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First Named Inventor/Applicant Name: Yangwan Kim 
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Attorney Docket Number: 148454/411598-03044 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 
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Pages: 

Claims: 
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Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Extension-of-Time: 
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Electronic Acknowledgement Receipt 

EFSID: 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 
Document Description File Name 

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

136234 

1 Issue Fee Payment (PT0-85B) 
148454_IssueFeeTransmittal. 

PDF 
no 1 

fb 1 a036Scf3777722e04c5e63e31 cbc299d1 
7c20 

Warnings: 

Information: 

30178 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
fc12f88569b1 b543d9c4883702c3b791 d9d 

c585 

Warnings: 

Information: 

Total Files Size (in bytes) 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 Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/838, 138 12/11/2017 

23363 7590 08/13/2019 

Lewis Roca Rothgerber Christie LLP 
PO B0X29001 
Glendale, CA 91209-9001 

FIRST NAMED INVENTOR 

YangwanKim 

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

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

ATTORNEY DOCKET NO. 

148454/411598-03044 

CONFIRMATION NO. 

4358 

EXAMINER 

COLEMAN, WILLIAM D 

ART UNIT PAPER NUMBER 

2895 

NOTIFICATION DATE 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@lrrc.com 

PTOL-90A (Rev. 04/07) 
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Corrected 
Notice of Allowability 

Application No. 
15/838, 138 
Examiner 
WILLIAM D COLEMAN 

Applicant(s) 
Kim et al. 
Art Unit 
2895 I AIA (FITF) Status 

Yes 

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

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

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

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

3.0 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. 

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

Certified copies: 

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

1. D Certified copies of the priority documents have been received. 
2. 0 Certified copies of the priority documents have been received in Application No. 14/660,813 . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file 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. 

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

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

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

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

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 07/16/2019. 

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

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. 

/William Coleman/ 
Primary Examiner, Art Unit 2895 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. □ Other __ 

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 

INFORMATION DISCLOSURE 
Application Number 15/838,138 

Filing Date December 11, 2017 
STATEMENT BY APPLICANT 

lnventor(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.1 Number - Kind Code2 (If Known) MM-DD-YYYY NAME OF PATENTEE 

/'WDC/ 7,053,410 B2 05-30-2006 Kurashina et al. 

/'WDC/ 10,032,953 B2 07-24-2018 Jeon et al. 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document T6 

EXAMINER Cite Country Code3 
- Number4 

- Kind Code5 Publication Date Name of Patentee or ( ... ) 
INITIALS No. 1 (If Known) MM-DD-YYYY Applicant of Cited Document 

/'WDC/ CN 1459656A 12-03-2003 YOUDA PHOTOELECTRIC CO Abstract 
LTD 

CN 1503041 A 06-09-2004 Kurashina et al. Corresponds to 

/'WDC/ 
U.S. Patent No. 
7,053,410 82, 
lfsted above 

CN 103681751 A 03-26-2014 Jeon et al. Corresponds to 
/WDC/ U.S. Patent No. 

10,032,953 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. 1 symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published. 

YAG 108704447.1-*-07/16/20191:26PM 

EXAMINER I . I DATE I 
SIGNATURE /William Coleman/ CONSIDERED 08/08/2019 

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 a~plicant. 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 (WJPO standard 
ST.3). 4For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
5
Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6Applicant is to place a check 

mark here if English Language Translation is attached. 

JEJ/yav 
Sheet 1 of 1 
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Attorney Docket Number 148454 

INFORMATION DISCLOSURE 
Application Number 15/838,138 

Filing Date December 11, 2017 
STATEMENT BY APPLICANT 

lnventor(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.1 Number - Kind Code2 (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 T6 

EXAMINER Cite Country Code3 
- Number4 

- Kind Code5 Publication Date Name of Patentee or ( ... ) 
INITIALS No.1 (If Known) MM-DD-YYYY Applicant of Cited Document 

CN 1459656A 12-03-2003 YOUDA PHOTOELECTRIC CO Abstract 
LTD 

CN 1503041 A 06-09-2004 Kurashina et al. Corresponds to 
U.S. Patent No. 
7,053,410 82, 
lfsted above 

CN 103681751 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 author (in CAPITAL LETTERS), title of the article, title of the item (book, magazine, journal, serial, 

No. 1 INITIALS symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published. 

YAG 108704447.1-*-07/16/20191:26PM 

EXAMINER I I DATE I 
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 a~plicant. 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 (WJPO standard 
ST.3). 4For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
5
Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6Applicant is to place a check 

mark here if English Language Translation is attached. 

JEJ/yav 
Sheet 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 transmitted to the United States 
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. ~ , l ,~ (½ 

~ ~~ 
Ya • a Vanegas 

lnventor(s) 
Application No. 
Filed 
Title 

Grp./Div. 
Examiner 

Docket No. 

Yangwan Kim, et al. 
15/838, 138 
December 11, 2017 
DISPLAY APPARATUS 

2895 
COLEMAN, WILLIAM D 

148454 

Confirmation No. 4358 

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

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

Commissioner: 

Post Office Box 29001 
Glendale, CA 91209-9001 

July 16, 2019 

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. 

JEJ/yav 

Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

By £, £'. ~---
Jun oung E. Je'bn 
Reg. No. 43,693 
626/795-9900 

Enclosures: Information Disclosure Statement, w/references 
YAG 108703757.J-•-07/16/2019 1:25 PM 

-2-
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Espacenet 

lnventor(s}: LI XINHONG [CN]; SONG ZHIFENG [CN] ±. (XINHONG LI, ; 
ZHIFENG SONG, ; XINHONG,SONG LI) 

Applicant(s}: YOU DA PHOTOELECTRIC CO LTD [CN] ±. (YOU DA 
PHOTOELECTRIC CO., LTD) 

Classification: - international:G02F1/136; G02F1/15; H01L27/32; 
(IPC1-7): G02F1/136; G02F1/15 

- cooperative: 
Application CN2002120294 20020522 
number: 

Priority number CN2002120294 20020522 
(s}: 

Also published CN1277148 (C) 
as: 

Abstract of CN145965S (A) 

An active organic e!ectm!uminescent display is disclosed, !ts each pixe! region has at 
least two non-crystal smcon TFT elements whose channel is formed by one non-crystal 
silicon !ayer, a display region formed by an e!ectrical!y conducting transparent !ayer, 
and a !lght mask !ayer to cover the region outside the dlsp!ay region for e!ectr!c 
isolation and protection purposes. 
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02120294.X 

I. -#.i.~~~~~-£~I~B, $~¼~J+~~~-*IR~, 
Jt.t~-1#--!IK~t ~.tt~: 

5 _f.~-~,t~}:.l11,};;1 TFT icAt, ii~faEJ!clhi TFT iG14-ir,JitJild7-~fa\ii.~Jfr 

itJA; 
-•~~~. d7-~B}]~~&M~A; ~a 
-Jt~~)k, _f.~-,j__]t.~j:. l'lae1;;.t TFT iG1ta-!Jit ~f aEJ1c11ii}k1L,:J-,i. ii .N. -ir- lR 

-1$\. 

IO 2. -;to{x.:f1J~;j(. 1 ft}f~a1.i.#JA*:-!=JLrtft£.~I~B, -ft.tii~i!!~~ 
d1 -1' it aJl 11te.tt fil.J tttt- rfr ¥J A. 

3. ~~~•;j(.2~~~~-iJJA~~~a~~I~B,Jt.t~~~~& 
d1 CrOX a1 Jfr. H. tt ~ , 1tz_illd§,tlff;-/ .iJl,W- €r-J ~)k rt ~ti ~,,l SiO/Cr €r-J ~Jktt :ttJ fofr 

iiJA. 
15 4. 1ofx.:f1J•>t I ftJt~a1.i.#JA~:tJL~ft~~.N.~B, Jl:.t-iiJti!!~& 

£A ii~ if- lR ~\ VA 5'[' fr-J IR~. 
5. ~~~~;j(.lffl~~.i.~A~~~ftLJtI~B,Jt.t~Jti!!&& 

aA~IiFIR~~~~~~B}]~~&. m~~•-•±~~~a~~•~ 
Ba11R~\. 

20 6. ~~~~;j(.Iffl~~~-i}JA~~~ft£Jtiif-B,$t~:itB}]~~ 
!ft d1 ITO ;f:;f ;rf r}f itJ A. 

7. ~~~•*1ffl~&!J.i.#JA~~~ft£~I~B,Jt:.t♦--*~ 
~~¼A~~~-•-~~a-~~~~~~A, A•--*IR~~~¼ 
~ £~--1--~$-So 

