20:36:31

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1400

RAM confirmation Number

111918INTEFSW20375500

Deposit Account

031728

Authorized User

Kyle Kellar

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

37 CFR 1.21 {Miscellaneous fees and charges)
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File Listing:
Document .. . File Size(Bytes Multi Pages
u Document Description File Name ile Size( y V " '. . 9
Number Message Digest | Part/.zip| (ifappl.)
64633
1 148454Filing.pdf yes 8
cfa4730a33eea2d 183c9b30184d3aabbfcf7|
2329
Multipart Description/PDF files in .zip description
Document Description Start End
Applicant Arguments/Remarks Made in an Amendment 7 8
Claims 6 6
Amendment/Req. Reconsideration-After Non-Final Reject 5 5
Extension of Time 3 4
Transmittal Letter 1 2
Warnings:
Information:
30275
2 Fee Worksheet (SB06) fee-info.pdf no 2
44d2bd399ee99c8b19d057a75fe808d065 3]
Warnings:
Information:
Total Files Size (in bytes):i 94908
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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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Appln No. 15/838,138
Amdt date November 16, 2018
Reply to Office action of May 18, 2018

REMARKS/ARGUMENTS

Claim 1 remains in the present application, and claim 1 is independent. Claim 1

is amended herein. No new matter has been introduced. Applicant respectfully
requests reconsideration and allowance of claim 1.

Rejection of Claims 1, 3, 5, 7, and 9 Under 35 U.S.C. § 102

Claim 1 was rejected under 35 U.S.C. § 102(a)(2) as allegedly being anticipated
by Lee et al. (U.S. Publication No. 2014/0167009).

Claim 1 is amended herein and now recites (emphasis added):

A display apparatus comprising: a thin-film transistor comprising a
first electrode, a second electrode, and a third electrode; a data line in a
layer different from the first electrode, the second electrode, and the third
electrode, wherein the data line is configured to transmit a data signal; and
a shield layer between the data line and a component of the thin-film
transistor.

[n rejecting claim 1, the Office action appears to equate the source electrode 232
of Lee with the now-recited first electrode, the second 234 of Lee with the now-recited
second electrode, and the data line 236 of Lee with the recited data line. Office action,
page 3.

As can be seen at least in the cited Figure 8 of Lee (reproduced below), the data
line 236 is not “in a layer different from” the alleged first and second electrodes 232/234.
More specifically, Lee states that:

[0094] An interlayer insulation layer 230 is formed on an upper layer of the
gate electrode 226, and a source electrode 232 and a drain electrode 234
of the driving thin-film transistor (DT) are formed on an upper layer of the
230. Furthermore, a data line 236 is formed in a second direction on the
same layer.

Lee, paragraph [0094 (emphasis added).

106568491 _2
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Appln No. 15/838,138
Amdt date November 16, 2018
Reply to Office action of May 18, 2018
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Accordingly, Applicant respectfully submits that Lee fails to disclose at least the
above-discussed features of amended claim 1. As such, Applicant respectfully submits
that claim 1 is patentably distinguishable over Lee and respectfully requests that the
rejection of claim 1 be withdrawn and that claim 1 be allowed.

Concluding Remarks

In view of the foregoing amendments and remarks, Applicant earnestly solicits a
timely issuance of a Notice of Allowance with claim 1. If there are any remaining issues
that can be addressed over the telephone, the Examiner is cordially invited to call

Applicant's attorney at the number listed below.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By /Kyle W. Kellar/

Kyle W. Kellar

Reg. No. 71,165

626/795-9900
KWK/kwk

166568491_2
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Appln No. 15/838,138
Amdt date November 16, 2018
Reply to Office action of May 18, 2018

Amendments to the Claims:

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

application:

Listing_of Claims:

1. (Currently Amended) A display apparatus comprising:

a thin-film transistor comprising a_first souree electrode, a_second drain
electrode, and a_third gate electrode;

a data line in a layer different from the first seuree electrode, the_second drain
electrode, and the_third gate electrode, wherein the data line is configured to transmit a
data signal; and

a shield layer between the data line and a component of the thin-film transistor.

2-
106568491_2
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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 or Docket Number Filing Date
PATENT APPLICgungtr\:tEfEFFcl))rEEEggI;ﬂATION RECORD 15/838.138 v (o be Maied

ENTITY: LARGE [JsmaLL [J micro

APPLICATION AS FILED - PART |

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] Basic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
L) SEARCH FEE
(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A
D EXAMINATION FEE
(37 CFR 1.16(0), (0), or (q)) N/A N/A N/A
TOTAL CLAIMS ‘ .
(37 GFR 1.16(i)) minus 20 = x 380 -
INDEPENDENT CLAIMS . .
(37 GFR 1.16(h)) minus 3 = x $420 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Dg‘:‘:g-lf':\EON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[J MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
" If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 11/16/2018 EE#AEAF'{N'NG Egg\ﬁasw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total B ; P — _
=H 1 Minus | ** 20 -0 x $100 - 0
=z * ) rxx
g !gdoe&erg%t 1 Minus 3 =0 x $460 = 0
< ) Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
'E AMENDMENT PAID FOR
w [ Total . ; o - -
= (S?CaFR1.16(i)) Minus ~ x $0 -
2 [ Independent . . -
E (27 gfgaeﬂe%r)]) Minus = x $0 =
2 (] Application Size Fee (37 CFR 1.16(s))
[ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. SLIE
“* If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /NICHELE D PETERSON/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

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

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

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Attorney Docket Number 148454
Abblicati
INFORMATION DISCLOSURE pplication Number 15/838,138
Filing Date December 11, 2017
STATEMENT BY APPLICANT
Inventor(s) Yangwan Kim, et al.
(use as many sheets as necessary) Group Art Unit 2896
Examiner Name STEPHEN C. SMITH
U.S. PATENT DOCUMENTS
EXAMINER Cite DOCUMENT NUMBER PUBLICATION DATE OR ISSUE DATE
INITIALS No.! Number - Kind Code? (If Known) MM-DD-YYYY NAME OF PATENTEE
9,953,572 B2 04-24-2018 Fujita

FOREIGN PATENT DOCUMENTS

Foreign Patent Document T
EXAMINER Cite Country Code® - Number* - Kind Code® Publication Date Name of Patentee or ( v )
INITIALS No.' (If Known) MM-DD-YYYY Applicant of Cited Document
CN 102682697 A 09-19-2012 Fujita Corresponds to
U.S. 9,953,572
B2, listed above
OTHER DOCUMENTS
EXAMINER Cite Include name of the author (in CAPITAL LETTERS), title of the article, title of the item (book, magazine, journal, serial,
INITIALS No.! symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.

EG 106360576.1-*-10/23/2018 3:19 PM

EXAMINER
SIGNATURE

DATE
CONSIDERED

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). “See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. *Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). “For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
*Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. °App|icant is to place a check
mark here if English Language Translation is attached.

JEJ/eg
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

| hereby certify that this correspondence is being EFS-Web transmitted to the United States
Patent and Trademark Office on October 24, 2018 at or before 11:59 p.m. Pacific Time under
the Rules of 37 CFR § 1.8.

P,
Elizabeth Gomez ~

Inventor(s) : Yangwan Kim, et al. Confirmation No. 4358
Application No. : 15/838,138
Filed . December 11, 2017
Title : DISPLAY APPARATUS
Grp./Div. . 2896
Examiner : STEPHEN C. SMITH
Docket No. . 148454

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT AND
CERTIFICATION UNDER § 1.97(e)(1)

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 October 24, 2018

Commissioner:

In compliance with the duty of disclosure under 37 CFR §§ 1.56, 1.97 and 1.98,
and in accordance with the provisions in the Manual of Patent Examining Procedure §§
609 and 707.05(b), enclosed is an information disclosure statement with a listing of
references that are known to applicant. A copy of the listed Foreign Patent Documents
reference is enclosed.

It is respectfully requested that these references be considered in the
examination of this application and identified on the list of references cited on the patent
issuing on this application. Applicant also requests that an initialed copy of the
information disclosure statement be entered in the application file and returned to

applicant with the next communication from the Office in accordance with MPEP § 609.
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Application No. 15/838,138

Applicant's undersigned attorney hereby certifies, in accordance with 37 CFR §
1.97(e)(1), that each item of information contained in the information disclosure
statement was first cited in any communication from a foreign patent office in a
counterpart foreign application not more than three months prior to the filing of the
information disclosure statement.

The Commissioner is hereby authorized to charge any fees which may be
required by this paper to Deposit Account No. 03-1728. Please show our docket

number with any Deposit Account transaction.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By Q 9 0
Jun-Young E. Jé6n

Reg. No. 43,693
626/795-9900

JEJ/eg ,
Enclosures: Information Disclosure Statement w/references

EG 106360534.1-*-10/23/2018 3:19 PM
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DETAILED ACTION
The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
This action is responsive to the claim for U.S. Patent Application No. 15/838,138

filed on December 11, 2017.

Priority

Acknowledgment is made of applicant’s claim for foreign priority under 35 U.S.C.

119 (a)-(d). The certified copy has been filed.

Information Disclosure Statement
The information disclosure statement (IDS) submitted on December 11, 2017
was filed and the submission is in compliance with the provisions of 37 CFR 1.97.

Accordingly, the information disclosure statement is being considered by the examiner.

Drawings

The drawings submitted on December 11, 2017 are accepted.
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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that
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(a)(2) the claimed invention was described in a patent issued under section 151, orin an
application for patent published or deemed published under section 122(b), in which the
patent or application, as the case may be, names another inventor and was effectively filed
before the effective filing date of the claimed invention.

Claim 1 rejected under 35 U.S.C. 102(a)(2) as being anticipated by Lee et al. (US
Patent Application Publication No. 2014/0167009).

In claim 1, Lee discloses (see Fig. 8) "a display apparatus comprising: a thin-film
transistor (DT) comprising a source electrode (232), a drain electrode (234), and a gate
electrode (226); a data line (236) in a layer different from the source electrode (232), the
drain electrode (234), and the gate electrode (226), wherein the data line (236) is
configured to transmit a data signal; and a shield layer (239) between the data line (236)