25 8. 1afx.:i' 1J.:fk ✓f. I fJr~~~.i.#JA~,l:JL~ftLJtI-if-B, Jt.t♦-1ti"~ 

~~~~~£A~-~~L~##~~a-m~½~~. 

9. -#.i.#J~~~~a£~£-iFB~~~**· Jt:.~¼~~~ffea: 
-tfl ~-it BJ] ~A; 

i" ii it BJ] &--A~ 1fJ A-i -½~!ft, 1f ~?f iii-½ J.t, ~ ~ x.-JfJ A rfJ ,t 

2 
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~x~~~#~~-. ~~¼~-~2l-~~BT~~~oo~. ~t~~ 
:t.S a'-J T it!A~ 1.i -t ii 1f; - . 1!t-=-~=1 ~, f\z J\iJ ; 

-t~~~~~{r-J~+~~~~A-~-~-&; 
-t~--~--~--ffi~TIT~#~¼~;t~~A-~~~~' $+ 

5 ii Sh ;Jk rt {t] d1- l-=-i~it& YA&. - ~F llt ,,;.t&ii<.Jf ¥:J Ji'J..; 

-t~~*M~~ffi~~A-~~*~&, ~-A~ffi~TITJt#g~ 
a'-JiJ!lt~; 

-tit ~~k~ti:tJ ~~ti, J:.,w..;f :1fj A-~ffe~F- a\ki& ►Aa-i~½£&; 

~~iii-=-~ ~&~)(-HJ A-~ Y ~foJ Jt1t~ ~•~ ~~ ►:.i.2l-it~~ 

1 o a'-J J:. rt :t~, -#- -t ii th ~:k.M ¥:1 fr-J r~ ~-HJ A-Jr o , ►Y-1J!. ii ffi ;t TFT Jt 14- g Ji\ 
{r-J iii..:::.½£ & 1% ~A-~/~ t~ tAl&, -#-1t ii ffi ;t TFT Jt1t g Ji a'-J ii 1t 
t#~F- 11~,,;_t_&f~ ~ A-~1~:tJt-tt~IR; 

-t~~~£A(r-J~+~ti7J:.~A-*~&, *-t~*~&t~A-J 
-i!-fLi,:J-»-..-i .::.iift_,lL, $.- t ii §r;-i!-lL~j:.ii Jr; ..:::.;J3~~-Z-~, ii% 

15 .::.iift_.:fL,l..~ ii ti~~ {r-J J:. tit~z -ft,t; 

-t~~~£A(r-J~+~oo..t~A-~~~~&, -#-~~~~~ti&;t 
5(.~A-Iffeg~fr-JOO~, M~~~~~~ti&£A~%-~~~a~* 
--=-i! .:;L a>.i J!Jl IR Ji\; ►A .a 

-t~~~£A~4+~ti7..t~A-JG~•&, Jtt~~•-&£~£ 
20 A ii-ffi;t TFT Jt1-t IR J~ al.J ii ~I=- li;i' i;_t,Jk, ll. ii ~itiitit& ,J.j:. ii~ ffe IR J~o 

10. -:ko~x.;f1J~* 9 fJt~fr-J _i_ #J Aif ;tJt, tifi~3G~ iF ~a'-J/4iHt:;5"i¾-, )} 

~*ifr11J"iY~: 
Hr 1t il oo ~t ~J. Z: ; 

-t~~~£A~~+~ti7..t~~-if~~3G##&; ~.a 
2s -t ii if t}l,,t_JGi't1+ /k a'-J ~ t-4l dEJ J:. ~Jt.iY- - fJJ t~-½ hfJ ~ o 

11. -:kt1;fx.;f1J~* 1 o fJt:i£.al.J .i. #J Aif i'Jt, ti fi~fGJi -iJ-~ Mi tiJ1-t:;5"i¼, Jt 

t ii~di7 *i5cJ.. "t /J i~Pr~t:lfc(UV/O3)~ 0 2 ~ ~ -f-~~uo *A.1. "t" 
12. jo~.:t:f1J~,,t 9 Mil a~ .i. #J ;.\if ,tJt, it ft;.t}c,I -iJ- S {r-J ~iJ11= ~ i¼, Jt 

t~k~~&ili~~~R~~~##M~Ao 
30 13. :lto~xA1J~* 9 rJtli o'-J _ti}; A**JL ~ft~JG.£ ;f.-~01t1Jf1= jji¼, Jt. 

3 
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'tiizJt..i,ffl;~hi-dJ CrOX at.Jlfhi-M,l:±J, ~3EID\:.JBc-/Z.£JKa~AA.hi-~;ti;JA,;t SiOJCr 

&tr xx.~ ft ¥J fo}f ¥.J J1x., 0 

14. -Jta ;tx.:f1J~ ;Jt 9 r/f ~ 6'-J .i. #J .i\ ~ tJL ~ ftil.fc.~ 1F ~ aJ.J t 1J1'1= ~ * , Jt. 
tf7 ii JG~~ffi" ,4t-~-i$ ~f- r,:J~,1,.!_ TFT Jt14-tr-p1p r,:i\ z.t~ o 

5 15. jo{x.;f1J~;jt 9 ,P}f~a'-J .i.#J ;\~f!L ~ftil.fc.2- if- ~a'-] t 1Jt1=7f *' Jt. 

T:f -iiJtiJ!~A-4ljt iiJff. if- ]R~Jt:1-5'r/t-JiiJ! ~ ~tf!.J.a-, fiJ Jt:1- f~-~ -* 1.;ff {Jt, 

~ft~Jtli if-air-J IK~\. 
16. jla,tx.:f1J~* 9 rJr~a'-J.i.#JA-1flJL~ftil.Jt~-if-~a'-JtHi=7f*, Jt:. 

t ii it a}]~~ & lb ITO lt# r)f iftJ AO 

10 11. jla ;tx.:f1J~* 9 fJr i£. a'-J .i. #J A-11 f}{, ~ ft~Jt.~ if-~ a'-J 1M 1t 7f *, Jt:. 
'f' ii~ if- g Jj_ 8100 ~ {i -tii i - , i .:=-t.3 i' fX v:1- Jl ii ~-ti-f~.Z fal o 

18. ;10,tx.;t1J~>t<. 9 ftJtil a~ .i. #J A~tj{, 1€,fillJtJi if-~ a'-J tH1= 7f *, Jt 

t~~~~~&a•~i-~~~Jl~J-==-~~~··IK~, ~*~-~ 
b~~~~~%~~-z~?±~~~o 

1 s 19. ja,tx.~1J~>t<. 9 rJtilfr~ .i. #J A;tf tJL '£.ft~Jt..N. ir-aa'-J ~1Jtt 7f *, Jt:. 

'f'~--b~-~~ti=~ff~TTT~#a'-J~~. ~~~-~b--~~11= 
:n -ffi ~ TFT ~14- o 

4 
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5 

-f..£ 6}] ~ R-# v::1- ~f u"J;J1 .6i.~,wta\#-/g"(a-Si:H TFT);lJ 13[ iJJ7L14a!.i .i.#J A.. 

:t" *JL ~ ft,i(_?t~ ;r- ~(AM-OLEO), # 11J iffe ll.-# J!.:t" ?ti.ti~~ if/;J e<J AM­

O LED, uf tt 1% ~1t-t IR.1Av:,U'l"·a~~!i OLEO, -)f tif Atilt~/: a\.61:~v~ ~ Jl:.;j,t 

10 16 ~ a'-J ~ do ~JJ!..:r. !Ai 1% o 

:t" :tJL t¾!. ft:Ji..}c,Jf. ,r- ~(Organic Electro luminescence Device; Organic Light 

15 Emitting Diode, v:J.. r flj # OLEO), 1-t<.J!R $.-~[ ijJ -:Ji i(. iif JR¾ Ai:.. iJJ .i<.( active 

matrix)~~,t#] .;.\~#, $.- t:j=i _i_#] .i<.*:tJL itft~)tili ,r-S(i,:J- T ti1 ;ft-AM-OLEO) 

v~ ~ 5iUH! #J, .ft-,t-1t-;f-- .f.~J,-~;jf--Jr*ft.Jll J'J;J#.,f (switch TFT), 11: ;lJ l1J 

1t~-tlkizt.J\.. ,fif ,{f-jf-*ll...fj-.tJl:.:.t.JfJ; 17 >'r% :l--li'-.!:11! #J if-~ aaJ;J{f.,f (driving 

TFT) , t~-tlk ~ ~ 1it 4 ~ a ary ;r:: ~ ~ ~ ~ 1)1! #J ~ ~Jit a1 :k.., J, , ep ~t t 1J 1t -t aJJ 1c 

20 ,&.~ itfril1 ;r:: ~ " ~ tiff a~ _i_ i'JJ i(.lm;. iJJ -:Ji J\:t 1tffl ~ 1'- TFT ~fK #J -:Ji i(.,&. VS/ Jr TFT 

!ii! i'JJ -:}j J.\ . 
-~ili-i"'t, AM-OLED a'-J:Ji..?t/ffi.J£~,/f.4t;t.ary:t"tJt.il~;fP-X.~hn~5iL 

~~~~#~A~~, Jt.~:t"do:Ji..~e<J4£~.~~~e<J#~~ll.~~~ 
~~~~~•-~-~itlli~~A, R~~&~~- ~~~- ~~~~~-

25 ±i=)1t-&. <f-iJt ub a~4t,ti. .f. -t TFT JG14ary-$1Ht J:.' yJij ~*Jf] ~a"-Lfil. ,r-3a~ 

~f aaEJ Ai.f(amorphous silicon, a-Si:H)lf.J TFT ~l.;j(. o it~ fi!J l1J I, Jl:. Ji ,r-J~;t ~F 
lE1

1 ,i;1 TFT a'-; AM-OLEO a'-;1Jtt:tYll!l O i,:J. *m rti-t--~f J1i;1 TFT a'-; AM-OLED 7) 

19,J , * ~ ¾ * i + r-tf1J a~ 1i -t IR .tl 1 o, d7 -;{} v -jj" fol~ 1'f1 s~ ~ tJl;- f\ 12 1-:). :&. 5g­

x -:}j fol J!. 1f fll ~ ifllf\ ( source line A ;;r,F V dd line) 14 rJr ~i] Ao,(£. .ft-,t-1t-t g_ JA 

30 10 t:j:i, &¼:tv,lj~){; X :tfol~1'fa~J3~,~ 16. ~1'-~f a•l~li.f TFT JG14 18. 

5 

Page 18 BOE v. Samsung IPR2025-01480 
Ex-1002



02120294.X 

-f-- ili *e. -!fj af; ii: aA ittR.f)j-;tiJ m.. &!i ~ ir- IR Jj_ 20 YA 1l - ie, ~~ 22. 

it~ l)t) IE 2A, 't: ~ ~ 1!J 1 a~-!:JJ ~ A-A Ji ii-J~~ fl14):. a\ i_t TFT ;it14- 18 

av-¼1 ifJ .r-~ !!J. i,:J.. ""f i,:J..'Pki•J ~JL.~ }(.(etching stopper type)#Ji•Jt'J:-j;*-i,Ji,tl}]JJi!. 

;t ~ F- a\ lii. TFT :it#- 18 a~ .r.. "ti . -t ;\:. , ,tf. -J£ t1Jl ~~ 3 0 4l iil J:. 1fj A-% -
5 -½,¥,J!-, ¼~.ffi-½~.&,t5l:1FJA~{ll~ 14, ;r3~,~ 16 i,:J..1l~$.H- 22 a'-J 

r 'l!. w.. a'-J l!l -HJ . ~ J€; , w.Jf ,,(£it ffJJ ~& 30 €f.J ~ ifJ J:. '.lfJ A-~ - ~~tt.& 3 2, 

-i ..::.t~_Ji~ 34 JrAJ.l-~f a'Tuli(a-Si:H)~ 36, ~;f1JJfl ;ttH!ki•Jtl;ilqf~~ 
i..::.t@.if.-,J!- 34 1r:J..1l~pa\.ci.£- 36 ¾~, 1r:J..1J!AF-a"11:1.ci TFT :it14 18 {f.Jffi,t!R~ 

,t 5l-HJ A- 2J ~k ~t ;#;J , £ f-~ {R.~ 14 J:.-j; €f.J ~ -=-~@}tR- 34 lrA 1l ~ f a\ Ji.,& 

1 o 3 6 Y11J JZ~-½--¼ ~ o -1¾ :t , .tf_ Sb ~k ft ¥1 {rJ ffi ~AJllttll lR .JAJ:. ~ ,t x..1fJ A -,tt i 1J 

~ .!C.J!- 38 0 F.i!L~ ' #Zif ,(±.it UJL~~ 30 {f.J ~f--,R ifJ J:.-HJ A-~* ~I=- l11:1 Ziff. 40 

JrA .R-* ..::.,½ ~,& 42, ¼ ;;t1Jft) }ttz1H;!ktzijqt_;f(~f~5}~*~f a\ J;_½~ 40 rA Jl* 

..::.½£A 42 -¼ ~, ;Ji-*--=-½ ,i, .& 4 2 ,t 5l-1fJ AttJ% ~ 12 f/4 .&. tt ~ ~ 22 €f.J J:. 

tAll al.] l!J :1fJ , -jf-~ at ~.ff~#- ~f a81:1 Zi,& 40 J,:/,. ,Ri ..:::.1:-.Ii.& 42 1* '&! ,,f£ Sh ~krt 

15 tiJlf.J~do.J:., .f.-t~tll~ 14 J:.:iia~~#-~fa\;;_t,,¥_ 40 rAai.:::.½£,& 42 PJ 1J 

Jl ~ ±--¼ ~ o iYR:1- , ;f •J ft] ;ttz,J,ti i•J .r.. "ti , -t th~ rt tiJ a'-J fyt ,t -tM-¾ IR :tAJ:. ~ 
,t5l:1FJA--Jto, j11J;;r11:.i-=.½J.i,.£- 42 !R~A;l]-~tll/~tllittlt.(42A ~ 

42B), "iiJ"1t~~~j:. a\1111- 40 IR1t-A:h-~tll/~tll;if1ft!R(40A A 40B), £ 

-t ~ f a"h z_t,& 36 )t)f] ~ t1= JJ - )f;J m. o 

20 # r ~, -tit l!f1 ~$.:_ 30 af; ~+~rm J:. -ffJ A-1*;tr R- 44, -¥f. =f'l m ;ttz,J ,ti 

i 1J .r.. t;*1%;Jf ~ 44 ~ £:J,·-HJA-i-:i!.:fL 451- -i-=.i!.:;L 45II rAll-i 

..=:..i!..:fL 45III, .ft:. 1f §i;-i!..:fL 451 i,:J.Jl§i;..::.i!.JL 45II 1t1-ff1}-}J1J:J.-1i-m ~t»..!~ 

i'll ittR.(42A A 42B)Rt:i!i at~-=-½£~ 42, mi~ ..;:..i@.;JL 45III JJtf ii~-~@. 

~&32~¼•~~~~14af;~~g~o $~, -t~~~A3o~~rfJJ:.~ 
25 x.* A.--A;t :i1t 8}J ~t.3}-t~at ~1l'.AIE]4P.i(ITO)~ 46 a~ [!J-Jfj, ►:J-i±JAfe.-3fJ .£ ,T­

!R.tA 20, -Jf--11..£.1.i.i-i!.:rL 451- i ..:::.i!.:fL 45II ►:1-..&.i ..=..i!.JL 45III a'-),1._tt. 

g)j\' i,:J_ 4l ~ it!, i!, *j{ * 0 

if~ l}i] l!J 2B' 'e )t lt; [!J 1 a~ fJ} ~ A-A .£ 11-JJl;t ~ .1.. OLED a111J do ,T- t: 
l!L ~ J:.ii.Af a0c1i1 TFT ,it14 18 1GA.z~, .tf_i!it~W.J.. °t-Z1JIJ% A.i!At~ 

30 dr7 ~J.!:fl.;}, -Pt-W./f-~A.;f.R-~i:JL/~ 1}-f-~Jt.:.t,J-# .£- 47 f/,R-FJltll½ ~,§;-

6 
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48, 1;t!.kft~A 7 AM-OLED MJ 1-~ o !'Aifn, ~.t:Yl~MJ~do~JJ?..:Jt;!(. tf, 

:ifil_ 't ;Rm 1{-~Pr~~_ft.(UV/03)A 02 ~~-t#-a1:!.db~t~.r-t;' j(i]~dCJ5tA1-

t; tf {r-J UV JG~~ffi.1%~l=-a\-6.t,Jf 36, utim~ftl~{/i~J.li(threshold voltage)Jf/Ja 

~ ~ it ~Jfi,(leakage current ).tf /Jri {r-J l"l ~ o ~ r--M:. tr-J TFT-LCD i t; i?rJ ~ , of 

5 i,A,if. UV ~"ff~J:. "t.:t.-0":i!Ati!:k..?J:J-.!, Jt tif1~i..4t.d6 MJ~ffi.1jHt¥J, y:J-jf~J:. 

~1',;JJI!, 1.a ~xt-t ~F-l~$i TFT MJ OLED J:. t; i1n "t, ~-t J€i~~fJt~*JL/~?} 

-ft;f"#~ 47 e~ f~t,J, JG*~~Jl:tiQ.:i!j(.~J!:~M-tk~F-a81:T;_t~ 36 ~~ffi. fr-] luJ 

J!. 
~J}t.:t.Pr, tj"-fJYl~aJ.Jli.~4,i-Jlt{J{J~faEl1:1Ji TFT 1-t; im1:, ITO~ 46 fl~ 

10 OOM~~sm-t~~g~2otf,~~m~*#hi~½~~~i~½~~ 
.:t. fa] A~i ~½ ),i, ~ ~ ~ -~ ~ $.Z fa] MJ ti i!At1ff * , ;,~ Jq ~ ;r;[i 1\ 20 YA 

>'raJ.i ITO~ 46 ii4P½~ft1fjA_-~1- OLEO IR1\ 49, Jl:l'.Af 1. OLEO IR1\ 

49 * ½ j1=- .1..£JGJYl~, :i1l i7n i½A.-1' ?l·-t-{IJ ~ jJ ~M ~ii,A Jl;i»i'.t-f ito 

15 

!El Jl:t' )}'-.~ aA a~ .i.~ m a~ .-iE. f" .tl~-;f'f J!-* }t.~iil.Jt;ft] {J{J AM-OLED, 

tr. }t.iJ!. ilil~t ¥1 ~~~ii- g .t~ YA 9 r a~ mi ifR , tif JJhiA f ,n, i;_t$ YA F.t .i1:. J€i ~ it A 
UV JL~)JtJ:. °t {r{J~ffi.1Ji, -Jf-ii]""/% ~ *1.. ~~i,A zftJ1% AM-OLED MJ,£.}c.J'ofgt. 

20 ~~ fJiJ .ruw .tl~-tr _i_-ij; A,* *JL ~ft~fc.~ ii-~, *--ft-t IR~\ tf @A5 

* : .f.. j,· ~ ,t- ~ F a\ i;_½ TFT AAt , lL ~ f a\ ;t TFT J't14 aJ.J iiJ it. lb-~ f a\$_½$ rJr 

~A; -~~g~, ~-~aA~~~~;f/;J~; ~~-~iJ!.~$, •~-t~ 
iF IR 1~ r~ >1H1J.i IR J~J:_, $,- ""iiJ"" ~ f~ ~ 1i-t IR .ti~. y:;_ >'r a~* 1.. OLED, *-;ry-~ iiit ~f 
A4&~~~~~~~~~~1~~~-

2s tRtAL.t~ m a~, 4'--,il. fl}] {lJ-1--4;}=,1.£,if_-f-.t,l-1*'- fc.~mtf;t ¥], .;r hf.iiii~F-

~4&~ ~ ~$-~-0" ~~dii *~1 ~~~UV ~A~ ~-t#-~ ~, itt~ ~¼ 
m*~~~§~~A-~~~~~Fl4. 

4'--£~~!-#,1.£~-t.t,l-1*'-~~~~~' tif~~•~OliDIR¼, 

0J Jl:t ,if~ ~t~jt * ~ O LED IA J~JL 1..:&._}t,JJl ~, itt itn ~ :Ji ~ ,J.,~ o{J ~ 17 ~A 

3 0 ~t YA J,l ~Jt it f- 1fw 0 
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f!l 1 ~ if- JJl;ff ~ f a81:t ;t TFT {/.J AM-OLED €rJ.J 1Rt-iYl 00 ; 

5 l!l 2A;,l~[!l I ff.Ji)]~ A-A'~,r-JJl~~faa1c11.½ TFT it14aJ.J¾1JdrJ.r-;tOO; 

1!J 2B ft.x} 00 1 a-ry-l:JJ~ A-A'~ ,r-JJi!.~ ~1. OLED a-ry-¾1J tro-iF~ [i]; 

00 3A .f. 3F ft.Ji iF,f..~ BJ] ~F 1:1\;;_t TFT f/.J AM-OLED 1.. r: ~*ir-J*lJil!!J; 

00 4A .f. 4G Jt.~ 00 3 a{]-t]J~ B-B'~ iF~~aJl~F a81:tJ.f TFT ilJ AM-OLED 

.r.. t; ~*a~¾,Jiroir-t:00; ~A~ 

10 If} 5A .i.. 5G Jt.;;~ If} 3 b-ry-l:JJi\ C-C'Ji -iF *~ aJ] ~F-1:181c1;;1 TFT {J-ry AM-OLED 

.1.. ~ ~~fr-) ¾1J do ,i;-~ 00 . 

F1't IE 'f a{J Nt 00 i'tic.iJLaJJ ~o T: 

Jjt~ ~t,t.: 

1f f- [l:l:~~ 10; 41-t,%- ~~ 12; ~t~~~ 14; ;}3~,~~ 16; ~F a1'l111 TFT it.14 

15 ~18; ]&. iT- fK.:i:~~20; '£.~~~22; i!B}J~ffi.~30; §f;-f@J_f_Ja-~32; ~..::.j@J_f_ 

J!.~34; ~f 1,flJJ.iJ!.~36; -t!ktr] ML J.l:.J.a-~38; ~~~f a8i;Jl1Ja-~40; §f;...::..½ 4,Ja-~42; 

1*.fr J.a-~44; i-i@_-JL--451; i ..::.i@_..:JL~45II; §f; ;..im_..:fL~45III; ITO Ja-~46; 

;ff:-/'Jt./~j)---t~Jt.#*Ja-~47; YUa½/,i,~~48; -';f.1.. OLED JRJ~~49. 

-'.f:~ aJJ-tl&:: 
20 i!BJtl-~~50; §f;-½~~~52; ~*~~~52S; i--t3~tb~~52I; _tr;.::.. 

-134M~~52II; '£.$-~z r'£.f~~52C; %-t@Jf~~54; ~--==-t@}f-.ff.~55; ~f 
JcJ
8.iJ;1Ja-~56; §J;-i©..:fL~57I; 1lli1JMLJ.l:./.a-~58; ~~~fa8Et$1Ja-~60; §];..::.½~ 

Ja-~62; Jt-t%~~62D; l"£, ~~.z...t.. 1t!A»--~62C; -;1f- P ~63L 63II; 1*.fr ~~64; 

~..::..i®,.1L~57II; ~ 3..ifil.:JL~57III; ~ ~:i.ili:JL~57IV; ~ li..:i.ili-1L~57V; itBJPr--
25 itJf~66; Ji ,r- fRJ~~66P; lG~iMtffi.~68; ~1. OLED fRJ_,,\~69; ~f{JL/~~ 

-f£_}c.A-t#.&~70; YJta.½~.&~72; ~-4):~Ji_t TFT it14~TFT1; ~_::_.:J!=­

J1i:ift.£ TFT ;"t1t~TFT2o 

30 
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Ji iJ:4'--~ aJl ir!J J:.i2t:fµJt't: m a'!J, 4t,tr., :fµ1fu,~- ~'t~ aJl i& /di, r >tAt 

~~~~~~~. *~¼~00, ~#~~~~T: 
~~1,11 

~£ a}]-t}l~-# rA ~f a61:1~~Mb16i:1#-'f(a-Si:H TFT);AJ .!31H/;.it14~..i..#J #.. 

5 ~*ft.~ ft£ Jcii& ;f-~ ( AM-O LED), Jt. i!: l:1Jl ~ it ~ J:. J!.;t - Jc.~ mt M ~ii , Pf 

YA it 1% ~ {J j- lK Jj_y:J- Y)-- bJ.i * _1_ OLEO, :1t1*-YA ~ ~Jf; ~ ~ OLEO .:r.. ~ P,T f-

1. ~ 4l 1%, 

rA~ftJ ~1"~f fl
8.i$1 TFT at.; AM-OLED ;h1f1J, Jt.~¼;t J,-t-F+71J bJ.i{t-t .. 