and a component of the thin-film transistor (DT).” Para. 0096-97.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to STEPHEN C. SMITH whose telephone number is 313-
446-4914. The examiner can normally be reached on Monday - Friday 7:30-4:00 PM
EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Steven Loke can be reached on 571-272-1657. 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.
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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.
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electrode and drain electrrode and gate PGPUB; 09:39
electrode and data line and shield layer USPAT
24 156 (thin$film transistor or TFT) and source us- ADJ OFF 2018/05/03
electrode and drain electrode and gate PGPUB; 09:39
electrode and data line and shield layer.cim. §USPAT
25 {205 (thin$film transistor or TFT) and source us- ADJ OFF 2018/05/03
electrode and drain electrode and gate PGPUB; 09:59
electrode and data line and shield layer USPAT
26 {93 [22 and 125 us- ADJ OFF 2018/05/03
PGPUB; 10:00
USPAT
L27 {112 125 not 126 us ADJ OFF 2018/05/03
PGPUB; 10:47
USPAT
St {10 Kim Yangwan.inv. us- ADJ ON 2016/06/29
PGPUB; 14:19
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! USPAT § 5 3 3
S b5 Kwak Wonkyu.inv. us ADJ ON 2016/06/29
PGPUB; 14:34
USPAT
S3 i Noh Jaedu.inv. us ADJ ON 2016/06/29
PGPUB; 14:37
USPAT
$4 i27 Lee Jaeyong.inv. us- ADJ ON 2016/06/29
PGPUB; 14:37
USPAT
S5 113026 {{Samsung Display us- ADJ ON 2016/06/29
PGPUB; 15:25
USPAT
S6 1568 §(TFT or thin-film transistor or thin film us- ADJ ON 2016/06/29
transistor) and (data or data line) and (shield {PGPUB; 15:27
or shield layer).clm. USPAT
S7 {42 S6 and S5 us ADJ ON 2016/06/29
PGPUB; 15:27
USPAT
S8 11 ("20110102693" | "20120074423" | us ADJ ON 2016/06/29
"20090009441" | "20140062990" | PGPUB; 15:58
"20120229438" | "20140098078" | USPAT
"20140167009" | "20130235020" |
"20050068310" | "20100110050" |
"20140070184").PN.
89 112916 {H01L27/3272,124,3262,3265,3276.cpc. us ADJ ON 2016/06/29
PGPUB; 16:27
USPAT
S10 41568 H(TFT or thin-film transistor or thin film us- ADJ ON 2016/06/29
transistor) and (data or data line) and (shield {PGPUB; 16:31
or shield layer or shield electrode).clm. USPAT
S11 4147 4S9 and S10 us- ADJ ON 2016/06/29
PGPUB; 16:31
USPAT
S12 i1 "20160043159" us- ADJ ON 2016/06/30
PGPUB; 07:05
USPAT
S13 {1607 H(TFT or thin-film transistor or thin film us- ADJ ON 2016/06/30
transistor) and (data or data line) and (shield {PGPUB; 08:24
or shield layer or shield electrode) and (two  {USPAT
gate or second gate)
S14 112971 §H011L27/3272,124,3262,3265,3276.cpc. us ADJ ON 2016/06/30
PGPUB; 08:25
¢ Raniainaaaas USPAT ittt s asaasas
S15 274 {S14 and S13 Us  {ADJ ON 2016/06/30
PGPUB; 08:25
USPAT
S16 41607  §(TFT or thin-film transistor or thin film us- ADJ ON 2016/06/30
transistor) and (data or data line) and (shield {PGPUB; 14:13
or shield layer or shield electrode) and (two  {USPAT
gate or second gate)
S$17 {12971 §H011L27/3272,124,3262,3265,3276.cpc. us ADJ ON 2016/06/30
PGPUB; 14:13
USPAT
S18 {274  4iS17 and S16 us- ADJ ON 2016/06/30
PGPUB; 14:13
USPAT
! i
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S$19 #1212 H(TFT or thin-film transistor or thin film us- ADJ ON 2016/07/12
transistor) and (data or data line) and (shield {PGPUB; 16:04
or shield layer or shield electrode) and (two  §USPAT
gate or second gate) and capacitor
S20 {13036 {{H01L27/3272,124,3262,3265,3276.cpc. us ADJ ON 2016/07/12
PGPUB; 16:05
USPAT
S21 {225  {iS20 and S19 us- ADJ ON 2016/07/12
PGPUB; 16:05
USPAT
S22 113036 {{H01127/3272,124,3262,3265,3276.cpc. us- ADJ ON 2016/07/13
PGPUB; 08:49
USPAT
S23 {56 (TFT or thin-film transistor or thin film us- ADJ ON 2016/07/14
transistor) and (data) and (shield electrode) {PGPUB; 11:17
and (two gate or second gate) and capacitor {USPAT
S24 220 (TFT or thin-film transistor or thin film us- ADJ ON 2016/07/14
transistor) and (data or data line) and (shield {PGPUB; 15:46
or shield layer or shield electrode) and (two  {§USPAT
gate or second gate) and capacitor and
(driving (TFT or thin-film transistor or thin
film transistor))
S25 {13064 {{H011L27/3272,124,3262,3265,3276.cpc. us ADJ ON 2016/07/14
PGPUB; 15:46
USPAT
526 {66 825 and S24 us ADJ ON 2016/07/14
PGPUB; 15:46
USPAT
827 {154  {iS24 not S26 us- ADJ ON 2016/07/14
PGPUB; 16:13
USPAT
S28 i1 "20070228389" us- ADJ ON 2016/07/18
PGPUB; 11:13
USPAT
S29 1283 H(TFT or thin-film transistor or thin film us- ADJ ON 2016/11/18
transistor) and (data or data line) and (shield {PGPUB; 13:05
or shield layer or shield electrode) and (two  §USPAT
gate or second gate) and capacitor
S30 {14366 {{H01L27/3272,124,3262,3265,3276.cpc. us ADJ ON 2016/11/18
PGPUB; 13:06
USPAT
S31 §259 829 and S30 us- ADJ ON 2016/11/18
PGPUB; 13:06
USPAT
S32 {14702 §H01127/3272,124,3262,3265,3276.cpc. us- ADJ ON 2016/12/20
PGPUB; 09:34
USPAT
833 11296 H(TFT or thin-film transistor or thin film us- ADJ ON 2016/12/20
transistor) and (data or data line) and (shield {PGPUB; 09:35
or shield layer or shield electrode) and (two  §USPAT
gate or second gate) and capacitor
S34 1133345 {(H01127/3272,124,3262,3265,3276 or us ADJ ON 2016/12/20
HO01L23/5222,5223,5225 or PGPUB; 09:59
HO0112225/085370r HO1L2924/3025).cpc. USPAT
S35 {314 {iS33 and S34 us- ADJ ON 2016/12/20
PGPUB; 09:59
USPAT
1S36 {33449 {(H01L27/3272,124,3262,3265,3276 or JUS HADJ HON 2016/12/29;
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HO1123/5222,5223,5225 or PGPUB; 08:25
HO0112225/065370r HO1L2924/3025).cpc. USPAT

S37 {1515 {S36 and ((electrical or electromagnetic or us- ADJ ON 2016/12/29
electro-magenetic or electric) adj2 (shield or {PGPUB; 08:28
protect$3)) USPAT

S38 {102 837 and (TFT or thin film transistor) us- ADJ ON 2016/12/29

PGPUB; 08:29
USPAT

S39 1135203 {i((electrical or electromagnetic or electro- us- ADJ ON 2016/12/29
magenetic or electric) adj2 (shield or PGPUB; 14:37
protect$3)) USPAT

$40 41219 §S39 and (TFT or thin film transistor) us- ADJ ON 2016/12/29

PGPUB; 14:38
USPAT
S41 #1219 §S39 and (TFT or thin-film transistor or thin us- ADJ ON 2016/12/29
film transistor) PGPUB; 14:39
USPAT
$42 {886 $41 and (data or data line) us- ADJ ON 2016/12/29
PGPUB; 14:40
USPAT
$43 1613 A2 and capacitor us- ADJ ON 2016/12/29
PGPUB; 14:40
USPAT
$44 30 $41 and (data or data line) near3 insulat$3  {jUS- ADJ ON 2016/12/29
PGPUB; 14:41
USPAT
45 138 thin-film transistor and data line and source {US- ADJ ON 2016/12/29
electrode and gate electrode and drain PGPUB; 15:08
electrode and shield layer USPAT
$46 {205 thin-film transistor and data line and source {US- ADJ ON 2016/12/29
electrode and gate electrode and drain PGPUB; 15:19
electrode and shield$3 layer USPAT
S47 {1167 A6 not A5 us ADJ ON 2016/12/29
PGPUB; 15:29
USPAT

S48 2 "20070029644" us- ADJ ON 2017/03/21
PGPUB; 13:25
USPAT

$49 4 ("5811846").PN. OR ("7358532").URPN. us ADJ ON 2017/03/21
PGPUB; 13:25
USPAT;
USOCR

S50 i1 thin-film transistor and data line and source {US- ADJ ON 2017/03/21
electrode and gate electrode and drain PGPUB; 13:29
electrode and (electromagnetic adj shield$3 {USPAT
layer)

S51 i1 thin-film transistor and data line and source {US- ADJ ON 2017/03/21
and gate electrode and drain and PGPUB; 14:04
(electromagnetic adj shield$3 layer) USPAT

Sh2 {2 thin-film transistor and data line and USS ADJ ON 2017/03/21
(electromagnetic adj shield$3 layer) PGPUB; 14:04

USPAT

S53 #1679 H(TFT or thin-film transistor or thin film us- ADJ ON 2017/03/24
transistor) and (data or data line) and (shield {PGPUB; 10:21
or shield layer or shield electrode).clm. USPAT

S54 14419 4H01L27/3272,124,3262,3265,3276,3248 or  {US- ADJ ON 2017/03/24
G02F2001/136218,13629 or PGPUB; 10:35
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G02F1/136213.cpc. USPAT § 5 3 3
855 4102 1S53 and S54 us ADJ ON 2017/03/24
PGPUB; 10:35
USPAT
S56 113746 {Electr$3 with shield$3 and TFT us ADJ ON 2017/07/07
PGPUB; 14:01
USPAT
S57 18946 iiElectr$3 with shield$3 and TFT and (data or {US- ADJ ON 2017/07/07
data line) PGPUB; 14:03
USPAT
S58 116665 {{H01L27/3272,124,3262,3265,3276.cpcC. us- ADJ ON 2017/07/07
PGPUB; 14:03
USPAT
S59 {16665 {{H01L27/3272,124,3262,3265,3276.cpc. us ADJ ON 2017/07/07
PGPUB; 14:04
USPAT
S60 {8946 iElectr$3 with shield$3 and TFT and (data or {US- ADJ ON 2017/07/07
data line) PGPUB; 14:05
USPAT
S61 {1350 iS59 and S60 us ADJ ON 2017/07/07
PGPUB; 14:18
USPAT
S62 {4442 iElectr$3 near3 shield$3 and TFT and (data or {US- ADJ ON 2017/07/07
data line) PGPUB; 14:18
USPAT
S63 1641 S59 and S62 us ADJ ON 2017/07/07
PGPUB; 14:19
USPAT
S64 1122540 {(HO1L27/3272,124,3262,3265,3276,3248 or  {US- ADJ ON 2017/07/19
G02F2001/136218,13629 or PGPUB; 13:01
GO02F1/136213).cpc. USPAT
S65 18966 iiElectr$3 with shield$3 and TFT and (data or {US- ADJ ON 2017/07/19
data line) PGPUB; 13:01
USPAT
S66 12375 {64 and S65 us- ADJ ON 2017/07/19
PGPUB; 13:02
USPAT
S67 {85311 {iElectr$3 with (electrode or shield$3) and TFT {US- ADJ ON 2017/07/19
and (data or data line) PGPUB; 13:03
USPAT
S68 {15 Electr$3 with (shield) and TFT and (dataor {US- ADJ ON 2017/07/19
data line) same (directly adj overlap$4) PGPUB; 13:05
USPAT
S69 {21 Electr$3 with (shield) and TFT and (data or {US- ADJ ON 2017/07/19
data line) and (directly adj overlap$4) PGPUB; 13:06
USPAT
S70 §0 Samsung Display "Co.", Itd.as,aanm. us- ADJ ON 2017/07/19
PGPUB; 15:09
USPAT
S71 30 Samsung Display, Itd.as,aanm. us- ADJ ON 2017/07/19
PGPUB; 15:10
USPAT
S72 {17788 {§Samsung Display CO ltd.as,aanm. us- ADJ ON 2017/07/19
PGPUB; 15:10
USPAT
S81 22584 {(HO1L27/3272,124,3262,3265,3276,3248 or  {{US- ADJ ON 2017/07/20
G02F2001/136218,13629 or PGPUB; 09:19
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G02F1/136213) .cpc. USPAT § 5 3 3
$82 122358 {S81 and (display or LCD) us ADJ ON 2017/07/20
PGPUB; 09:27
USPAT
S83 1117849 iS82 and (TFT or thin$film transistor) us- ADJ ON 2017/07/20
PGPUB; 09:28
USPAT
S84 112918 {{S83 and (data or data line) us- ADJ ON 2017/07/20
PGPUB; 09:29
USPAT
S85 1146 S83 and (electric$7 adj shield) us- ADJ ON 2017/07/20
PGPUB; 09:34
USPAT
S86 131 S84 and (electric$7 adj shield) us- ADJ ON 2017/07/20
PGPUB; 09:35
USPAT
887 415 S85 not S86 us ADJ ON 2017/07/20
PGPUB; 11:28
USPAT
S88 2 "20140138651" us ADJ ON 2017/07/20
PGPUB; 12:09
USPAT
S89 42 "20130248933" us- ADJ ON 2017/07/20
PGPUB; 12:11
USPAT
EAST Search History (I nterference)
Ref {{Hits Search Query DBs Default :{Plurals {iTime
# Operator Stamp
S73 14 (Electr$3 with shield$3) and (directly adj us- ADJ ON 2017/07/19
overlap) and (TFT or thin$film) and (data or {PGPUB; 12:59
data line).cim. USPAT
S74 122540 4(H01127/3272,124,3262,3265,3276,3248 or  {US- ADJ ON 2017/07/19
G02F2001/136218,13629 or PGPUB; 13:00
GO2F1/136213).cpc. USPAT
S75 {17788 iSamsung Display CO Itd.as,aanm. us- ADJ ON 2017/07/19
PGPUB; 15:10
USPAT
S76 {0 S73 and S75 us ADJ ON 2017/07/19
PGPUB; 15:11
USPAT
S77 {1217 (Hectr$3 with shield$3) and (TFT or us ADJ ON 2017/07/19
thin$film) and connect$4 same layer same PGPUB; 15:24
(data or data line).clm. USPAT
S78 1192 (Electr$3 with shield$3) same second us- ADJ ON 2017/07/19
insulat$3 and (TFT or thin$film) and PGPUB; 15:25
connect$4 same layer same (data or data USPAT
line).clm.
S79 {56 S74 and S78 us ADJ ON 2017/07/19
PGPUB; 15:26
USPAT
S80 iib (Electr$3 with shield$3) same second us ADJ ON 2017/07/19
insulat$3 and (TFT or thin$film) and capacitor {PGPUB; 16:02
and (data or data line) near3 layer near3 USPAT
source.clm.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PC. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/838,138 12/11/2017 Yangwan Kim 148454/411598-03044
CONFIRMATION NO. 4358
23363 PUBLICATION NOTICE
Lewis Roca Rothgerber Christie LLP
PO BOX 29001 R I AR
000000098745607

Glendale, CA 91209-9001

Title:DISPLAY APPARATUS

Publication No.US-2018-0102401-A1
Publication Date:04/12/2018

NOTICE OF PUBLICATION OF APPLICATION

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

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

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

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

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
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PRIORITY DOCUMENT EXCHANGE

FAILURE STATUS REPORT

An attempt by the Office to electronically retrieve, under the Priority Document Exchange programs (PDX and DAS),
10-2014-0100700 to which priority is claimed has FAILED on 03/13/2018.