IR Ji\, a, 1/i5 Y ii foJ ~ 1+ ei ~ :tl-t\ YA 2l * X 7i fa]~ 1+ a~ ~ t»..~ ( source line Ai 

10 ;f~ Vdd line),J,Jf",fij ~0 ,(£*-1-{t-t lK J~ tf, €?..¼~ ~*9ti X iifoJ Jt 1ipfIJ.;,t=1 {t'±t 

t~, ?Ji ,t- 4F iil i,_t TFT Jt14-, -,t iiJ fa JfJ it a}] ~;V,tfo]f ~ A a"] ;ii 1F rR J~y,cR­

~ $.~L -.fJ!t a1 ~f 1c1
8

EJ i.t TFT ~idi;J a1-$1J1,t 7i *, Pf~ jJ tkiH-} .i.l:. ~ (etching 

stopper type)r:.Z.&..htiJilt~(back channel type)lr-Ji1J~7i*, y:J.. TY::l.titi1]~J.I:. 

~ a~ t 1Hi= ii*~ -i,)t.a}] $--~ l1}] eJ.; ~f a"ii ;;_t TFT aJ.J AM-OLEDo 

15 00 3A .f. 3F Jtlf. -if-~%_ 1:1}] ~f a"11c1ii TFT a'-J AM-OLED .:r.. t ii-;J-.a'-Jffl-iJil.l!J. 

1!J 4A .f. 4G Jl.9ti [!l 3 aJ.}-bJJ~ B-B'~ -if-4'-%._a}]4p E?
8EJiii TFT a"] AM-OLED .I.. t. 

ii* a~ ¾1J dQ iF ~ l!l o l!l 5 A .f. 5 G )t ~ 00 3 a"] +JJ ~ C-C' 1f. iF ~%_ 1:1}] ~ f 1c1
81:1 lii TFT 

fl~ AM-O LED .I.. f; ii* a"] %1] do TF :t 1!J " 
j"A,, -,kol!J 3A, 4A EJ 5A folt~, ff-:i!l:1Jl£.ht 50 ~ii,J:.~A-*-

20 ½~~ 52, 1t~-tf-*-½~~~x.:1fJ,s\-){; X iifoJ~1'f€f-J~t»..~\ 52S, -~ 

X ii~;!11f~{]~-.f3~¥i~ 521- -x; X 7i~J.E.1r~J.i~..:::..f3.it'±t~ 5211 i-:.c&.-'t1 

:t.SfJr~i&.52C fr-Jf!l-Jf;o Pt;f;, :siol!J 3B~ 4B l:j 5B fo]f-ir-, #..Jf,(f.J!a}]~ 

$.. 30 {f-J{lur,J:.7fJA-§f;-~e.fr:t~ 54,-*..::..~@.*h-~ 55 y:J_Jl-~fa'1lli~ 56, 

Jttfi ~-i~±tJ.l. 54 MJt,tttPJ"~}f] SiO2 , SiN, SiON, ~..:::.feJt& 55 MJifJf:f+ 

25 or~m SiO2· SiN, SiON, 1t:11J]f]Jtt1H!ki1]-tl-:¥-~-+~~~Jt;..:::..i~Jt,M;- 55 f).J.l 

~f a\11;§- 56 -!-~, Pf 5}i1J,(f.:tf;-.f3~¥J~ 521 r:J-» .. Ji;..:::...t=1-i¥i~ 5211 a{J~f.i\11 

TIT~#~ffi~g~~~~~A-~*~~' ~~~~~52S.J:.ii~¥..::.. 
j@.ft..§. 55 v:J..,&_~ffl8.Jlii,& 56 J)]ij)t__Jl,~-k~, -jf-fi±~-~@Jt~ 54 i,:,t_-ffjix,­

~ -:@.-1L 57L JfJ 1-i ,J.fi-tl:: ~it»..fe\ 52S ~1~~n'--fR .t,,'x_, ~¾~, -t Jh~iid~ M1fffi-

3 o ~ ifJlltt-&. g_ 1\J: ~ ~ x. -H; A -t:k i 1J ~ J.I:.~ 5 s. 
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jll7[!j 3C, 4C EJ 5C r}f.r-, 1RJf-ri!aJJ~A 50 ~1t-1--~ao_t-JfJA-4f 

*;fr-a\l_l~ 60 f}_J,l-§f;..::.½~R. 62, .t--tJ:r~*::IF-a\l_l)k 60 iif1tffl n+~~ 

~ ~f a\li.##. f.tl{,, :,frjffl Jti1Jt.ki1Ul;i(~f~~~~~f l1i1Jilff. 60 YA,ai..::. 

~~~ 62 -¼~, JJfiif44f-~..::.~~ffi" 62 tt_:5(.-!fJA-){} Y ~~~1+~~-t!~ 

5 62D ►:J.1l-'l!.~~a'-JJ:.~~62C ~007FJ, -}f-ia]fltii[;Jt~~-9fa\;_t,£. 60 j,:J-,R 

§f; ..:::.½ £ Jk 62 1f 'fl!,(£ sJi;!k #t ~ a~ Al iiJ J:. , .f. -t ~ t2l~ 5 2S J::~ 81 ~~ ~ f l~ 

Ji.lff. 60 fl-»-..J..::.½£& 62 ~1j~~¼-!-~. Jft~, ;;f1J}fJJGi1J,tti1J.:r..~, -t 
Sb:-lki't¥g81-ffi;t1M~IR~J:.~;t)(.'.lfJA--Jto 631 ~ 63II, .YJ 1J"iif1~Jf;-=-½~ 

ff. 62 IB.5}JJ\j;-~tJl/~W.tt!A2l(62A A 62B), iiJ"1t#-~;Jr-a\Jii.~ 60 IK1tA 

10 ;lJ -~i,~/~i:ll;rt-1ftlR(60A A 60B), .f.-t~F a\;_t~ 56 YJ1J )f) ~1,t ;lJ-iiJit, 

jt, Jl:r. 1~ k.ft ~ A i - ::Ip- lb Jil TFT .itAt(TFT 1) 1t:1- 2l ~ --=.~I=- a\ Ji TFT JG 14 

(TFT2)o 

-J(a 00 3 D, 4 D l:j 5D fo}f .r- , ,ff.it Efl~£. 50 Mi it-1--.$:.. do _t -Jfj A-1*=tfr ~ 

64 , ¼ JfJ ?ti1J1:!k i 1J _r_ "t. ~ 1*=tF ~ 64 fl .f. !J,· JFJ A- i ..:::.i@.-1L 5 7IL - ~;. i@. 

15 .:fG 57IIL -Jit \l!lir!.:fl. 57IV lrAi3l-ili.i!.:fL 57V, fr~ ut~~t±L~-i!.JL 

57I. Jt:. tf7, §f;..::._i!1L 57II JtAll§f; ...=-.:i!.:JL 57III 1J',n1J.f.~ ti:~ ..::.::11: a1l1'1 TFT 

;1A4(TFT2)€!'-J~W./~t2ltA2l(62A A 62B)Rt!lt{r-J§f;-=.~~ff. 62, im1i!.:fL 

57IV ~~t1:i..::.-t3.t~~ 52II a'-J-~, .f.-tili.im..:fl.. 57V .ro1J~.i:tb 'l!.Z.~{r-J 

..tit¾ 62C ~l.J-~~[1:l~Q 

20 -!loOO 3E, 4E ~ 5E fo}j-,r-, ~_i!f!JL~M. 50 €r-J~dr,_t.,t)(.JFJA-J!-ifi":it~ 

f it~ 66 81 00 *J , Pf 1Jt.ftl ITO .:tt #, YA ~tJ A 1e.1f3 1& ,r- l1 :l~ 66P, £.l:{i. * 
-i!.:JL 57L i-=.i@.1L 57IL ~-=-i©..:fL 57IIL i 1!;:Ji@..:fL 57IV irAE..iJii!JL 

57V ii~~~ IB. :ll¾_, YJ 1J Jr;-itaJJ-!f- ~g. 661 o[i,:J-~*'£.$.~e{J _t ~ifll 62C 1j J 
..:::..t3 .t~ i\ 52II -Z.1<1] a1 it :i!#3tk*, iti7 J ...::.:tt E}] fit,& 66II of 1-A{<*~-tllt\ 

25 52S .£J ~-=.J3 .t¥5 f\ 52II .i:ffl] a'-J 'l!. :i!~it:l*" 

11700 3F, 4F .1:j 5F r)f,r-, ,t£.itaJJ£.&. 50 a1~,t-Az_doJ:.,tx.~~-JtiiJ! 

~£. 68, .t-- .f. '.Jr,£_£ ~-it a}]*'£.,& 661 i,:1- ll~ -=-it a}] -!f- 'l!. ~ 66II, ~ j; 

.j.,l:~ir.!R:lh .. 66P, ,DJ 1J>t:il!mL~ 68 <ifJ)hiit~FaEfu,i;iff. 56, *~EFtf~~~.1. 

OLED 1K J.:!\ 69" jJ 1 fij 1t .1. L , >t:iJ!.ititg. 68 af] I!:} ~£~Ji 7F IR J~ 66P YA Pr 

30 ~do~.,ff.~~~~~t, ?t~&Jk68€r-J##of~m£~~~JGA~-~ 
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if ff-tttt( 1o: Cr0x)A ¼~ ~ 17'--f-W n~ a'-J ~~~~ii Oo: ~312. M.~/i;~,W,), .§).. 

Jt ¼;t -1'i!:1t½ ~a1 AA.~~~tJ(1o: Si0)Cr)o 

&!€;, ~ffi4G~5Gffl~.~-~~-i~~~~k~ff•~*•~ 
If, "iiJ"" 5RftJ ~7r~~~(UV/03)~ 0 2 ~~ 1-#-~dilm-~i ~, .~Jfi~#{;f~;t 

5 ~-;t*JL/~¾-f-~Jt#t4~ 70 lrAA.-fflt&.½"1/k 72, 1i.kftJtJ#.. AM­

OLED {r91. ~ o 

lci m~ -tl~,t~nr., ,4'..£ a}1,,tf_Jk iF IR.t~ 66P i,;i_ 71' a~ .drJ J:.,fl_~Jc.~~~ 

68, iiJ"" Af.iiil~F J'oii±~ 56 1r:,{ 1% J.1:.Jt.1t.J€;~~di:15t)9t,i 1: t aJ.i uv Jc.~~ ~-f­

~~~. *~~•m~~ffi~~~~~~~~~~~MM. ~~. ~~~ 

10 ~ 68 _f_j,·,1.A.Jr;-i!a}J~~X. 661 i,;J_A_~..=.Jta}J~~X. 6611, PJ"F~~~.1.. 