For further questions or assistance, please contact our EBC Customer Support Center at

1-866-217-9197 (toll-free)
571-272-4100 (local)
M-F 6AM - Midnight (Eastern Time)

pdx @uspto.gov (email)

Priority Document Exchange Website: http://www.uspto.gov/patents/process/file/pdx/pdx_index.jsp
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 15/838,138
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e (o) N/A N/A N/A N/A 280
SEARCH FEE
e i) N/A N/A N/A N/A 600
EXAMINATION FEE
O FEE N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 1 minus 20 = OR |x 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(®) FEE($)
E AMENDMENT PAID FOR
L Total ’ i - =
s (37 CFg 1a,16(i)) Minus = OR |x =
=] Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |x =
E: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus b = =
= (37 CFg ?.16(i)) OR |«x -
% Independent * Minus | *** = - OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PC. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FII. FEE REC'D ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/838,138 12/11/2017 2811 1600 148454/411598-03044 1 1
CONFIRMATION NO. 4358
23363 FILING RECEIPT

POBOX 20001 T T AR AL A

Glendale, CA 91209-9001
Date Mailed: 01/04/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Yangwan Kim, Yongin-si, KOREA, REPUBLIC OF;

Wonkyu Kwak, Yongin-si, KOREA, REPUBLIC OF;

Jaedu Noh, Yongin-si, KOREA, REPUBLIC OF;

Jaeyong Lee, Yongin-si, KOREA, REPUBLIC OF,;
Applicant(s)

Samsung Display Co., Ltd., Yongin-si, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 23363

Domestic Priority data as claimed by applicant
This application is a CON of 14/660,813 03/17/2015 PAT 9842892

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2014-0100700 08/05/2014

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 01/02/2018

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/838,138

Projected Publication Date: 04/12/2018
Non-Publication Request: No

Early Publication Request: No
Title

DISPLAY APPARATUS
Preliminary Class
257
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www .stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Attorney Docket Number 148454
Applicati i
INFORMATION DISCLOSURE pplication Number To Be Determined
Filing Date December 11, 2017
STATEMENT BY APPLICANT
Inventor(s) Yangwan Kim, et al.
(use as many sheets as necessary) Group Art Unit To Be Determined
Examiner Name To Be Determined
U.S. PATENT DOCUMENTS
EXAMINER Cite DOCUMENT NUMBER PUBLICATION DATE OR ISSUE DATE
INITIALS No.' Number - Kind Code? (If Known) MM-DD-YYYY NAME OF PATENTEE
7,046,282 B1 05-16-2006 Zhang et al.
8,471,973 B2 06-25-2013 Lin et al.
2003/0202267 A1 10-30-2003 Yamasaki et al.
2004/0252088 A1 12-16-2004 Kawachi et al.
2005/0068310 A1 03-31-2005 Ishii
2007/0029644 A1 02-08-2007 Nakagawa
2007/0228389 A1 10-04-2007 Hsu et al.
2009/0009441 A1 01-08-2009 Yamamoto et al.
2010/0110050 A1 05-06-2010 Park et al.
2011/0102693 A1 05-05-2011 Oomura
2012/0074423 A1 03-29-2012 Kanegae
2012/0229438 A1 09-13-2012 Fujita
2013/0235020 A1 09-12-2013 Kim et al.
2014/0062990 A1 03-06-2014 Zhang
2014/0070184 A1 03-13-2014 Shin
2014/0098078 A1 04-10-2014 Jeon et al.
2014/0167009 A1 06-19-2014 Lee et al.
2015/0177578 A1 06-25-2015 Uramoto
2015/0364500 A1 12-17-2015 Cheng et al.
FOREIGN PATENT DOCUMENTS
Foreign Patent Document T°
EXAMINER Cite Country Code® - Number* - Kind Code® Publication Date Name of Patentee or (v )
INITIALS No.* (If Known) MM-DD-YYYY Applicant of Cited Document
EP 1365 277 A2 11-26-2003 Murade
EXAMINER DATE
SIGNATURE CONSIDERED
EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. 'Applicant's unique citation designation number (optional). *See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. *Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
*Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. SApplicant is to place a check
mark here if English Language Translation is attached.
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To Be Determined

Examiner Name

To Be Determined

FOREIGN PATENT DOCUMENTS

Foreign Patent Document TO
EXAMINER Cite Country Code® - Number* - Kind Code® Publication Date Name of Patentee or (v)
INITIALS No.' (If Known) MM-DD-YYYY Applicant of Cited Document
EP 2 693 481 A2 02-05-2014 Kim et al.
KR 10-2005-0021887 03-07-2005 Ishii Corresponds to
U.S. Pub. No.
2005/0068310 A1
listed above
KR 10-2010-0049901 05-13-2010 Park et al. Corresponds to
U.S. Pub. No.
2010/0110050 At
listed above
KR 10-2012-0048531 05-15-2012 Kanegae Corresponds to
U.S. Pub. No.
2012/0074423 A1
listed above
KR 10-2012-0103463 09-19-2012 Fujita Corresponds to
U.S. Pub. No.
2012/0229438 A1
listed above
KR 10-2014-0035156 03-21-2014 Shin Corresponds to
U.S. Pub. No.
2014/0070184 A1
listed above
OTHER DOCUMENTS
EXAMINER Cite Include name of the author (in CAPITAL LETTERS), title of the article, title of the item (book, magazine, journal, serial,
INITIALS No." symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.
EPOQO Search Report dated December 11, 2015, for corresponding European Patent
application 16176212.7, (9 pages)
KIPO Office action dated October 1, 2015, for Korean priority Patent application 10-2014-
0100700, (4 pages)
KIPO Notice of Allowance dated April 11, 2016, for Korean priority Patent application 10-
2014-0100700, (6 pages)

SMV 103016275.1-%-12/11/2017 11:03 AM

EXAMINER
SIGNATURE

DATE

CONSIDERED

mark.here if English Language Translation is attached.

EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 608; Draw line through citation if not in conformance and
not considered. Include copy of this form with next communication to applicant. 1Applicant‘s unique citation designation number (optional). “See Kinds
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4, *Enter Office that issued the document, by the two-letter code (WIPO standard
ST.3). “For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
*Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. *Applicant is to place a check
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention: DISPLAY APPARATUS
First Named Inventor/Applicant Name: Yangwan Kim

Filer: Peter C. Hsueh/Si Vuong
Attorney Docket Number: 148454/411598-03044

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount SUB-ST;:;)I in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 280 280
UTILITY SEARCH FEE 1111 1 600 600
UTILITY EXAMINATION FEE 1311 1 720 720
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
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Description Fee Code | Quantity Amount Sul:,-s'l'g(tsa)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1600
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Electronic Acknowledgement Receipt

EFS ID: 31193291
Application Number: 15838138
International Application Number:
Confirmation Number: 4358
Title of Invention: DISPLAY APPARATUS

First Named Inventor/Applicant Name:

Yangwan Kim

Customer Number:

23363

Filer:

Peter C. Hsueh/Si Vuong

Filer Authorized By:

Peter C. Hsueh

Attorney Docket Number:

148454/411598-03044

Receipt Date: 11-DEC-2017
Filing Date:
Time Stamp: 19:14:44

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1600

RAM confirmation Number

121217INTEFSW19153000

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
357045
1 Transmittal of New Application 148454%CONAppI|cat|onTrans no 3
mittal.pdf
€911bdfb0f144c1655273d18d960fealc3ed]
664b
Warnings:
Information:
223385
2 Power of Attorney 148454 _POA.pdf no 2
804f1d59bec0c27f109801dd918c03f4fa6d
3bab
Warnings:
Information:
146412
3 Oath or Declaration filed 148454 _ParentDec_030315.pdf no 3
edfof8b3a7ef785a68e3e102d09b1b8ef846
Warnings:
Information:
1828889
4 Application Data Sheet 148454_ADS.pdf no 9
799bb19e4d 1daeas4db44cce7763%cd97
6ecfo4
Warnings:
Information:
183619
5 148454_CONApplicationAsFile yes 31
d.pdf
67209f7efd80cbfa5985dcfb0e670b857a87af|
02c
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 29
Claims 30 30
Abstract 31 31
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Warnings:

Information:

328054
Drawings-only black and white line 148454_CONDrawingsAsFiled.
6 d R df no 12
raWIngS p 612745e2edc3ebbb0eed590966f4c4100a4|
Warnings:
Information:
314705
7 148454_IDS_121117.pdf yes 3
70c2e95410317e2b51df9d4ee3321995e0¢|
03eab
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Information Disclosure Statement (IDS) Form (SBO8) 2 3
Warnings:
Information:
35127
8 Fee Worksheet (SB06) fee-info.pdf no 2
aafd8938b687657907ceabed52dfb5281dd|
52748
Warnings:
Information:
Total Files Size (in bytes): 3417236

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 applicationas 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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UTILITY PATENT APPLICATION TRANSMITTAL
(Only for new nonprovisional applications under 37 CFR 1.53(b})

I hereby certify that this correspondence is being EFS-Web transmitted to the United States Patent
and Trademark Office on December 11, 2017 -at or before 11:59 p.m. Eastern Standard Time under

the Rules of 37 CFR § 1.10.

Si Vuong (94
Docket No. . 148454
Inventor(s) : Yangwan Kim, et al.
Title . DISPLAY APPARATUS
ADDRESS TO: Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450 December 11, 2017

1. X FEE TRANSMITTAL FORM

2. IF A CONTINUING APPLICATION
X This application is a continuation of patent application No. 14/660,813.

Prior application information: Examiner Stephen C. Smith; Group Art Unit: 2896.