0LED !R.t.J¾. 69, !zsl §l'. PJ"";tik~Jt.*1.. 0LED lRk\ 69 r .i.~Jc.JJi!.~, itrim~ 

'.],· -1' ~-~a~ l£. ;/J ~n ).£1rAA.~Yl1t-t it" 

~ tt~~ aA t:J JrA -1fLi! ~ ~1f1J~-Jf--j(o J:., ,fE.Jt.'t: -#-4 Jtl i,:.{ FtUt4'-~ aJJ, 

4',.~~~~AJ, ,,ff.~~-~£~~~#~~~~' S~~~~~#~& 

15 .1q JiJ1$, !El iH~.~£. El}] a'-J1~;fr ~ IB1 tb rJtNt ~>1..:f1J-:f:->J<.pJt~)(.a'-J 7J *-. 
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1. -# ~ }G~.:[ ' $.-# ,t£,,(f. f-' J!.-'"-: 
,,ff.~~_t,,ff.;f; 1 -jj"~_tJt1t~a-t%-~; 

,,ff. !:j J:. 1!Jt .t%-- 3t3l Mi §It 2 ~ %i) J:. lit 1t €r-J .f=1 ~~ - ; 

~~.1.~~J:.a•••~J:.a~••Mi~~g~~~MJ•-t~~~~ 
JJl asij #,. ,f ; 

-1±-~~J:.a•• -~j_ r Mir ff;; J:.-HJ A' ~ :i!!U J:.al4 JJl Haff #,.,f ~ J:a {t -t 

'l!.¾.J:. MJ41ti~~a; 

-1±-~J:a•••aJ:.MJJ:.&_t-HJAMi~*a•; 
;re._ta4• ~ *•~-1i-t ~ 1.i-m1 ~*a~¾.~ _ta 1t-t it~faJ ~it~ 

~' !:iJ:.aa•-~M-&-HJAMJ§!tl'f•&; 
4e.J:.a4•~~aMJ l!l ~ ~ii1Yl1 ~*a ~~~J:.a ~~a-fal ~ii~ 

~, ~J:.a~-~~M-&-HJAMJ§!t2'f•&, 
-1±-J:.a•.t%-~, _tai 1 'f M&, _tai 2 'f M& 'f, ¼;ff ft.1tJJlo 
2. .t%-lx.,l:1J~>t<. 1 ,Jra€r-J ~i'G~.I., $.-#~,,ff.-t: J:a~•~- J:a 

i 1 1' • & . --1:. ai 2 1' • & , ,,ff.~~ & --1:. ¼ :-ff t.1tJJt 0 

3. tR.t%-lx.,l:1J~>t<. 2 ,Jra€r-J iti'G~.I., Jt.#,t1-1±--t: J:az&-ti~- J:. 
ai 1 1' M&. --1:.ai 2 'f M&, ,,lJg. t.1t4!.JJl. t.1tliJJl€r-J 3 &~:#J 0 

4. titii~xA:1J-:t-* l JiJraal.J~1t~I, $#tL(f.-t: .1.j£_l 11'~&, 
'f faJ4,,ff.~~ _tait~•~~A M-&7FJA€r-J§f; 3 1'M&~:i!J1JJ:.a1t-tit 
tllJ:.o 

s. tR.t%-lx.,l:1J~>t<. 4 ,Jra Mi ~ }G~.J., Jt.# ,1.i1-1±- -t: J:a ~ ~B-~ ~ 
_tai 3 'fM&, ,,ff.~~&_t¼;ff ft.1tJJlo 

6. tR-t%-l5l'f1J~>t<. 5 fo)faM} 'l!.JG~I, Jt.#,1.il,,ff. f-: J:a~$·~~ 

J:a.3'fM&, ~-- fl~~«- ~~J!Jll€r-J3&~:#Jo 
1. tR-t%-lx.,l:1J~>t<. 1 rJra€r-JitJG~I, Jt.#~,,ff.-t: J:.j£.1t-t-~tt-m1 

~ ~2-~ ~, ,t faJ 4-,,(f. :tr ,,(f.-JfJ AJ:.j£_~ JJl 1,1
8
f} #.~ €r-J ~~JllJ:3fJ A~~ 4 'f 

• & ;t 'l!. ii J1J J:. J!.§f; 1 'f • & _t 0 
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8. ;i=J.t;&-{x.i1J~>t<. 7 fo/rJ!.~%Jf..~lt. Jt-#~,,tf.f-: J:..J!.~ 4 it~~. 

~__t~~~~~f~~~~~~-~~A" 

9. iffl-.tJ&-{x.i1J~;t<.1 rfr:i£.lr-J%Jc.~I. Jt-#~.,ff_-f: J:..J!..f3"~.,(f_J:.. 

j£_{f. JJl a\#. ,f ~ r ~ J:. i.tJ:., i1ri J1, i!~.tl~-lL.EJ #J:.j£_j'f. JJl a\ #-if ~ -f 
-!t-#-~ J:. i.tI MJffi-ittU!~" 

1 o. iftl:t%-*x.i•J~>tl 1 rfr~MJ tiYG~I, Jt-#~..(f.-t: ,,(f.J:.~41t~~ 

&a'-JJ:.j£_•-tit~-~~&it¾~J:.j£_~~tid~ti~&it¾z~, ~~ 

½*~~a'-J##(r-JJ~~A, ~at, -it111V-J 1 JA-, Jt½*~1rit~t~J:tJJtl 

(r-J 1k ~ aJ.i ###:1 A aJ.i 1k aJ.i it 1'r J1r JJl. 
11. iftl:t%-*x.~•J~-t<- 1 0 p)j-j£_ lr-J it JG~.I., Jt. # ~1±--t: 

__tit. it 1'r J1r JJl, {!J ~1t~JJl;f\:r i.1t'1Jll#:J A. 
12. iftl:t%-{5t:f1]~;jt 1 .P)fila{J~)t3lt]t, Jt.#~,(f-f: 

J:.j£_~~&~,m~ilJJl~A, ~~,~~AJJ~~J:.i&.a•~,i1nJ1 

'.tll~,t~ A:h ttJ:.il~•~.t.'.t" 
13. iftt:t%-*x.;f1J~-t<- 1 rJrila'-Jit.Jt3lt.i., Jt.#~,tf-t: 

,tf..f'i=;lJ J::.il1t-ttA&.MJ£Jtiji_i_lr-J i 1 ~~JJl, ~f'i=;lJ J:.~~$.~~ 

a'-J£;!Jie.1l.a'-J~ 2 ~~Bl.zit, .i.!Yzj-J:.il§f; 1 ~~Jlla'-J~oo ~~-f-J.F11t 

~J!.. 

14. -# ~ -fi.t -tr, Jt-# ~~ -t: Jt-ifiJ A:h J1:-¼~ r it JG3lt.i., 1i ~ 

)tJlt.i.' J!--i-: 

#.l.~J:. -tf.1!t 1 i.;"" \f;J J:..J!. ,ff lr-J ~ :t%-~ ; 
,(±. .EJ J:. i£.~-il ~ ~:)l lr-J i 2 i.;"" l1iJ J:.J!. {ip €r-J a i' ~; 

;p,li,ei I :h .EJ J:. i&.~ 41&-~ ~ J:.l!A3 i' ~ Mi ~5l lR ~~ ;Ji a'-J 1#.-t ~-~ff. 
Jlta\#-,f; 

~ i~ _t_ i£.~ .t% ~1i. r tr-J r /k _t_ 7FJ A , % :itJ1J _t_~~ Jll Ftac1 #. ,f ~ _t il 1#. -t 
it ;t~_t a'-J -ft-1it-~ ,'$:.~; 

~J:.~~:t%-~~J:..a'-JJ:.~J:..~Atr-J%~~~; 

;je.J:..~41it-% ~~ at.;1f -t l@i,(_n:_ ,fv)1 % ~~ ~ tl:ftl J:.~ 1f -tit~ fa] ~ :a~ 
~, ~J:.il~:t%-~~~-~~AWJi11t~~; 

3 

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



200310113771. 3 

~J:.~4-~~-~~~~~~~~-~-~J:.~~*B-M~~~ 

*' ~_t~~~~~~-~~A~i2'f•~,K 
.,(f.J:.~~.f,%-~, J:.j£_. 1 tf'•&- J:.~• 2 'f~&'f, ¼~it{ti>Jl. 
15. -# rt JG~.i l!<J t1J i½7f *' $# ~1±- -f: Jt-~ 
1£At Ji _t , 7fJ A ft-Jll a\ #-,f lr-J 1. Jf ; 
.,(f.J:.~~>Jl~~*MJffit•J:., -JfJAi1&M~~>Jl~1.;f; 
,,tf.J:.i£.i 1 A-faJ ~~JJt~ J:. 1ro1, M.. r YL.-Jf-*~**-JfJ A1t-t it-tt 1ro~ it~ 

·~-- it¼$&~~~~~-~~-~-, -JfJ~4•it~-~.J:.4; 
,,tf. J:. i£.41if it~ & ~ _t 1N , -JfJ Ai 2 A- fal ~ •a MJ 1. Jf ; 
,/£J:.i£.i 2 A-faJ ~~Jll~ J:. 1911, ftl ¼:t ft..1tJJl~-!t-it##, tfJ A ll!.i!. 

11J J:. ail nt 11:1 #.if l!<J --t--!f-#-~ J:. #J !It :t%-• , it i!J1J _ta 1i -t it 11. -ffl~ it $-B 
it•..1:.~J1tf'•&.~it~~J:.~~~it~~it$&it•..1:.~-2~• 
A- (r-J .J:. }t ; 

,(f._ti£.M.-i%•, 1:.ai 1 'f ~~- J::.i£.J 2 tf7 ~~#J J::.1W1, -JfJ Ai 3 
~ fa] ~itJJl #J 1. 4 ; 

,(f.J::.i£.i 3 ~faJ~ttJJl{r-JJ::.1W1L -JfJA~i!!tlJ:.ai 1 1'•~1:.~i 3 

tf'•A--~~~~J:.~J2~•A-J:.~~$•-~i4; 
,,tf.J:.~-3~M&.J:.~it$B~~J:.-, -JfJAJ4&M~-JllMJ1. 

Jf ; ,,tf. J: i£.i 4 A- faJ ~~JJl {r-J J:.1W1 , -JfJ A~ ~!tl J:.i£.i 3 'f • n. J: lr-J 1f--t 
~ ~ {r,J J:. Jf . 

16. f~{j-~5l~lj~5J<. 15 fo)fJ!.~ it:1t.i:l._i. ~-$1J:r!.~*' Jt:.#~,(f. f-: 
J:.~-JfJA4~~$-aMJi4, ~rj£_1.Jf~A: 
-JfJAJ:i£.•-t~-tt-~~-~-lr-JJl.8&lr-J1.;f; 
.,(f.J:.~- 1 tt lJOCJJl ~ J:.1W1, -JfJ AJ:.~ it-11'-$ JDt. MJ J 2 WJ lJ!!>ll at.J 1.;f; 

--tf.J:.~J2ttaJJllr-JJ:.., -JfJAJ:.~~~it~•it~a~•lr-JJ3WJ 
1)1[ JJl lr,J .J:. }t ; 

-•~~J::.~Jltt8JJl,_tJ!.i2tta&~_t~J3ttSAOO-JfJ~ 
-HJ AJ:. ii.1t -;t ~ 1.n: 1W~ it$&~~, J:.ii. it -fr-~ nl~ J:.ii. f!J >t. it ii 1Y!1J ~ '$-~ 

~ {ht. {r,J .J:. }t 0 
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1 7. 1~tlk.tx.:f1J~* 1 s foJri£. ~ ~ JG~I ~-$1~~ *, -1--# ~~ -f: 
*AJ:.~~~~~~~i~, ~r~i~~~: 

*AJ:.a••~~-~~-~-~-1~•-~iJf: 
1tJ:.ai 1 '1rli!!JJlf!J 7FJ1t7FJ AJ:.il 1t-f rt!.~ 1001 ~Z.& t½?A,U.lr-J .:L/f; ./f. 