This application claims the benefit of Provisional Application No. pursuant to 35

U.S.C. §119(e) and 37 CFR §1.78(a)(4).
3. APPLICATION COMPRISED OF

Specification
31 Specification, claims and Abstract (total pages)

Drawings
12 Sheets of formal drawing(s) (FIGS. 1 to 12)

Inventor's Declaration(s)
Executed Declaration (new or copy from a prior application (37 CFR 1.63(d)) (for
continuation and divisional)
X Executed Declaration/Assignment (new or copy from a prior application (37 CFR
1.63(d)) (for continuation and divisional)

Power of Attorney by Applicant(s)
X Executed (new or copy from a prior application (37 CFR 1.63(d)) (for continuation and
divisional) with transmittal

Application Data Sheet
X Newly executed ADS
Unexecuted ADS

4. Microfiche Computer Program (Appendix)
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UTILITY PATENT APPLICATION TRANSMITTAL
(Only for new nonprovisional applications under 37 CFR 1.53(b))

Docket No.: 148454

5. Nucleotide and/or Amino Acid Sequence Submission (if applicable, all necessary)
Computer Readable Copy
Paper Copy (identical to computer copy)
Statement verifying identity of above copies

6. APPLICANT(S) STATUS UNDER 37 CFR § 1.27 or 1.29

Appli<1:_aYnt(s) and any others associated with it/them under § 1.27(a) are a SMALL
ENTI

Applicant(s) and any others associated with itthem under § 1.29(a) are a MICRO
ENTITY '

Certification of Micro Entity Status (Gross Income Basis)

7. ALSO ENCLOSED ARE
Request and Certificate under 35 U.S.C. §122(b)(2)(B)(i) (Request for Non-
Publication)
Preliminary Amendment
Includes “Cross-Reference to Related Applications”
A Petition for Extension of Time for the parent application and the required fee are being
filed concurrently herewith.
This app[l_ication is owned by pursuant to an Assignment recorded at Reel
, Frame
X information Disclosure Statement (IDS)
Copies of IDS Citations
Certified copy of Priority Document(s) (paper filing only, if foreign priority is claimed)
English Translation Document (if applicable)
Return Receipt Postcard (MPEP 503) (shouid be specifically itemized).
Other:

8. DIRECT ALL CORRESPONDENCE TO: CUSTOMER NUMBER 23363

Respectfully submitted,
. LEWIS ROCA ROTHGERBER CHRISTIE LLP
By fz"“‘%
Peter C. Hsueh
Reg. No. 45574
626/795-9900

LEWIS ROCA ROTHGERBER CHRISTIE LLP, P.O. BOX 29001, GLENDALE, CA 91209-9001
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FEE TRANSMITTAL

UTILITY PATENT APPLICATION

DATE: December 11, 2017

Docket No. 148454 Duplicate __
Inventor(s) Yangwan Kim, et al.
Title DISPLAY APPARATUS
FEE CALCULATION
) Total\Canims 0x $80 ‘00‘ A $20.00
Independent Claims 1-3 0 x $420.00 $210.00 $105.00 $0.00

$780 00 -

Multiple-Dependent Clai $390.00 $1 95.00 $0.00

Micro Enf ty .
___Rate

: - 1. Fee
$280.00 $70.00 $280.00

Basic Filing Fee

$70 00
Search Fee $600.00 $300.00 $150.00 $600.00
Examination Fee $720.00 $360.00 $180 00 $720.00
‘EFS - -
Papey Size T E .
_Eqg usvalent ___ Sheet _Sheets number, Rate Fee
= 33100 = 0/50 __ o x $4oo 00 szoo 00 $1oo oo $0.00

: Léte Subm»sston')of Oath/Declératlon kFee Ag$>140 00 '
Non-Electronic Filing Fee $400.00 $200,00 $200.00 $0.00
TOTAL AMOUNT OF FEES $1.600.00
List Independent Claims: 1
METHOD OF PAYMENT
X Submitted herewith is the fee of $1,600.00.
X The Commissioner is hereby authorized to charge any fees under 37 CFR 1.16 and 1.17

which may be required during the entire pendency of the application to Deposit Account
No. 03-1728. Please show our docket number with any charge or credit to our Deposit
Account.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

By‘/L é/

Peter C. Hsueh

Reg. No. 45,574

626/795-9900
PCH/smv
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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

| hereby certify that this correspondence is being EFS-Web transmitted to the United States Patent
and Trademark Office on December 11, 2017 at or before 11:59 p.m. Eastern Standard Time under

the Rules of 37 CFR § 1.10.

Si Vuong 0
Inventor : Yangwan Kim, et al.
Application No. ; To Be Determined
Filed - December 11, 2017
Title . DISPLAY APPARATUS
Grp./Div. . To Be Determined
Examiner . To Be Determined
Docket No. . 148454

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE REGISTERED PRACTITIONERS
: IN ACCORDANCE WITH 37 CFR 1.5

Commissioner for Patents Post Office Box 29001
P.O. Box 1450 Glendale, CA 91209-9001
Alexandria, VA 22313-1450 December 11, 2017

Commissioner:
Attached herewith is a General Power of Attorney for the above-identified patent application.

Respectfully submitted,
LEWIS ROCA ROTHGERBER CHRISTIE LLP

oy T

Peter C. Hsueh
Reg. No. 45,574
626/795-9900

PCH/smv
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Doc Code: PA..

S ; PTOMIAB2E (07-13)
Document Description: Power of Attorney Approved for use hrough 11/30/2014. OMB 0851-0051

1.5, Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, n0 persons are required 1 rgspond to @ collection of information unfess 1 displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in gither the aftached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attomey(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above: |~

oR 23363

D | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTQ/AIA/82A) or identified above. (Note. Complete form PTO/AIA/B2C )}

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

D The address associated with Customer Number: | R —g
OR

Firm or
Individual Name

Address

City [ State I Zip

Country

Telephone l Email ]

{ am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

SAMSUNG DISPLAY CO., LTD.

D Inventor or Joint Inventor (titte not required below)

D Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity)

[:] Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1,46(b)(2) was granted in the
application or is concurrently being filed with this document) {provide signer’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant {e.g., where the applicant is a juristic entity).

Signature kTt { Date (Optional) |
Name Dong-ﬁ% Lee
Title Group Leader, IP Prosecution Group

NOTE: Signature - This form must be signed by the applicant in accerdance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

DTotal of forms are submitted.

This collection of information is required by 37 CFR 1.131. 1.32, and 1.33. The information 15 required 1o obiain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated io take 3 minutes to complete.
including gathering. prepanng, and submitling the completed application form to the USPTO, Time will vary depending upon the individual case. Any comments on the amount
of fime you require 1o complete this form and/or suggestions for reducing this burden, shouid be sent to the Chief Information Qfficer. U.S. Patent and Trademark Office. U.S.
Depariment of Commerce, P.O. Box 1450. Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TQ: Commissiorer
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form. call 1-800-PT0Q-9199 and select option 2.
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INVENTOR‘S DECLARATION Al " PATENT

, . S FOR PATENT APPLICATION S
Tidé'-ofzfmvemidﬁ DISPLAY. APPARATUS =
Docket No. o 7S9S5/S1437" -~ .
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INVENTOR'S DECLARATION AND ASSIGNMENT
FOR PATENT APPLICATION

Docket No.: 75955/51437

which application executed on even date

herewith or was (CHRISTIE, PARKER & HALE, LLP, P.O. Box
. . 29001, Glendale, CA 91209-9001) is hereby
(a) executed on (3a): ’ authorized to insert in (b) the specified data,
(b) filed on (5b): ,  |when known.

Application No.: ;

including any and all United States Patents which may be granted on said application, and any
and all extensions, divisions, reissues, substitutes, renewals or continuations of said application
and patents, and the right to all benefits under all international conventions for the protection of

industrial property and applications for said improverhents.

It is hereby authorized and requested that the Commissioner of Patents issue any and all of said
Letters Patent, when granted, to said ASSIGNEE, its assigns or its successors in interest or its

designee.

Upon said consideration, it is further agreed that, when requested, without charge to but at the
¢xpense of said ASSIGNEE, the undersigned will execute all divisional, continuing, substitute,
renewal, and reissue patent applications; execute all rightful other papers; and generally do
everything possible which said ASSIGNEE shall consider desirable for aiding in securing and

maintaining patent protection as provided herein.

Yangwan Kim 20K, 2.3
Legal Name of Inventor Date

YUVQ WA Iz
Signature
Wonkyu Kwak 200, 3.3

. Legal Name of Inventor . S Date

(/J(,\N )(»7@ [(,cga[c/

Signature /
20f3
Page 335 BOE v. Samsung IPR2025-01480

Ex-1002



INVENTOR'S DECLARATION AND ASSIGNMENT
FOR PATENT APPLICATION

Docket No.: 75955/51437

Jaedu Noh 205. 3.7
Legal Name of Inventor Date

Teedu No

Signature

>0lG. 3.3

Jacyong I ee _
Legal Name of Inventor Date

oo xong Lee
Signature

WITNESSES:

3of3
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 148454/411598-03044

Application Number

Title of Invention DISPLAY APPARATUS

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the

bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System {EFS) or the

document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to

37 CFR 5.2 (Paper filers conly. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove

Inventor |1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| El Y angwan | Kim ‘ El

Residence Information (Select One) US Residency e Non US Residency Active US Military Service

City |lfongin-si || Country of Residence | kR |
Mailing Address of Inventor:

Address 1 b/o Samsung Display Co., Lid.

Address 2 1, Samsung-ro, Giheung-gu

City ‘ Yongin-si, Gyeonggi-do State/Province | ‘

Postal Code | 17113 Countryi | kR

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| El lNonkyu | Kwak ‘ El

Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service
City |longin-si J|Country of Residence | KR |
Mailing Address of Inventor:

Address 1 /o Samsung Display Co., Lid.

Address 2 1, Samsung-ro, Giheung-gu

City Yongin-si, Gyeonggi-do State/Province | ‘

Postal Code | 17113 Countryi | |KR

Inventor 3

Remove

Legal Name

EFS Web 2.2.12
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Approved for use through

PTO/AIA/4 (11-15)
04/30/2017. OMB 0651-0032

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

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

148454/411598-03044

Application Number

Title of Invention

DISPLAY APPARATUS

Prefix

Given Name

Middle Name

Family Name

Suffix

| L]

Uaedu

Noh

| L]

Residence Information (Select One)

US Residency

(® Non US Residency

Active US Military Service

City

[rongin-si

|| Country of Residence | KR

Mailing Address of Inventor:

Address 1 b/o Samsung Display Co., Lid.

Address 2 1, Samsung-ro, Giheung-gu

City Yongin-si, Gyeonggi-do State/Province | ‘

Postal Code | 17113 Countryi | kr

Inventor @4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| El aeycng

| ce

[

Residence Information (Select One)

US Residency

(® Non US Residency

Active US Military Service

City

[rongin-si

|| Country of Residence i KR

Mailing Address of Inventor:

Address 1 /o Samsung Display Co., Lid.

Address 2 1, Samsung-ro, Giheung-gu

City ‘ Yongin-si, Gyeonggi-do State/Province | ‘
Postal Code | [17113 Countryi | kR

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Add

Correspondence Information:

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

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

Customer Number

3363

Email Address

pto@Irrc.com

[ Add Email

| |Remove Email

EFS Web 2.2.12
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. 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 | 148454/411598-03044

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention DISPLAY APPARATUS

Application Information:

Title of the Invention DISPLAY APPARATUS

Attorney Docket Number| [148454/411598-03044 Small Entity Status Claimed [ ]

Application Type Nonprovisional -
Subject Matter Utility -
Total Number of Drawing Sheets (if any) 12 Suggested Figure for Publication (if any)

Filing By Reference:

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

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

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 7
filed application

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

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

35 U.5.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

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

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

Please Select One: e Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
Customer Number 3363

EFS Web 2.2.12
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. 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.

L. Attorney Docket Number | 148454/411598-03044
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention DISPLAY APPARATUS

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.C. 119(e), 120, 121, 365(c), or 386(c) or indicate

National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
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DISPLAY APPARATUS

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is a continuation of U.S. Patent Application No. 14/660,813,
filed March 17, 2015, which claims priority to and the benefit of Korean Patent
Application No. 10-2014-0100700, filed August 5, 2014, the entire content of both of

which is incorporated herein by reference.

BACKGROUND
1. Field

[0002] Embodiments of the present invention relate to a display apparatus.

2. Description of the Related Art

[0003] In an organic light-emitting display apparatus, thin-film transistors (TFTs)
may be located in each (sub) pixel to control the luminance of each (sub) pixel. Such
TFTs control the luminance of the sub (pixel) according to a received data signal.
[0004] However, luminance realized in a (sub) pixel of a general display apparatus
may be different from that depending on a received data signal. Accordingly, an image

displayed on the general display apparatus may have deteriorated quality.

SUMMARY

[0005] One or more embodiments of the present invention include a display
apparatus for preventing quality deterioration of a displayed image.

[0006] Additional aspects will be set forth in part in the description which follows
and, in part, will be apparent from the description, or may be learned by practice of the

presented embodiments.
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[0007] According to some embodiments of the present invention, a display
apparatus includes: a thin-film transistor including a source electrode, a drain
electrode, and a gate electrode; a data line in a layer different from the source
electrode, the drain electrode, and the gate electrode, wherein the data line is
configured to transmit a data signal; and a shield layer between the data line and a
component of the thin-film transistor.

[0008] The shield layer may be between at least one of the source electrode and
the data line, the drain electrode and the data line, or the gate electrode and the data
line.

[0009] The display apparatus may further include a storage capacitor including a
first storage capacitor plate and a second storage capacitor plate, the second storage
capacitor plate overlapping the first storage capacitor plate and being above the first
storage capacitor plate, the data line may be in a layer above the second storage
capacitor plate, the second storage capacitor plate may include the shield layer, and
the shield layer may extend between the gate electrode and the data line or extends
below the data line.

[0010] The first storage capacitor plate may be electrically coupled to the gate
electrode.

[0011] The first storage capacitor plate and the gate electrode may be integrally
formed.

[0012] The gate electrode may include a first gate electrode and a second gate
electrode, the shield layer may be between the data line and the component, and the
component may be between the first gate electrode and the second gate electrode of
the thin-film transistor.

[0013] The display apparatus may further include a storage capacitor including a
first storage capacitor plate and a second storage capacitor plate, the second storage

capacitor plate overlapping the first storage capacitor plate and being above the first

-
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storage capacitor plate, the data line may be in a layer above the second storage
capacitor plate, and the second storage capacitor plate may include the shield layer
and extend at least one of between the data line and the component, between the first
gate electrode and the second gate electrode of the thin-film transistor, or below the
data line.

[0014] The display apparatus may further include a driving thin-film transistor
including a driving gate electrode electrically coupled to the first storage capacitor plate
and a driving drain electrode electrically coupled to the source electrode, and the first
storage capacitor plate may be electrically coupled to the drain electrode.

[0015] The display apparatus may further include: a storage capacitor including a
first storage capacitor plate and a second storage capacitor plate, the second capacitor
plate overlapping the first storage capacitor plate and being above the first storage
capacitor plate; and an initialization voltage line configured to transmit an initialization
voltage to a driving gate electrode electrically coupled to the first storage capacitor
plate of a driving thin-film transistor, the initialization voltage line may be in a same
layer as the second storage capacitor plate, the drain electrode may be electrically
coupled to the first storage capacitor plate and the source electrode may be electrically
coupled to the initialization voltage line, the data line may be in a layer above the
second storage capacitor plate, and the shield layer may be integrated with the
initialization voltage line and may extend at least one of between the data line and the
component, above the component between the first gate electrode and the second
gate electrode of the thin-film transistor, or below the data line.

[0016] According to some embodiments of the present invention, a display
apparatus includes: a thin-film transistor including a source electrode, a drain
electrode, and a gate electrode; a data line in a layer different from the source
electrode, the drain electrode, and the gate electrode, wherein the data line is

configured to transmit a data signal; a storage capacitor including: a first storage

-3-
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capacitor plate electrically coupled to the drain electrode; and a second storage
capacitor plate in a layer different from the first storage capacitor plate, wherein the
second storage capacitor plate overlaps the first storage capacitor plate; and an
initialization voltage line configured to transmit an initialization voltage to a driving gate
electrode electrically coupled to the first storage capacitor plate of a driving thin-film
transistor and is electrically coupled to the source electrode, wherein the gate electrode
includes a first gate electrode and a second gate electrode, and one of the first gate
electrode and the second gate electrode is at least partially between the data line and
a component between the first gate electrode and the second gate electrode of the
thin-film transistor.

[0017] The one of the first gate electrode and the second gate electrode may
extend below or above the data line.

[0018] According to some embodiments of the present invention, a display
apparatus includes: a thin-film transistor including a source electrode, a drain
electrode, and a gate electrode; a control signal line in a layer different from the source
electrode, the drain electrode, and the gate electrode, and wherein the control signal
line is configured to transmit a control signal, and a shield layer between the control

signal line and a component of the thin-film transistor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] These and/or other aspects will become apparent and more readily
appreciated from the following description of the embodiments, taken in conjunction
with the accompanying drawings in which:

[0020] FIG. 1 is a circuit diagram of a (sub) pixel of an organic light-emitting display

apparatus, according to an embodiment of the present invention;
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[0021] FIG. 2 is a schematic diagram showing locations of a plurality of thin-film
transistors (TFTs) and a capacitor in the (sub) pixel of FIG. 1, according to an
embodiment of the present invention;

[0022] FIGS. 3 through 6 are schematic diagrams showing components of the
plurality of TFTs and the capacitor of FIG. 2 by each layer;

[0023] FIG. 7 is a cross-sectional view taken along the line VII-VII of FIG. 2;

[0024] FIG. 8 is a cross-sectional view of an organic light-emitting display apparatus
according to some embodiments of the present invention;

[0025] FIG. 9 is a cross-sectional view taken along the line IX-IX of FIG. 2;

[0026] FIG. 10 is a cross-sectional view taken along the line X-X of FIG. 2;

[0027] FIG. 11 is a schematic diagram showing locations of a plurality of TFTs and
a capacitor in a (sub) pixel of an organic light-emitting display apparatus, according to
another embodiment of the present invention; and

[0028] FIG. 12 is a cross-sectional view taken along the line XII-XII of FIG. 11.

DETAILED DESCRIPTION

[0029] Aspects and features of one or more embodiments of the present invention
and methods of accomplishing the same may be understood more readily by reference
to the following detailed description of the embodiments and the accompanying
drawings. In this regard, the present embodiments may have different forms and
should not be construed as being limited to the descriptions set forth herein. Rather,
these embodiments are provided so that this disclosure will be more thorough and
complete and will more fully convey the concepts of the present embodiments to one of
ordinary skill in the art, and the present invention will only be defined by the appended
claims and their equivalents.

[0030] Hereinafter, one or more embodiments of the present invention will be

described below in more detail with reference to the accompanying drawings. Those
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components that are the same or are in correspondence are rendered the same
reference numeral regardless of the figure number, and redundant explanations are
omitted.

[0031] It will be understood that when a layer, region, or component is referred to as
being "formed on," another layer, region, or component, it can be directly or indirectly
formed on the other layer, region, or component. That is, for example, intervening
layers, regions, or components may be present. Sizes of elements in the drawings
may be exaggerated for convenience of explanation. In other words, since sizes and
thicknesses of components in the drawings are arbitrarily illustrated for convenience of
explanation, the following embodiments are not limited thereto.

[0032] In the following examples, the x-axis, the y-axis and the z-axis are not limited
to three axes of the rectangular coordinate system, and may be interpreted in a
broader sense. For example, the x-axis, the y-axis, and the z-axis may be
perpendicular to one another, or may represent different directions that are not
perpendicular to one another.

[0033] As used herein, the term "and/or" includes any and all combinations of one
or more of the associated listed items.

[0034] FIG. 1 is an equivalent circuit diagram of a (sub) pixel of an organic light-
emitting display apparatus, according to some embodiments of the present invention.
[0035] As shown in FIG. 1, the (sub) pixel of the organic light-emitting display
apparatus according to an embodiment includes a plurality of signal lines, a plurality of
thin-film transistors (TFTs) coupled to the plurality of signal lines, a storage capacitor
Cst, and an organic light-emitting device OLED. Here, the plurality of signal lines may
be shared by a plurality of (sub) pixels.

[0036] The plurality of TFTs include a driving TFT T1, a switching TFT T2, a
compensating TFT T3, an initialization TFT T4, an operation control TFT T5, and an

emission control TFT T6.
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[0037] The plurality of signal lines include a scan line 121 transmitting a scan signal
Sn, a previous scan line 122 transmitting a previous scan line Sn-1 to the initialization
TFT T4, an emission control line 123 transmitting an emission control signal En to the
operation control TFT T5 and the emission control TFT T6, a data line 171 crossing the
scan line 121 and transmitting a data signal Dm, a driving voltage line 172 transmitting
a driving voltage ELVDD and disposed almost in parallel to the data line 171, and an
initialization voltage line 124 transmitting an initialization voltage Vint for initializing the
driving TFT T1.

[0038] A gate electrode G1 of the driving TFT T1 is coupled to a first storage
capacitor plate Cst1 of the storage capacitor Cst, a source electrode S1 of the driving
TFT T1 is coupled to the driving voltage line 172 through the operation control TFT T5,
and a drain electrode D1 of the driving TFT T1 is electrically coupled to a pixel
electrode of the organic light-emitting device OLED through the emission control TFT
T6. According to a switching operation of the switching TFT T2, the driving TFT T1
receives the data signal Dm and supplies a driving current lo ep to the organic light-
emitting device OLED.

[0039] A gate electrode G2 of the switching TFT T2 is coupled to the scan line 121,
a source electrode S2 of the switching TFT T2 is coupled to the data line 171, and a
drain electrode D2 of the switching TFT T2 is coupled to the source electrode S1 of the
driving TFT T1 and coupled to the driving voltage line 172 through the operation control
TFT T5. Such a switching TFT T2 is turned on according to the scan signal Sn
received through the scan line 121, and performs a switching operation by transmitting
the data signal Dm from the data line 171 to the source electrode S1 of the driving TFT
T1.

[0040] A gate electrode G3 of the compensation TFT T3 is coupled to the scan line
121, a source electrode S3 of the compensating TFT T3 is coupled to the drain

electrode D1 of the driving TFT T1 while being coupled to the pixel electrode of the
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organic light-emitting device OLED through the emission control TFT T6, and a drain
electrode D3 of the compensating TFT T3 is coupled to the first storage capacitor plate
Cst1 of the storage capacitor Cst, a drain electrode D4 of the initialization TFT T4, and
the gate electrode G1 of the driving TFT T1. Such a compensating TFT T3 is turned
on according to the scan signal Sn received through the scan line 121, and diode-
connects the driving TFT T1 by electrically coupling the gate electrode G1 and the
drain electrode D1 of the driving TFT T1.

[0041] A gate electrode G4 of the initialization TFT T4 is coupled to the previous
scan line 122, a source electrode S4 of the initialization TFT T4 is coupled to the
initialization voltage line 124, and the drain electrode D4 of the initialization TFT T4 is
coupled to the first storage capacitor plate Cst1 of the storage capacitor Cst, the drain
electrode D3 of the compensating TFT T3, and the gate electrode G1 of the driving
TFT T1. The initialization TFT T4 is turned on according to the previous scan signal
Sn-1 received through the previous scan line 122, and performs an initialization
operation by initializing a voltage of the gate electrode G1 of the driving TFT T1 by
transmitting the initialization voltage Vint to the gate electrode G1 of the driving TFT
T1.

[0042] A gate electrode G5 of the operation control TFT T5 is coupled to the
emission control line 123, a source electrode S5 of the operation control TFT T5 is
coupled to the driving voltage line 172, and a drain electrode D5 of the operation
control TFT T5 is coupled to the source electrode S1 of the driving TFT T1 and the
drain electrode D2 of the switching TFT T2.

[0043] A gate electrode G6 of the emission control TFT T6 is coupled to the
emission control line 123, a source electrode S6 of the emission control TFT T6 is
coupled to the drain electrode D1 of the driving TFT T1 and the source electrode S3 of
the compensating TFT T3, and a drain electrode D6 of the emission control TFT T6 is

electrically coupled to the pixel electrode of the organic light-emitting device OLED.
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The operation control TFT T5 and an emission control TFT T6 are concurrently (e.g.,
simultaneously) turned on according to the emission control signal En received through
the emission control line 123, and transmit the driving voltage ELVDD to the organic
light-emitting device OLED such that the driving current lo.ep flows through the organic
light-emitting device OLED.

[0044] A second storage capacitor plate Cst2 of the storage capacitor Cst is
coupled to the driving voltage line 172, and a counter electrode of the organic light-
emitting device OLED is coupled to a common voltage ELVSS. Accordingly, the
organic light-emitting device OLED emits light by receiving the driving current loLep
from the driving TFT T1, thereby displaying an image.

[0045] Detailed operations of a pixel in such an organic light-emitting display
apparatus will now be briefly described.

[0046] First, the previous scan signal Sn-1 in a low level is supplied through the
previous can line 122 during an initialization period. Then, the initialization TFT T4 is
turned on in response to the previous scan signal Sn-1 in the low level, and thus the
initialization voltage Vint is transmitted to the gate electrode G1 of the driving TFT T1
from the initialization voltage line 124 through the initialization TFT T4, and the driving
TFT T1 is initialized by the initialization voltage Vint.

[0047] Then, the scan signal Sn in a low level is supplied through the scan line 121
during a data programming period. Accordingly, the switching TFT T1 and the
compensating TFT T3 are turned on in response to the scan signal Sn in the low level.
Thus, the driving TFT T1 is diode-coupled by the turned on compensating TFT T3 and
is biased in a forward direction. Then, a compensating voltage (Dm+Vth, wherein Vth
has a negative value) obtained by subtracting a threshold voltage Vth of the driving
TFT T1 from the data signal Dm supplied from the data line 171 is applied to the gate

electrode G1. Next, the driving voltage ELVDD and the compensating voltage are
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applied to two ends of the storage capacitor Cst, and thus a charge corresponding to a
voltage difference between the two ends is stored in the storage capacitor Cst.