.l.. il 1f; 1 roir li!Jll lr-J .l..1PJ~ , 1fJ AJ:. a lf!J 1r It JJl '1<J §f; 2 WJ J½i!Jll ~ i Jt ; 
~.l..ii.J2~a&~J:.•, *A.l..ii.~~~~-~~•~-~-3-

.!Ji!Jll ff.] .:c.;f; 

1t.l..ii.J 3 1W1'1!&1E*1t*AJ:.il~1'r/tJll~J:.~l!J ~ ~{i:.1Wi~$-a 
~~~.:c.;f, 

J:il l!J ~ ~{.n: -19l1 ~~• ~¾~J:i!. ~-fr It Jll, :+t.* A:JJ1k~-¥-$.-if1 ~A 
:h 1,~ J:i!.1t -1.:-~ 1± 1N ~$--a~~~ J:. ~ 'l?.1r ~ Jll a(J if1 ~~:k.. 
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;fi._;ijC{jJ ~ 

~~~4-t~~~I~~~~~I~~~~~~~I~~Afr-J~~~ 

¼~:ft~4.00:~. Jt?r, ~~o/l:i£,"1-t~--ti~ (paper) ~lr-J ~~~~_IA EL(~ 

ft~~)~_iA~m~~~#.it*{r,J~_i(~~~~I~~~~~#~~~ 
:ti...#~ ~3) ~V-J-tl~4l~. 

,if=f' ¾ ;tt #.. 
i,:J. ti, A 1f1~il PJ"'i,A *Jfl ~~ ~ ~ fr-J tt JtAhJffr ~#-t-zj-~fa]~ A, 

11!. tt--,r-it 'e: 1f1 ~-tf ~1ticii!:ii fr-J **i11-ft !fl 1t ~ ~ ~ fr-1 ~ 1'1a1c1 ~I -!f-a'-J tt JG 

~•--~I, ffl~ '!fl.lr-Jiffe', ~~~~*Mtt-•-t~♦-+•• 
~~~~~~V-i*~~~, ~~~fr-J~tl•L~~, ~~~•-+••~ 
iif~~~A~~~~~fr-J~fr-i**~m. 

ft Iv~ {f lJ/,J ~ 7'G~I , *JtJ ~ J:.~-~ lJ/,J £.~ WJ - ~ J:., Jl-¼ia r+;R 
J{t~F11J ~~~ 1t-t ~~~i.t~.I. Iv 1t 1J;re. iii 1t-t ~ :fllfaJ it~* {r-J J3 Ji~~ 
~-t%-i\, i,:.(J.l fF }}1t •jf-*JtJ .it14-fr-J TFT (if.1Jt Qaij,ff.,f) ~V-J 1rit-, t.i Pf i,:.( 

.fl~iif i!A-t.ff ~ier+JJl! #J{r-J ~JG~.lL ~ ii~.ff ~ie.r+l¼IK#J{r-J ~Jt~I tf' 
J:.~ TFT, Jl-¼-t1tf:~~~~:ilk~Ja], -n::~,J~;f"{i<J-!f-i! . .1H~ .. >'r, ii TFT 

r.il:j;J-3.iN;i\~!Rti'ki\ ~:i!.~*· ~Jl}J-f J}t, .(f. tif fJ.i!:iitl~~,tt-$1j TFT ~ 

~i@. • ;l_u:. {i<J ~at, ,1f. ii TFT /v ~ii~ 'ff oL r, ;r,t~#.-t lf!..:fll~JJa.i!ii!Rt 
-t%~1*'Ur'-*{r,J l!l 1#-1~-;-, tk..JE3JL ~AJJ PJ"yi,tj-it-+1#.-t~1t3ti!ii4 
~1-t.. . 

• i,:,(J:.~{flr-J ~7'G~I 1f, Ii ~~*~Alv --~{iJ.J£~J:.-$1JftJ:.J:. 
~11~ .tf-{iJ.J ~#~At, 1!tJL* ~:z -t iiJ ,ti~Jl..-Jr , JiJ1J M jft;tt ~ ~Iv f; -:t- :k. iii 
~, ~ r1i1-#.tf.$11!.1#.-t-Jr o 4, ~JliJL 1t~~1'f+iiltr-J IK:t~tr-Jiciffiii 
~~tr-JIK~{iJ.J~•~~tr-Jtif~~- ~~,1±-m~~~t,~*m~~~~ 
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AJ:.:i!.~~;ft'~t1H1~+*, 1,tkiJt.*Jfl t1=1 faJ4,(f.:l ~fa] ~~JllJ.tl!i1~~;ft'~ 

A-l-~ :i! 1t ~ ~~~~ AJ:a ll"J-3--# ;#;J A-l-~ MJ-t * 0 iJL#f ~;h -!!-~ - 'e .. ' 
J,tk_,tf.U.i..J:. ~ ~ -1fj A TFT ~Jl-~ ft ;ii ii TFT {r-J. it~Jll ~ >}] 1iE:. ~ .f3~~ ~, 

~*J:~A~-~'*-i±-~J:~A•*~¾~. ~#-~, ~¾~~~~ 
~I <r-J ,J, ~ 1~-ttr, y=1 ~-ti!~ ~ii.it~#~~ lf.J i!ie..i., ~ iif i,::J- ~ JJAf. j-

"Jf- 0 *a-!ii>l~~. 
~~,,.(f.~a~~~~It, ~4,.(f.-~TMM. 
J!y,tk_ TFT lf.J~♦1;t~~ifJ J'ii],¥!. i!~~ /J ~ 7~7J'"~ff..AJlj#;JA TFT {r-J 

-t~if.~~-~~Jll rJ;J at, y3 ~-t1t~-r~r#w-t~.ttJJt~+*1f-~€r'-J Jf--oo J:. 
fr-J;}t1Jt;r,t,½ Jr- 1.iE rt~, 1J!AlfjJ,{1 rt!.£. v th ,.(f.1;t4t~ ifJ $JJ fal ~ J:.-frfr-Jita. 

i!.~.f{r-JJJ\!.1f., ,.(f. P ~lJ~ TFT tf1, i?_j;-:fc-~ o 1oJ:i!., 1tr* TFT J!.Jt4l~♦ 

€r-J , ~ M. ~ *ii½ ~AIJ zj-1ft--rt ~:l.Il½A JJ irfoJ i-::1-.aM..tt~ -f $Jl €r'-J itft-~ 

~~~~-~~-~~Mi~~' ~~it.4-i±--~I*k~~~~~Lft{r-J 
Jt~•ti. 

~R}J~~ 

*~aJLt,t;l~-t J:.i!.JJ~lll:,f~~JnX.Alf.J, m lf.J1±--t~*~JJ\!. TFT a{}~~ 

♦1~, ~YA~~ i?u Jffr ~ foj €fl 001J{r!J ~ JG~I. JJ:t~r, *~ ffJJ {r-J ~ lf.J lt,i±. -t 
~**#;JA/J~¼~#lf.J~~~I€r'-J~T~¼. 

~~aJJ{r-J~~~I, ;iJT~~J:.~~~,~½: ,(f.~J:.,(f.i1~~ 
J:.Jt 1'P €r-J ~ -tlk~; ,tf. .tj J:.~~-~ ~_jl 6J.i §it 2 ~ ~ J:.Jt 1'P Mi .f3 i#j ~; ;;,tije. 

Ij;~J:i!.~-~~J:i!.~~~MJ~~g~~sMJ~*~¾~~~A~ 
,f ; ,(f_~J:. i!.~-tlk ~ J. ~ €r-J T ~ J:. -1fJ A, it i!.Jtl J:.~~ JJl lfi11 ~ ,f ~ J:. ~ 1t 

*~~J:€r'-J4•rt~~; #~J:.~~~~~~€r'-JJ:.~J:.-JfJA€r'-J~~~~; 
;}e,J:. :i!.4-fit-rt :$.~ t,J.i 1f. -t rt fq_ 1111 rt:$.~ rt~~ J:. :i!.1f.-t rt~ fa] rt i!~*, 
~L~~~~,(f.~-~L~A{r-J~lt1=1~~; ~L~4~~~a~oo~~ 
1i.1YJ1 it!.i ~s rt~~ ..1:. i£. tl!.i ~~ ~ faJ tl!.i a~*, Ej J:.i!.~ •~,if. ~ - A- J:..-JfJ 

Alf.Ji 2 lf~~o Jl:ttr, ,(£J:.i£.~-tJk~, Li£.J 1 t~~, Li£.J 2 Tf~ 
~ t1=1 , ¼ ;ff fl 1~.JJt. 
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~*m~~~~I, -~, •TA~~--~---~1••~-~ 
~ntijaff#-i', ~Pf i!.ft;ff ~~F~~OC#J. Jl:r3'r, ~ ii t@iJt~.I. ~, dJ-t J:i&. 
tr-J ~~t:¥3 A-:t-~:¥3 A½-4.~ :¥1 tr-J-~¾, ~ tiJ"" J-:1- ~JJiUtI ½#--tr-J ,J, ~ 1-l:'.Af, 
tt1r, dJ -t iJJl~~#;JA~~~i! ~H1~ffii.l., it:i£ Pf vA iJJ!.1t-tif" o ~lr,J 

{l~. 

#iJD~.#-!1t-t%-~. fit 1 lf~-4.. i 2 it~JA-lf, ¼~i\.1-tJJl, -iif\.1t 

~•T~~*¾tr-J~AA~~~t1=m~~,~"iif~-h~~*¾~~«~ 
~~~+~~&~~A-*~T~, ~Pf~-h~~~-A~.{r!J~4~ 
&Lfr~#€r-J~A, ~~~*M~~#%~aI~1t1=~♦. 

~~~~{r!J%~~.i.~-JfJ~~,J:.~~•~-J:.~i11f~&,J:.~ 
i 2 'f~&, ,t~~&J:.iifrJ.¼~${.1t&. #l~llJ:.i!.at%-~, J:.i!.i 1 

'f ~&- J:.a§tt 2 'f ~&, iifi,:J-¾_4g, t..1tit«, fl1t;tJJt~ 3 &~¥:J. 