[0048] Then, the emission control signal En supplied from the emission control line
123 during an emission period is changed from a high level to a low level. Accordingly,
the operation control TFT T5 and the emission control TFT T6 are turned on according
to the emission control signal En in the low level during the emission period. Then, the
driving current lo gp determined based on a voltage difference between a voltage of the
gate electrode G1 of the driving TFT T1 and the driving voltage ELVDD is generated,
and the driving current loLep is supplied to the organic light-emitting device OLED
through the emission control TFT T6. A gate-source voltage Vgs of the driving TFT T1
maintains ‘(Dm+Vth)-ELVDD’ by the storage capacitor Cst during the emission period,
and because the driving current lo ep is proportional to (Dm-ELVDD)? (i.e., a square of
a value obtained by subtracting the threshold voltage Vth from the gate-source voltage
Vas, according to a current-voltage relationship of the driving TFT T1), the driving
current loL.ep may be determined regardless of the threshold voltage Vth of the driving
TFT T1.

[0049] A more detailed structure of the (sub) pixel of the organic light-emitting
display apparatus of FIG. 1 will now be described with reference to FIGS. 2 through 10.
[0050] FIG. 2 is a schematic diagram showing locations of the plurality of TFTs and
the capacitor in the (sub) pixel of FIG. 1, according to an embodiment of the present
invention. FIGS. 3 through 6 are schematic diagrams showing components of the
plurality of TFTs and the capacitor of FIG. 2 by each layer. In other words, each of
FIGS. 3 through 6 illustrates an arrangement of a wire or a semiconductor layer
disposed in the same layer, and an insulating layer may be located between layers
shown in FIGS. 3 through 6. For example, a first insulating layer 141 of FIG. 7 may be
located between the layer of FIG. 3 and the layer of FIG. 4, a second insulating layer

142 of FIG. 7 may be located between the layer of FIG. 4 and the layer of FIG. 5, and
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an interlayer insulating layer 160 of FIG. 7 may be located between the layer of FIG. 5
and the layer of FIG. 6. Here, contact holes etc. may be formed on such insulating
layers so that the layers of FIGS. 3 through 6 are electrically coupled to each other.
[0051] The (sub) pixel of the organic light-emitting display apparatus, according to
the current embodiment, includes the scan line 121, the previous scan line 122, the
emission control line 123, and the initialization voltage line 124, which respectively
apply the scan signal Sn, the previous scan signal Sn-1, the emission control signal
En, and the initialization voltage Vint and are formed along a row direction. Also, the
(sub) pixel of the organic light-emitting display apparatus, according to the current
embodiment, may include the data line 171 and the driving voltage line 172, which
cross the scan line 121, the previous scan line 122, the emission control line 123, and
the initialization voltage line 124, and respectively apply the data signal Dm and the
driving voltage ELVDD to the (sub) pixel.

[0052] Also, the (sub) pixel may include the driving TFT T1, the switching TFT T2,
the compensating TFT T3, the initialization TFT T4, the operation control TFT T5, the
emission control TFT T6, the storage capacitor Cst, and an organic light-emitting
device.

[0063] The driving TFT T1, the switching TFT T2, the compensating TFT T3, the
initialization TFT T4, the operation control TFT T5, and the emission control TFT T6
are formed on a semiconductor layer as shown in FIG. 3, wherein the semiconductor
layer may have a shape curving or contouring in any shape. The semiconductor layer
may include a driving semiconductor layer 131a corresponding to the driving TFT T1, a
switching semiconductor layer 131b corresponding to the switching TFT T2, a
compensating semiconductor layer 131c1, 131¢c2, and 131c¢3 corresponding to the
compensating TFT T3, initialization semiconductor layer 131d1, 131d2, and 131d3
corresponding to the initialization TFT T4, an operation control semiconductor layer

131e corresponding to the operation control TFT T5, and an emission control
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semiconductor layer 131f corresponding to the emission control TFT T6. In other
words, the driving semiconductor layer 1313, the switching semiconductor layer 131b,
the compensating semiconductor layer 131c1, 131¢c2, and 131c¢3, the initialization
semiconductor layer 131d1 through 131d3, the operation control semiconductor layer
131e, and the emission control semiconductor layer 131f may be understood to
constitute partial regions of the semiconductor layer of FIG. 3.

[0054] The semiconductor layer may include polysilicon. Also, the semiconductor
layer may include, for example, a channel region that is not doped with an impurity,
and source and drain regions that are formed as impurities are doped on two sides of
the channel region. Here, the impurities may vary according to a type of a TFT, and
may be N-type impurities or P-type impurities. Also, the source or drain region may be
interpreted as a source or drain electrode of a TFT. In other words, for example, a
driving source electrode 176a may correspond to a driving drain region doped with an
impurity near the driving semiconductor layer 131a of the semiconductor layer of FIG.
3, and a driving drain electrode 177a may correspond to a driving drain region doped
with an impurity near the driving semiconductor layer 131a of the semiconductor layer
of FIG. 3. Also, a region of the semiconductor layer of FIG. 3 between TFTs may be
doped with an impurity to operate as a wire electrically coupling the TFTs.

[0055] Meanwhile, the storage capacitor Cst may be formed. The storage capacitor
Cst may include a first storage capacitor plate 125a and a second storage capacitor
plate 127, wherein the second insulating layer 142 is located therebetween. Here, the
first storage capacitor plate 125a may also operate as a driving gate electrode of the
driving TFT T1. In other words, the driving gate electrode and the first storage
capacitor plate 125a may be integrally formed. Hereinafter, for convenience, the same
reference numeral as the first storage capacitor plate 125a may be used for the driving

gate electrode.

-12-

Page 357 BOE v. Samsung IPR2025-01480
Ex-1002



10

15

20

25

148454/411598-03044

[00566] The first storage capacitor plate 125a may have a rectangular shape isolated
from an adjacent (sub) pixel as shown in FIG. 4. Such a first storage capacitor plate
125a may be formed in the same layer and of the same material as the scan line 121,
the previous scan line 122, and the emission control line 123 as shown in FIG. 4.
[0057] For reference, a switching gate electrode 125b and a compensating gate
electrode 125¢1 and 125¢2 may be a part of the scan line 121 crossing the
semiconductor layer or a part protruding from the scan line 121, an initialization gate
electrode 125d1 and 125d2 may be parts of the previous scan line 122 crossing the
semiconductor layer or parts protruding from the previous scan line 122, and an
operation control gate electrode 125e and an emission control gate electrode 125f may
be parts of the emission control line 123 crossing the semiconductor layer or parts
protruding from the emission control line 123.

[0058] The second storage capacitor plates 127 of adjacent (sub) pixels may be
coupled to each other, and as shown in FIG. 5, may be formed in the same layer and
of the same material as the initialization voltage line 124. A storage opening 27 may
be formed on the second storage capacitor plate 127 and may enable the first storage
capacitor plate 125a and a compensating drain electrode 177c of the compensating
TFT T3 to be electrically coupled to each other through a connecting unit 174
described in more detail later. The second storage capacitor plate 127 may be coupled
to the driving voltage line 172 through a contact hole 168 formed on the interlayer
insulating layer 160.

[0059] The driving TFT T1 includes the driving semiconductor layer 131a, the
driving gate electrode 125a, the driving source electrode 176a, and the driving drain
electrode 177a. As described above, the driving gate electrode 125a may also operate
as the first storage capacitor plate 125a. The driving source electrode 176a is an
external region (in -x direction in FIG. 3) of the driving gate electrode 125a, and the

driving drain electrode 177a is an external region (in +x direction in FIG. 3) of the
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driving gate electrode 125a and is arranged opposite to the driving source electrode
176a based on the driving gate electrode 125a.

[0060] The switching TFT T2 includes the switching semiconductor layer 131b, the
switching gate electrode 125b, a switching source electrode 176b, and a switching
drain electrode 177b. The switching source electrode 176b may be electrically coupled
to the data line 171 through a contact hole 164 formed through the first insulating layer
141, the second insulating layer 142, and the interlayer insulating layer 160. Here, if
required, a part near the contact hole 164 of the data line 171 may be understood to be
the source electrode S2 of the switching TFT T2. The switching drain electrode 177b
corresponds to a switching drain region doped with an impurity near the switching
semiconductor layer 131b.

[0061] The compensating TFT T3 includes the compensating semiconductor layer
131c1, 131c2, and 131c3, the compensating gate electrode 125¢1 and 125¢2, a
compensating source electrode 176c¢, and the compensating drain electrode 177c.

The compensating source electrode 176c¢ corresponds to a compensating source
region doped with an impurity near the compensating semiconductor layer, and the
compensating drain electrode 177c¢ corresponds to a compensating drain region doped
with an impurity near the compensating semiconductor layer. The compensating gate
electrode 125¢c1 and 125c¢2 is a dual gate electrode including a first gate electrode
125c¢1 and a second gate electrode 125¢c2, and may prevent or reduce generation of a
leakage current. The compensating drain electrode 177c of the compensating TFT T3
may be coupled to the first storage capacitor plate 125a through the connecting unit
174. The compensating semiconductor layer may include a part or component 131c¢c1
corresponding to the first gate electrode 125c¢1, a part or component 131c3
corresponding to the second gate electrode 125¢2, and a part or component 131c2

between the parts 131¢c1 and 131c3.
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[0062] As shown in FIG. 6, the connecting unit 174 may be formed of the same
material and in the same layer as the data line 171. One end of the connecting unit
174 is coupled to the compensating drain electrode 177c and an initialization drain
electrode 177d through a contact hole 166 formed through the first insulating layer 141,
the second insulating layer 142, and the interlayer insulating layer 160, and the other
end of the connecting unit 174 is coupled to the first storage capacitor plate 125a
through a contact hole 167 formed through the second insulating layer 142 and the
interlayer insulating layer 160. Here, the other end of the connecting unit 174 is
coupled to the first storage capacitor plate 125a through the storage opening 27
formed on the second storage capacitor plate 127.

[0063] The initialization TFT T4 includes an initialization semiconductor layer 131d1,
131d2, and 131d3, an initialization gate electrode 125d1 and 125d2, an initialization
source electrode 176d, and the initialization drain electrode 177d. The initialization
drain electrode 177d corresponds to an initialization drain region doped with an
impurity near the initialization semiconductor layer 131d1, 131d2, and 131d3.

[0064] The initialization source electrode 176d is coupled to the initialization voltage
line 124 through an initialization connecting line 78. One end of the initialization
connecting line 78 may be coupled to the initialization voltage line 124 through a
contact hole 161 formed through the second insulating layer 142 and the interlayer
insulating layer 160, and the other end of the initialization connecting line 78 may be
coupled to the initialization source electrode 176d through a contact hole 162 formed
through the first insulating layer 141, the second insulating layer 142, and the interlayer
insulating layer 160.

[0065] The operation control TFT T5 includes the operation control semiconductor
layer 131e, the operation control gate electrode 125e, an operation control source
electrode 176e, and an operation control drain electrode 177e. The operation control

source electrode 176e may be electrically coupled to the driving voltage line 172
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through a contact hole 165 formed through the first insulating layer 141, the second
insulating layer 142, and the interlayer insulating layer 160. Here, if required, a part
near the contact hole 165 of the driving voltage line 172 may be understood to be the
source electrode S5 of the operation control TFT T5. The operation control drain
electrode 177e corresponds to an operation control drain region doped with an impurity
near the operation control semiconductor layer 131e.

[0066] The emission control TFT T6 includes the emission control semiconductor
layer 131f, the emission control gate electrode 125f, an emission control source
electrode 176f, and an emission control drain electrode 177f. The emission control
source electrode 176f corresponds to an emission control source region doped with an
impurity near the emission control semiconductor layer 131f. As shown in FIG. 6, the
emission control drain electrode 177f may be understood to be a part formed on the
interlayer insulating layer 160 together with the data line 171 or the driving voltage line
172. The emission control drain electrode 177f may be coupled to a lower
semiconductor layer through a contact hole 163 formed through the first insulating
layer 141, the second insulating layer 142, and the interlayer insulating layer 160.
Alternatively, it may be understood that a part of the lower semiconductor layer is a
emission control drain electrode, and the reference numeral 177f denote an
intermediate connection layer for coupling the emission control drain electrode and the
pixel electrode of the organic light-emitting device OLED.

[0067] One end of the driving semiconductor layer 131a of the driving TFT T1 is
coupled to the switching semiconductor layer 131b and the compensating
semiconductor layer, and the other end of the driving semiconductor layer 131a is
coupled to the operation control semiconductor layer 131e and the emission control
semiconductor layer 131f. Accordingly, the driving source electrode 176a is coupled to

the switching drain electrode 177b and the operation control drain electrode 177¢, and
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the driving drain electrode 177a is coupled to the compensating source electrode 176¢c
and the emission control source electrode 176f.

[0068] Meanwhile, the switching TFT T2 is used as a switching device for selecting
a (sub) pixel to emit light. The switching gate electrode 125b is coupled to the scan
line 121, the switching source electrode 176b is coupled to the data line 171, and the
switching drain electrode 177b is coupled to the driving TFT T1 and the operation
control TFT T5.

[0069] Also, as shown in FIG. 6, the emission control drain electrode 177f of the
emission control TFT T6 is coupled to the pixel electrode of the organic light-emitting
device OLED through a contact hole 181 formed on a passivation film or planarization
film covering the data line 171 or the driving voltage line 172 formed in the same layer.
[0070] FIG. 7 is a cross-sectional view taken along the line VII-VIl of FIG. 2. As
shown in FIG. 7, various components described above may be arranged on a substrate
110. The substrate 110 may be formed of any one of various suitable substrate
materials, such as glass, a metal, and plastic. A buffer layer 111 may be disposed on
the substrate 110 as occasion demands. The buffer layer 111 may flatten a surface of
the substrate 110 or prevent impurities from penetrating into a semiconductor layer on
the substrate 110. Such a buffer layer 111 may be a single layer or multilayer structure
formed of silicon oxide, silicon nitride, or silicon oxynitride.

[0071] The driving semiconductor layer 131a, the switching semiconductor layer
131b, and the compensating semiconductor layer described above with reference to
FIG. 3 may be arranged on the buffer layer 111. The first insulating layer 141 formed
of silicon nitride, silicon oxide, or silicon oxynitride may be arranged on the driving
semiconductor layer 131a, the switching semiconductor layer 131b, and the
compensating semiconductor layer.

[0072] Wires including the driving gate electrode 125a, the scan line 121 including

the switching gate electrode 125b and the compensating gate electrode 125¢1 and
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125¢2, the previous scan line 122 including the initialization gate electrode 125d1 and
125d2, the emission control line 123 including the operation control gate electrode
125e and the emission control gate electrode 125f, which have been described above
with reference to FIG. 4, may be arranged on the first insulating layer 141. The driving
gate electrode 125a, the scan line 121, the previous scan line 122, and the emission
control line 123 may be collectively referred to as a first gate wire.

[0073] The second insulating layer 142 may cover the first gate wire. The second
insulating layer 142 may be formed of silicon nitride, silicon oxide, or silicon oxynitride.
The second storage capacitor plate 127 and the initialization voltage line 124 described
above with reference to FIG. 5 may be arranged on the second insulating layer 142.
The second storage capacitor plate 127 and the initialization voltage line 124 may be
collectively referred to as a second gate wire.

[0074] The interlayer insulating layer 160 is disposed on the second gate wire. The
interlayer insulating layer 160 may be formed of silicon nitride, silicon oxide, or silicon
oxynitride.

[0075] The data line 171, the driving voltage line 172, the connecting unit 174, the
initialization connecting line 78, and the emission control drain electrode 177f, which
have been described above with reference to FIG. 6, may be arranged on the interlayer
insulating layer 160. The data line 171, the driving voltage line 172, the connecting unit
174, the initialization connecting line 78, and the emission control drain electrode 177f
may be collectively referred to as a data wire. As described above, the data line 171,
the driving voltage line 172, the connecting unit 174, the initialization connecting line
78, and the emission control drain electrode 177f may be electrically coupled to a lower
semiconductor layer or an electrode through the contact holes 161 through 168 formed
on at least a part of the first insulating layer 141, the second insulating layer 142, and

the interlayer insulating layer 160.
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[0076] A passivation film or planarization film is disposed on the data wire, and a
pixel electrode of an organic light-emitting device may be arranged on the passivation
film or planarization film. The pixel electrode may be coupled to the emission control
drain electrode 1771 through the contact hole 181 formed on the passivation film or
planarization film.

[0077] Meanwhile, as shown in FIGS. 2, 5, and 7, the second storage capacitor
plate 127 may include a first shield layer SD1 at one side. As shown in FIGS. 2 and 5,
the first shield layer SD1 may be a part protruding from the second storage capacitor
plate 127. The first shield layer SD1 may be understood as a part of the second
storage capacitor plate 127, which extends between the data line 171 and at least a
part between the first gate electrode 125¢1 and the second gate electrode 125c¢2 of the
compensating TFT T3.

[0078] For reference, FIG. 2 is a diagram of one (sub) pixel, and a (sub) pixel
having the same or similar structure may be disposed top, bottom, left, and right of the
(sub) pixel. InFIG. 7, a (sub) pixel P1 corresponds to the (sub) pixel of FIG. 2, and a
part of a (sub) pixel P2 disposed next to the (sub) pixel P1 in the +x direction of FIG. 2
are illustrated. The (sub) pixel P2 may also include the data line 171, and accordingly,
the first shield layer SD1 of the (sub) pixel P1 may be understood to be a part of the
second storage capacitor plate 127, which extends between the data line 171 of the
(sub) pixel P2 and at least a part between the first and second gate electrodes 125¢1
and 125c2 of the compensating TFT T3.

[0079] If the first shield layer SD1 does not exist, the components between the first
and second gate electrodes 125¢1 and 125c2 of the compensating TFT T3, for
example, the part 131c2 of the compensating semiconductor layer, may be affected by
the data line 171.

[0080] The data line 171 transmits a data signal to the (sub) pixel P2 disposed near

the (sub) pixel P1 in the +x direction, and also transmits a data signal to a plurality of
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(sub) pixels disposed near the (sub) pixel P2 in +y and -y directions. Here, a data
signal being transmitted may vary according to luminance to be realized in the plurality
of (sub) pixels disposed near the (sub) pixel P2 in the +y and -y directions, and
accordingly, the data line 171 near the part 131c2 of the compensating semiconductor
layer of the (sub) pixel P1 may transmit different electric signals according to time while
the (sub) pixel P1 emits light.

[0081] If the first shield layer SD1 does not exist, parasitic capacitance may occur
between the data line 171 of the (sub) pixel P2 and the part 131c2 of the compensating
TFT T3 of the (sub) pixel P1, and accordingly, the electric potential of the part 131c2 of
the compensating TFT T3 of the (sub) pixel P1 may be affected by different electric
signals transmitted by the data line 171 of the (sub) pixel P2 according to time while
the (sub) pixel P1 emits light. Because the compensating TFT T3 is electrically
coupled to the driving TFT T1, if the electric potential of the part 131c2 of the
compensating TFT T3 of the (sub) pixel P1 is affected by the different electric signals
transmitted by the data line 171 of the (sub) pixel P2, the luminance of the organic
light-emitting device OLED determined by the driving TFT T1 may become different
from an initial intension, and thus quality of an image displayed by the organic light-
emitting display apparatus may deteriorate.

[0082] However, according to the organic light-emitting display apparatus of some
embodiments, because the first shield layer SD1 is disposed between the data line 171
of the (sub) pixel P2 and the part 131c2 of the compensating TFT T3 of the (sub) pixel
P1, the part 131c2 of the compensating TFT T3 of the (sub) pixel P1 may not be
affected or may be less affected by the data line 171 of the (sub) pixel P2, and thus the
organic light-emitting display apparatus may be able to display an image having a more
accurate luminance and a relatively higher quality. For example, if the first shield layer
SD1 is a part of the second storage capacitor plate 127, the second storage capacitor

plate 127 is connected to the driving voltage line 172 always having uniform electric
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potential, through the contact hole 168, and thus the first shield layer SD1 may also
always have a uniform electric potential. Accordingly, an effect of an adjacent electric
signal on the part 131c2 of the compensating TFT T3 may be reduced.

[0083] Alternatively, the first shield layer SD1 may extend below the data line 171 of
the (sub) pixel P2 as shown in FIG. 8 that is a cross-sectional view of an organic light-
emitting display apparatus according to some embodiments of the present invention.
Accordingly, the part 131c2 of the compensating TFT T3 may be further shielded.

Here, the part 131c2 of the compensating TFT T3 may also be further shielded by
extending the first shield layer SD1 above at least a part of the part 131c2 between the
first and second gate electrodes 125¢1 and 125c2 of the compensating TFT T3.

[0084] FIG. 9 is a cross-sectional view taken along the line IX-IX of FIG. 2. As
shown in FIGS. 2, 5, and 9, the initialization voltage line 124 may include a second
shield layer SD2.

[0085] As shown in FIGS. 2 and 5, the second shield layer SD2 may be a part of the
initialization voltage line 124, which extends along an x-axis. The second shield layer
SD2 may be understood to be a part of the initialization voltage line 124, which extends
between the data line 171 and at least a part between first gate electrode 125d1 and a
second gate electrode 125d2 of the initialization gate electrode 125d1 and 125d2 of
the initialization TFT T4.

[0086] In FIGS. 2 and 5, the initialization voltage line 124 extends above the part
between the first and second gate electrodes 125d1 and 125d2 of the initialization TFT
T4, but an embodiment is not limited thereto. [f the initialization voltage line 124 has
another location or another shape, for example, is moved in a +y direction, a -y
direction, or another direction, or is curved, the initialization voltage line 124 may have
a protrusion and the protrusion may extend between the data line 171 and at least a
part between the first and second gate electrodes 125d1 and 125d2 of the initialization

TFT T4 to operate as the second shield layer SD2. In other words, in FIGS. 2 and 5,
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the initialization voltage line 124 may extend along an x-axis direction while passing
between the data line 171 and at least the part between the first and second gate
electrodes 125d1 and 125d2 of the initialization TFT T4, such that a location of the
initialization voltage line 124 is specified without having to include the protrusion.
[0087] If the second shield layer SD2 does not exist, the components between the
first and second gate electrodes 125d1 and 125d2 of the initialization TFT T4, for
example, a part 131d2 of the initialization semiconductor layer 131d1,131d2, and
131d3 may be affected by the data line 171.

[0088] The data line 171 transmits a data signal to the (sub) pixel of FIG. 2, and
also transmits a data signal to a plurality of (sub) pixels disposed near the (sub) pixel of
FIG. 2 in +y and -y directions. Here, a data signal being transmitted may vary
according to luminance to be realized by the plurality of (sub) pixels disposed near the
(sub) pixel of FIG. 2 in the +y and -y directions, and accordingly, the data line 171 near
the part 131d2 of the initialization semiconductor layer 131d1, 131d2, and 131d3 of the
(sub) pixel of FIG. 2 transmits different electric signals according to time while the (sub)
pixel of FIG. 2 emits light.

[0089] If the second shield layer SD2 does not exist, parasitic capacitance may
occur between the data line 171 and the part 131d2 of the initialization semiconductor
layer 131d1, 131d2, and 131d3 of the initialization TFT T4, and thus electric potential
of the part 131d2 of the initialization semiconductor layer 131d1, 131d2, and 131d3 of
the initialization TFT T4 may be affected by the different electric signals transmitted by
the data line 171, according to time while the (sub) pixel of FIG. 2 emits light. Because
the initialization TFT T4 is electrically coupled to the driving TFT T1, if the electric
potential of the part 131d2 of the initialization semiconductor layer 131d1, 131d2, and
131d3 of the initialization TFT 4 is affected by the different electric signals transmitted
by the data line 171, the luminance of the organic light-emitting device OLED

determined by the driving TFT T1 may become different from an initial intention, and
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thus quality of an image displayed by the organic light-emitting display apparatus may
deteriorate.

[0090] However, according to the organic light-emitting display apparatus of some
embodiments, because the second shield layer SD2 is arranged between the data line
171 and the part 131d2 of the initialization semiconductor layer 131d1, 131d2, and
131d3 of the initialization TFT T4, the part 131d2 of the initialization semiconductor
layer 131d1, 131d2, and 131d3 of the initialization TFT T4 may not be affected or may
be less affected by the data line 171, and thus the organic light-emitting display
apparatus may be able to display an image having a more accurate luminance and a
relatively higher quality. For example, if the second shield layer SD2 is a part of the
initialization voltage line 124, the second shield layer SD2 may always have a uniform
electric potential by the initialization voltage line 124 that always has uniform electric
potential. Accordingly, an effect of an adjacent electric signal on the part 131d2 of the
initialization semiconductor layer 131d1, 131d2, and 131d3 of the initialization TFT T4
may be reduced.