1~*fil ~-JfJ ~, •T?K.f.%-~¼~ ~~ J:J ~ f-H-1;~~1!&.~#~{r!Jig, -tltiJ"" 
y:J- J11Ji ;f1] ~ ~ ~ 001#--tt ½ ;aj-~ • lldf--f , 1#--t-~. {r!J-f*'~. Ji -~ ifJ , d1 T 
~~.f.%-~J:.-JfJ A 1 fll-#i7J<.¾~i~A~t1=JfH/r. ~a-!J ftAt;i&, -tliif i,:J- ~JYl. 

a,ij~• €r-J.-M.5iAitr-i-i{.~, ~YA imJt.**4r1t. :n ,1--, ft.1tli.Jll~~tr-i 
fl~ ~ f-~ ft.1tk.½Jll. 

jtPr, i 1 'f ~&;flzi 2 'f ~&tr,J ft.1-tAJ:.Jlt, ~~~.xti 1 'f ~&;flz 
~ 2 it M ~-JFJ A {r!J-t-i-ftk .JL {r!J i•J -ti lr-J ~ ~ ~ .il::. lr-J -!l x.-½ ~ ir-J +1= }f] . tt3' r , d7 
T l:j ~ t%-~ -~ fll~ 1J<.¾ ~ i~A, i½t. "iif i,:J- ~ JJt~ JJl Jii {;$.. ,f ir{J .#£,5$A± i1{J .flt.~ , 

iif i,~ ~mJt:-*~♦1t. 

tt7r, ~4'-~ RA aJ.J %JG~.1. ~-JfJ ~ t, J:.a§tt 1 'f ~&, iif 'f 1aJ4~ 
~ l:i J:. ~ % ~~ ~fil ~ - ~-JfJ A €r-J i 3 'f ~ ~ ~ :i!Jtl J:. ~ 1t-! % W..J:.. Jr. 
7r, La~~~~~J:.ai 3 'f~&, "iif 1±-~~&J:.¼* ft.1tJJt. jtPr, 

J:.i£. ~~~-;flzJ:.~i 3 'f ~~' j{:f~L ft.1tit.Jll. ft.1t4JlllfJ 3 ~rg;tf;J. 

1i¥1 *m ~-JfJ ~ , {fl T --tf.• -!%-~ ~1f j-~¾fa] A~~ ht tillk, ~ iiJ" v:1- F~ 
,f. -f ~M~~ ~,ff.~~ laJ JfJ A~~~½. :it~i.t, Pf~~~ rb-f a.f.%-~ ~i@. 

~' ?~-·~-~~~~~·~tiJ""~#, tiJ""~Iffe£~~~~00-. 
Jt.;r, ~~~ aJJ €r-J ~~~x lfi-JfJ ~ 'f, J:.i£.1t-t ~-0-1m~ ~z.a %¾, 
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t fsJ 4 ,,ff.$ ,,ff. -JfJ AJ:.. ~~ Jll 1,fidf· if- a{J ~~JllJ:. -1fJ A €f.J ~ 4 1' ti£~~~ i!..ttl 

_t~- 1 'f-~_to 

~*m;f.-JFJ~, m--t••~~-~~a~•~••~•, ~&m•• 
~ 1± 1N ~ $.S- tt• ~ r Ji-:i!. ft~ ii, -!t~ 1t~~ ~ $.S- 00 7FJ1t atti iif v:J. l!t 

.tl:. i 1J ,ti at ~ 1t it 0 

~~,~}J~--Jfj~,_t~J4tM&, ~_t~--A~*ff.J.,t¾ 

m ~ - Jll ifJ Ao 

~*}fj;f.,fj~, ~&dJ#~~1ff~:i½J4+•&·~~~~~' ii]"" 

v:i. ~JJl-$1Ji!-=r..ff ~ ~ 1t~1M:i½A;.t;..~1~.-1-t. jr.?r, ~~3;#1;~¼.iff •~l&. 

fr-J •~ ;JL T , ~ ii ~3 ;#1; ~ If , .f. !Y ~ --tiif :fWJ-~ ~ ~ ~Al-iJl, ~,J jp~ iiJ"" yA ff;~ 

Ji lh-!f- 1l!. •ti fr-J j a\ kt&¥] A fr-J :#:J A, YA 1t.1J!. 1.rf-tif YA Jl1J"-Mi.i~ ~~ Ji ii-~ 

•~~~-~~#~~~r, ~*a~A}JJ4t•&~~-!f-it~ff.JJA 
,qJ!l~;ff;JAO 

Ji?r, ~-t, dJ;f...,FJ~~-iJLRA""iif~, ;.f;..~RAfr-J "- 4 t•~" , -jf~f 

-~~~ ffl,t-~JJ ~-BtifJ A:f:iif, ~ ii•tt»t T, jo_t~, lb-t~R;f.:f: 
½~m~-#*~At•~~-,t~, ~~t•~~#~, 7'~~*-!r-~ 
•ti , ;t;f. _t iif YA m 111 ~ -tt 0 

~;f.-}f; ~ If# JJtl )t#_t ~ ~ Jk ~ ;fl:] 'f , _t~J3 ;#Jj ~~ _t~{)llj- ,t -~ jjlj 

~~~ ~&J:JfJA. 

1~ jjtJtl i!.t.f ff.J :#:J A, ~ & ~ :#:J ~#.Mi.i iJL 1f,J-j(p ifJ Ai!. *-f ~~;fl:] : ~3 ~~ ~ 
1± -ti!. r & <~ J:. & > , • ~ • {rL -t ~J:.& <~ r A--> •. -ttr Jl/J -t JJ;t, # ,FJ A 
~tl!.•€f.J & +, :t,t1tifJ A.t=r;#J;~~ ·tt ,JL T /J~{f, t,t~~ -¼-~ ~~¾-~ ;!k.~ 

Ill ,FJ1-t, jo* iif v:J.;Je.ft.Bt1,i1'11#.f *rJ+;!k~.:ttlcf1J ~Al, ~,J}] 1-JFJ ;1~3if tiv1-t.•, 

7'~:i!.ff~~E~;jk_~S€f.J~#~~*~I-JFJ~·~tif. ~, ~*~A}] 
~%A~•,t¾ff.J&'f, tif~~~~-~kff.J~~~~-

~jt, ~_tj£,, ~;Je.fflt.¾~J 4 tM.£-,FJA}JFJ-Jll€f.J,ttoLT, ~ 

*~~A}Jiif~~~~i%A~t•.£-~#~«A. 
~ ;f... ,FJ ~ 'f , _tj!_~3 ~~ ~:it iif v:.{ ;#;J A}] 1t-Fr~~ ~ J:. ~i 1 ~ ~ J::. '.}t 

th ttLfd1<J ~ ili ~ ~ o 
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1iJ;j ;,ttrn :i!.~f ~ ;tJ;J A, Ji!1J ,ff.~ :fffl-it¾~ ~ tt *J A-1'--im ~ tif ~a'-J rf.JJt J:l\ 

~f~~ff.J&_t~A~•-, ~A, m-t~~--£~~-l~~_t~~ 
tt: ~ ¥J '.£ tt: ~ ~, it. Pf 1.t ii J3 ~ ~,lf ~ zj- ;1-JJl JlEt #-:t ll-J r 1W1 iJ!.JGJll lr-J ft Jll . 
~k~, m-t~~~~T~~~~~~~~~~#-~~4~~~~AM, 
#~~~*~~ll-J?±, it.~~·~~*~-~ff.J~&~lr-]~--

n 5'r, -tf.1i•rt,>L r, t1=J:J.:t3~,~, J£~lr-Jll m ifjo/l_~•t1:.fri~M-lt-J~~ 

•til EIEft~, -~A~~1t#J (WS i) ~;fl;) Ao Jl:t-:.;r, J:.~ ~1!'-/t Jll~ th ft.1t$.½Jll)l. 

il 1-t$.½Jll ;fl;J A . 
Jl:t ;r , ,(f.4',-~ HA ¥J ~ JG~I ll-J ~ ~ t , ,tf. J:. j£_,,(f-fii it ~~ ¥J J:_ a 1t • 

~1:J:.1911 ~~~it;¾.;fp__ta!!J ~ ~{i1W1it~~it¾zfal, ¾ro¼~ ~~ ff.J# 
#lr-J J & #;J A , ~ at , -it:- r:r €r-J 1 & , Jl ¼ ;If ro l.i ,;,J €r-J fk 1;~ ~ 1t--~ i tt #* 
#;J A lt-J &lt-J it-1i'-!1f Jll. Jl:~;r, J:.j£_ it-k-!1f Jll ~ m ft.1t~Jll2l.i.1t$.½Jll#;JA. 

1iJIJ ,;R.Jl] 4-,. ~ ~ ' PJ1J ~ JJt;tf-t.t;!( J;~«' ~ ,f.,J-4-fit# •ti J!_j:J 1/[, Et' 1t WJ-t 
~. ~~~-ffe~~--~¾€f.J~1.i-##~, ~~~~I~£$J!..~€r-J 
~ 1i. J7 ;r, t1= }J ~4',-~ HA t r)f-i>i.fr-J , ~-1r-~ i tt##' , ~ Jfi j£_€r-J t.1-t 

hj:Z7r, if. µJ"i,::J.~ti:1 $,-~~}},¼~ TaO, (_ft.1t,t§.), BST (tl~~iY!), PZT (tl 

®.~®.iii.), Ti02 (ft,Atil), Zi02 (fl1t4¼), Hf01 (~1-t~) i,::J.a SiON (_fl.f\.1-t 

h.i) ;fp SiN (it.1th.½.) Z~ {r-J.f..j~-#{r-J~~##"'. #~~¾_,iu*11!.Jfl TaO,, 

BST. PZL Ti 02, Zi02, Hf02 ~#) ~-fr~ i~##, JJ1J~i,::J.,(f.*Fi¥J~_t 

JRJj_r'-Jif~it~1io A;t, ~1tJt1 Si02(..::.fl1t$.l)i,::J.aSiON(_fl.i.1tbj:) ;fp 
s iN (i.1-t~) :i!.~:f ~¼~ff.J ##, J!1J ~ i,::J. Aj· ,ff.ff,. fa] ~~JllJ:. ff.J;lJ.. jJ €r-J :t. 
1-. 

~Jl:tZ7r, ,tf.4-,.~ aA 'f, ;#;JA..taMJ4-fitit~~€r-J1!-!-it1.i~1 it~S 
it•~•f:-it¾,,(f.~&M~'f,~-tl1.i-t~m~~~Tfk..t.€r-Jt•fk 
iti!~~o tkik-i>L, 1t-t itii 1Yl1 it~~ it~~ t ~!!L~zfaJ fr-J ffii.n. * H- , ~ 
Ah~ ¼1:J=. r ~J:.A. Jf5 ¼-0.. r ~ r A., ifJ 111t * ~a~ t ~A.z iaJ lt-J ijc.I 

*i~~~*~-t~_t&~*~-tLT&. ~~, ~~3*~M~*~~ 
A J:J t • &1.i -t lll r A.. Jl:~3'r , m -r-1t t- it 1.i 1Y11 ~ ~s it a;fp1t -t ~ t~JaJ 

€r-J ~ ii , i! tlJ:.j£_ t • A il1At, it.-tf_ ii M ;#;; t , t.t Pf r:J. ,tf.1t-!- it 1.i 1Yl1 ~ $. 
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-~-~-·~-~~--*~T~-~~~~~A, ,(£.~~~-~~~ 
iti!A-l.~ ... 

•.i!.£, 1t:. -t it1Ji 1rou ~ $.& ~••-1t--1: -fIDtl ~J!.~ it :rt~.~ .. i! 14 *, ~ 
17,if-~Yi~ 't ~1#-J~/ff Jt~~,tf, ~ 1 ~J~1gt.-t ~ii 1Y!1 ~$.& it¾Ei 1#--t it 
t~z faJ a1 i! ~, i!Attt JtoM.f: ,$ ~ .#1 lr-J J:~ ;fr iif ►:J- ;fr J\!; ii 1f:. -t it 1± 1Yl1 it~ 

ait•a1~oo~#~~•A~1.~~,-•-tit{Ji~it$.&it¾~l!J~ 
it1±•it~&it¾a1~I*t~•*{JiTLT&,~*{JiTLJ:&~#~ 
,tt,>L T, -Jiu*, 1fl~:i!At1t~iifi-:J-~ Jt1f:.-trt1±1Yltlrt~&it~a'-J~iil~-tf 
ll-J ;ha _:r__, ,oi,J t,.tJldJ11~1Ji T -it-J:Jkll-J l!J ~ tt1{Ji-ffltl tt1~& tt1•00 -JfJ1-t.;); J!.;t~ 
;t ,fJ R. ;t,.t)t i>t, J,t .Jldffi ~ l!J ;t ~ {Ji 1Wtl ~ z_a it~ 00 -JfJ 1-t.;); 1J!. ,1-¥ l!J ~ it {Ji 
1Wtl it$..~ it¾~ w:i ~~ff tr.1t -t it 1± 1Wtl it$..& Ttt-l a1 oo ~ ~ ,J, , -ti ~-if;iJi,, 
tt ,Jl, JYi 1t 1i -t rt 1± 1ro1 ~~a~¾~ ~~M. ~~rt ,1j_ 1W1 rt z.a rt¾ {tf; u1Jf..-it 
~* 1ip tl: ½ 0 

1.0 Jl, i!-t-f lfJ ~ -JfJ 1-tAt ~ # ~ .:t ft'<. :k lfJ ~ ,ft . ZPJf l-A ~ z. it, Jl ~Lh 
-~~iJtl!J ;t_ it{Ji'Wltl rt$:& ~¾lr-Ji1J~, J; ft. ii[i-Ait~~1l'-$ JJt ~ i 1J,tiil 

4 tei l!J ~~{Ji 1Wtl rt$.&~ ¾L·li. lr-J i 1J ~~14, l-A 1~ 1-4:At i 1J ~-ff. it k-lt JJl #J 
itt1f T ~, 1!!-Jt, rhT J:J£.it¼A-Jlli!l 'f1.t-JfJ~Al ~~, Jt1r, ,ff-~~ 

aJJ t, 4t1J1J~itk-ltlllw SiN A TaOx~~ ~1t--iti~tt*:¥JA~~' ~at 
1l.i1J ~-?t it¼m lll~itt ~½1+ .i1:., Jt?r, if.~ ;9 = ,(£.~~ it¼Jt Jil€r-Jtt 
* lfJ •tt iJL T , ro T ~ ~~1-4:.1i it 11'-It Jil lfJ i 1J ~il 4 tr. l!J ;t. it {Ji 1ru1 it*& tt!A~ 
lf;i1J'fiil ... L•ti!J~,tfJ.tit~i1J1!k~14, -M:::k0 *:izt.1t J:j£_JJ~,tf~ 00 ?fJ1t, JJ1J 

-?t••it1Ji•itZ-&it•t,~1.ffl~€r-J '~~, ·~~~Wl~.~* 
~~1~#~·~, WT1f-~ff~lt~T,4,i£.~:¥J~4•it*&~­
xt a'-J ll!i~fa] jL !£. j_ft4"~ ~~•ti, -!ti£ Pf ►A /L !£.1~ ffii **it~- tJi~ ~ ~ 
~g)f] 1it tt~~~~#-~·tt,JL. 

~rm, ~~~ffJJt, joJ:a, tbT1f:.-t~{Ji19J1it$.&it¾~iti!At.~ .. 4 
~f~T-,~~'t~~#~T~~--titft•it$.&~¾~~~Imili 
*· im~~~l!l~it{Ji•it~ait•~~•~~~~~m. 

~3 ~-f yY-J:.., 1il.,,;R.)f] ~~a}]' tb-f ~Pf ►A Rff~~JJi"!.1#..-t ~{i19J1it~& 
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Zl 

~~T~if 'WT~~$~~#~¥.# ~~$~~#~T~if 'WTWM 
wrEt ~t ¥. # '. M wr Et~T lrIJ • ~ • w-1t 1r 111 lff ~~T Jt %--t-if T'W .f,r~ T 

~:~~f;,l}#~¥.~#~k'~¥W~I~~~~W~~~~~,~~ 
0

~~ W#lrIJ~T~ 
-!'"#~ .!t ¥.~ r.1 k tf.'W'1[:Y¥~ # f1rn '¥ fH-~ iff ~~r af 4- lrIJ lk'WW lllJ WW 71-f 

.:L~~-f1rVT1~'iilftt~tt~T1V~~¥-~if k* '4:1¥fjff1-V ''1411 

o1Y Iii~~~~ llJ1 ~ 1X '(.,[ 

_fu_ l:f ~ ' f<f~ij _fu_ frLJ 1f ¾ "f .J 41 ~ * ¥ 10C frLJ ~ ~'¥ 'qi frLJ ¼SJ~ "fl, f' ~ Y.1 _k -W 

' "11 i1r~r af ~~¾tit i1r dWJ 0f f•JJ, 1..--!-f~~ tf "'t ~ lf{~~ fu.1-W l;9 W '-PE [gj f;,l} ]@' 

WW wJ w ~ f1f( ~ I'i!rfW"'W' 99 Wl!! if¥. #~iflf -f- '¥ ''W qf l;9 #~ [i[if CJt!r 
0 iff~~~-J.!~~~~~995WW~ 

-w lt1t r,rr~-:r 'lffWW lllJ w lt1t r,rr l;9 yr;i~W"f' lt1t w~ i!f~T !:f. #-t-if T- : 'W r:w 
~~~!:f.'W#~k'~~W~Y~W~l;9W~i!f·if~'~T4'~~ 