[0091] Here, if a layout of various wires or a semiconductor layer differs from that
shown in FIG. 2, the second shield layer SD2 may be a part extending at least above
the part 131d2 of the initialization semiconductor layer 131d1, 131d2, and 131d3
between the first and second gate electrodes 125d1 and 125d2 of the initialization TFT
T4, or a part extending below the data line 171.

[0092] FIG. 10 is a cross-sectional view taken along the line X-X of FIG. 2. As
shown in FIGS. 2, 5, and 10, the second storage capacitor plate 127 may include a
third shield layer SD3.

[0093] As shown in FIGS. 2 and 5, the third shield layer SD3 may be a part of the
second storage capacitor plate 127. The third shield layer SD3 may be understood to
be a part of the second storage capacitor plate 127, which extends between the data

line 171 and the driving gate electrode 125a of the driving TFT T1. For example, the
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second storage capacitor plate 127 may have a (virtual) end in the -x direction, which
approximately match an end of the first storage capacitor plate 125a in the -x direction
below the second storage capacitor plate 127, and the third shield layer SD3 may exist
between the data line 171 and the driving gate electrode 125a of the driving TFT T1 in
the -x direction from the (virtual) end, wherein the third shield layer SD3 may be
understood to be integrally formed with the second storage capacitor plate 127.

[0094] Alternatively, unlike shown in FIGS. 2 and 5, the second storage capacitor
plate 127 may not extend in the -x direction where the data line 171 is located due to
nonexistence of the third shield layer SD3, and the end of the second storage capacitor
plate 127 in the -x direction may approximately match the end of the first storage
capacitor plate 125a in the -x direction. In this case, the driving gate electrode 125a of
the driving TFT T1 is affected by the data line 171.

[0095] The data line 171 transmits a data signal to the (sub) pixel of FIG. 2, and
also transmits a data signal to the plurality of (sub) pixels disposed in the +y and -y
directions of the (sub) pixel. Here, the data signal being transmitted may vary
according to the luminance to be realized by the plurality of (sub) pixels disposed in the
+y and -y directions of the (sub) pixel of FIG. 2, and accordingly, the data line 171 near
the part 131d2 of the initialization semiconductor layer 131d1, 131d2, and 131d3 of the
(sub) pixel of FIG. 2 may transmit different electric signals according to time while the
(sub) pixel of FIG. 2 emits light.

[0096] If the third shield layer SD3 does not exist and thus the second storage
capacitor plate 127 does not extend in the -x direction where the data line 171 is
disposed and the end of the second storage capacitor plate 127 in the -x direction
approximately matches the end of the first storage capacitor plate 125a in the -x
direction, parasitic capacitance exists between the data line 171 and the driving gate
electrode 125a of the driving TFT T1, and accordingly, electric potential of the driving

gate electrode 125a of the driving TFT T1 is affected by the different electric signals
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transmitted by the data line 171 according to time while the (sub) pixel of FIG. 2 emits
light. As a result, the luminance of the organic light-emitting device OLED determined
by the driving TFT T1 may become different from an initial intension, and thus quality of
an image displayed by the organic light-emitting display apparatus may deteriorate.
[0097] However, according to the organic light-emitting display apparatus of the
current embodiment, because the third shield layer SD3 exists between the data line
171 and the driving gate electrode 125a of the driving TFT T1, the driving gate
electrode 125a of the driving TFT T1 may not be affected or may be less affected by
the data line 171, and thus the organic light-emitting display apparatus may be able to
display an image having a more accurate luminance and a relatively higher quality.
For example, if the third shield layer SD3 is a part of the second storage capacitor plate
127, the second storage capacitor plate 127 is coupled to the driving voltage line 172
always having uniform electric potential, through the contact hole 168, and thus the
third shield layer SD3 may also always have a uniform electric potential. Accordingly,
an effect of an adjacent electric signal on the driving gate electrode 125a of the driving
TFT T1 may be reduced.

[0098] Of course, the third shield layer SD3 may not only be disposed between the
data line 171 and the driving gate electrode 125a, and may also extend below the data
line 171 as shown in FIG. 10. Accordingly, the driving gate electrode 125a of the
driving TFT T1 may be further shielded.

[0099] Hereinabove, the organic light-emitting display apparatus may include the
first shield layer SD1, the second shield layer SD2, and the third shield layer SD3, but
alternatively, the organic light-emitting display apparatus may include only some of the
first through third shield layers SD1 through SD3. In other words, the organic light-
emitting display apparatus may include at least any one of the first through third shield

layers SD1 through SD3.
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[00100] In the above embodiments, the compensating TFT T3 and the initialization
TFT T4 include a dual gate electrode. However, an embodiment is not limited thereto
and the organic light-emitting display apparatus may include the first or second shield
layer SD1 or SD2 disposed between the data line 171 and a part of the compensating
TFT T3 and/or the initialization TFT T4, even if the compensating TFT T3 and the
initialization TFT T4 include a single gate electrode.

[00101] Meanwhile, all of the first through third shield layers SD1 through SD3 are
included in the second gate wire as shown in FIGS. 2 and 5, but an embodiment is not
limited thereto. In other words, the first through third shield layers SD1 through SD3
may be a part of the second storage capacitor plate 127 or a part of the initialization
voltage line 124.

[00102] FIG. 11 is a schematic diagram showing locations of a plurality of TFTs and
a capacitor in a (sub) pixel of an organic light-emitting display apparatus, according to
another embodiment of the present invention, and FIG. 12 is a cross-sectional view
taken along the line XII-XII of FIG. 11. Differences between the organic light-emitting
display apparatuses of FIGS. 2 and 11 are shapes of the previous scan lines 122, the
initialization voltage lines 124, and the initialization TFTs T4.

[00103] Referringto FIGS. 11 and 12, the initialization voltage line may be arranged
in the same layer as the second storage capacitor plate 127, or in the same layer as a
pixel electrode. The initialization voltage line may be coupled to the initialization
source electrode 176d of the initialization TFT T4 through the contact hole 162. As
described above with reference to FIG. 2, the initialization drain electrode 177d of the
initialization TFT T4 is electrically coupled to the compensating drain electrode 177¢ of
the compensating TFT T3 and the driving gate electrode 125a of the driving TFT T1.
[00104] The previous scan line 122 that may be arranged in the same layer as the
driving gate electrode 125a, the scan line 121, and the emission control line 123 may

include two protrusions corresponding to a location of the initialization TFT T4. Here,

-26-

Page 371 BOE v. Samsung IPR2025-01480
Ex-1002



10

15

20

25

148454/411598-03044

the two protrusions may be the first and second gate electrodes 125d1 and 125d2 of
the initialization TFT T4. At least a part of the second gate electrode 125d2 may be the
second shield layer SD2.

[00105] A dual gate electrode may have two parts overlapping a semiconductor
layer. For example, referring to FIG. 11, the second gate electrode 125d2 of the
initialization TFT T4 may be a part of the previous scan line 122 extending along an x-
axis without having to protrude from the previous scan line 122, and a part 125d2’ of
the first gate electrode 125d1 in the -x direction, which crosses a semiconductor layer
near the initialization source electrode 176d, may operate as a second gate electrode.
However, in this case, a part between a part of the semiconductor layer corresponding
to the part 125d2’ and a part of the semiconductor layer corresponding to the first gate
electrode 125d1 is arranged adjacent to the data line 171 and is not shielded, and thus
may be affected by the data line 171.

[00106] However, according to the organic light-emitting display apparatus of the
some embodiments, the previous scan line 122 includes the two protrusions, wherein
one of the protrusions operates as the first gate electrode 125d1 and the other one of
the protrusions protrudes form the part 125d2’ of the previous can line 122 and
operates as the second gate electrode 125d2. Here, the second gate electrode 125d2
shields the part between the part of the semiconductor layer corresponding to the part
125d2’ and the part of the semiconductor layer corresponding to the first gate electrode
125d1 from the data line 171, and thus an unintended effect on the initialization TFT T4
from the data line 171 may be effectively blocked or reduced.

[00107] According to the initialization TFT T4 having such a structure, the
initialization TFT T4 includes the first and second gate electrodes 125d1 and 125d2,
and one of the first and second gate electrodes 125d1 and 125d2 is at least partially
disposed between the data line 171 and the semiconductor layer 131d2 that is a part

between the source electrode 176d and the other of the first and second gate
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electrodes 125d1 and 125d2 of the initialization TFT T4. In FIGS. 11 and 12, the
second gate electrode 125d2 is at least partially disposed between the data line 171
and the semiconductor layer 131d2 that is the part between the source electrode 176d
and the first gate electrode 125d1 of the initialization TFT T4, and thus the
semiconductor layer 131d2 is shielded from the data line 171. In other words, the
second gate electrode 125d2 is shown to be the second shield layer SD2. Here, the
second gate electrode 125d2 may not only be arranged between the data line 171 and
the semiconductor layer 131d2 as shown in FIGS. 11 and 12, but may also extend
below the data line 171 in the -x direction. In FIG. 12, the data line 171 is arranged
above the second gate electrode 125d2, but if the data line 171 is arranged below the
semiconductor layer 131d2 and the second gate electrode 125d2 is arranged between
the data line 171 and the semiconductor layer 131d2, the second gate electrode 125d2
may extend above the data line 171.

[00108] As such, the second shield layer SD2 may be formed as the second gate
wire as described above with reference to FIGS. 2, 5, and 9, but may alternatively be
formed as the first gate wire as described with reference to FIGS. 11 and 12. If the first
or third shield layer SD1 or SD3 is included as well as the second shield layer SD2, the
first or third shield layer SD1 or SD3 may be formed as the first gate wire. In this case,
the first or third shield layer SD1 or SD3 may not be electrically coupled to the second
storage capacitor plate 127, but may have an island shape and electrically float.
[00109] Hereinabove, it is described that the parts of the driving TFT T1, the
compensating TFT T3, and the initialization TFT T4 are shielded from the data line
171, but an embodiment is not limited thereto. In other words, if a TFT of a (sub) pixel
of an organic light-emitting display apparatus is near the data line 171, a shield layer
may be disposed between the data line 171 and at least a part of the TFT such that the
organic light-emitting display apparatus displays an image having high quality. The

shield layer may be arranged at least one of between the data line 171 and a source
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electrode of the TFT, between the data line 171 and a drain electrode of the TFT, and
between the data line 171 and a gate electrode of the TFT.

[00110] Meanwhile, hereinabove, it is described that a shield layer is arranged
between a data line and a part of a TFT, but an embodiment is not limited thereto. For
example, an organic light-emitting display apparatus may include a TFT that includes a
source electrode, a drain electrode, and a gate electrode, a control signal line that is
arranged in a layer different from the source electrode, the drain electrode, and the
gate electrode and transmits a control signal, and a shield layer that is arranged
between the control signal line and at least a part of the TFT. Here, the control signal
line may be at least any one of the plurality of signal lines described above. In other
words, the control signal line may be the scan line 121, the previous scan line 122, the
emission control line 123, the data line 171, the driving voltage line 172, or the
initialization voltage line 124. The shield layer may shield the at least the part of the
TFT from the control signal line so as to block or reduce an effect of a control signal
transmitted from the control signal line on the TFT.

[00111] An embodiment of the present is not limited to an organic light-emitting
display apparatus. An image having high quality may be displayed as long as a display
apparatus including a TFT and a data line in a (sub) pixel has a shield layer in the
same or similar manner described above.

[00112] As described above, according to one or more embodiments of the present
invention, a display apparatus capable of preventing quality deterioration of a displayed
image may be realized.

[00113] While one or more embodiments of the present invention have been
described with reference to the figures, it will be understood by those of ordinary skill in
the art that various changes in form and details may be made therein without departing
from the spirit and scope of the present invention as defined by the following claims,

and their equivalents.
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WHAT IS CLAIMED IS:

1. A display apparatus comprising:

a thin-film transistor comprising a source electrode, a drain electrode, and a

gate electrode;

a data line in a layer different from the source electrode, the drain electrode, and

the gate electrode, wherein the data line is configured to transmit a data signal; and

a shield layer between the data line and a component of the thin-film transistor.
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ABSTRACT

A display apparatus includes: a thin-film transistor including a source electrode,

a drain electrode, and a gate electrode; a data line in a layer different from the source

electrode, the drain electrode, and the gate electrode, wherein the data line is

configured to transmit a data signal;, and a shield layer between the data line and a

component of the thin-film transistor.
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