-~~~~~~Y·'¥~~#Tfrl}-~!:f.~~~*•lf '~~ 
1{(1~,f;J?tt~tf¥~ !:f.'W'~li'Itf;J? lul lnl f;J?T t!1""tlff1t,i li3J Wf;9fff :L u'f'ql .f 1'rlr 
w*~k~ 'W~~~if~~~~~-f-~¥-~~~-~lilft9~~w~~~ 
~k~~ '~~kf;J?~-~~4=1¥*¥1tf;9W~'¥~~¾V•~~~~k 
l¥ 'if~~} af ~ t;J} ¾if~ ( ., 1£1'~'14'*-~Y ) dW:) 0 f fi§J,~ ~ ~'ft;'} lf(""ff ~f f!.J 

-wit-f:tT- '~ [gj 4t}~•~iw.1W--t-if1/f :L "lt~ t-1r"lt J-'l-1 '¥ w:t w--;¥.~r 
0 if ~';}-y Bf-}.~~ ~ "'t 

4t}lf{~~i 1 ir~T-fik.{,T 'l¥-t-:rlff~~ l i~I-J!rtftff;9~~-S-~~T 
¥-M--4 'ffifWW t ~r1,,rx1~11t-J't;J}~~t-1r~T¥-M-st '[{E~~ ''1411 

• 'J~M-%'f~~T~~lf~)f' f:lf a l::J! M -st~ 
~T ~ lli Y.1 ..fu. '4B ~ '~ W lf/'¥~ W Y.1 ..fu. ~~$'&1 ~T f;9 [{ti~~ '~41:f 

·~r~~~ • ~r~--r, l;94t-iff~~~l"$~q1 r.-1.fu.-:w 'f:w#W:J r,g ~~f 

1.~~I¥W~~f*I~~¼W~~-~'W•~~#~~T~f~~ 
k-1- 41 'i41:f "I)t.'¥' '&1 f;9 # r f,q-ff 1$ ¥-ff !Vlff .fu. ¥V}t r.-1 k -W ' "f{•~ ~ t,q 

( ¼it~t~~ ~ t,L141 n'f~ ~"$~ fiMJ-"?!r'Lf 1-1r#~tf f;9~T ' 0 f f1Jr) ~~ ~t;J} W'¥ 

~✓4=12$'Lfl·~~~·if•~k~'~~f;9¥'Lfl{,g~~-~--4•~ 

!([££! l~ 5¼ lfE ~1 £ "lll£1101£00Z 
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~~; ~~~•~~~~&,~~~~~a~;~~~~a~~~&,~ 

~...ti!.1t-t~•; ii4-1it-~z.&Jl-¼M.. r &-Jf-:k~JJJ:.i!.1#..-t~~1Pl~~~~ 
t.•,J:.i!.t.1\'-~&~J:.~~~t.1.i~t.z.&~-~~lr-J~I,J:.~t• 
ffi"lJi-JfJ A JJ 1=i J:.~~ ~ • ~ - ML 

~*ffl~#lr-J~A,M~~A~~~~,(£#4J:.~~a'-J~&M~,~~ 

~**~A~&%lr-J~I~~~lr-J-+*~-
~:&..aJJa'-JttiL~.i.#J-tM:i½.~*' ~TNf;¼J:.~i*~' $.-#,1.£,,(f.-f: J1..~: 

,,(f.#A-1., ifJA~&A~*a1.J1.1t; ,,(f.J:.~~-A~flr-J•it•-1.,-JfJA 
i 1 £ fal t~4JJl lr-J 1..4; ,(£ J:. :rt.i 1 £ fal ~4& lr-J J:. 1WiJ, M.. r iil. :Jr ~~#.Jk 
ifJ A 1t-t it1.i-ON it.$-& it•, it ¼J.t Jll~ 1!.1 ;t itw:.-011 it.$-& it•, ifJ A4-
-fit~ Z.& Mi 1. ff; ,,(f J:.i!.4--fit tt ~& ¥J J:. -fm1, % Ai 2 & fal ~f,f..Jll aJ.J 1..4; 

1±-J:.it.~ 2 & fa] ~4Jll a'-J J:.-011, ftl-¼~ it.1~Jll a'-J #tr, if; A it i!.ltl J:.j£_{4 
JJlaE~#,.,f a'-J .f ~#,.£ J:. lr-J~.t,%~, it:i!.ltl-1.j£_ 1t,.-!"" it1.i-Ol1 Tt.$-& itW..-1.lr-J 

J1~•&-~tt~~J:.~~~~1.i~ttZ.&tt•J:.a'-JJ2tM&aJ.J..:r.4; 
,,(fJ:.~j~J,%~, J:.~- 1 t•&- J:.~i 2 tM&a'-JJ:.1PN, 7f3AJ 3 &fal 
~t,f..Jll ~ ..:r.4; ,,(fJ:.~- 3 & faJ ~~Jlt a'-J J:.-Oltl, -JfJ A tt~.tu_J:.~M 1 t • 
&J:.~J3t•&-~tt~~J:.~J2tM&J:.a'-Jtt~&-~..:r.;f; ,(f-J:. 
it.jj; 3 t •Jk, -1.:i£. tt.$-&~ a'-J J:.-Oltl, * Ai 4 Jk fal ~ttJJt a'-J 1.Jt; ,,(f.__t_ 
~jjt 4 * faJ ~ttJll #J J:. -ON , ifJ A it :i!..tu_J:. ~i 3 t ~ Jk -1. a'-J 1t.. t- it w.. ~ ..:r. 
ff. 

~*ftl~#~~:it~*' M~~~~Z-1~-JFJAJ:.~~it~~I. 
,,ff. ~ii.. aJJ a'-J tt JG~.i. ~ t 1J :it:;t * a'-J -+-JFJ ~ t , -JfJ AJ:.i!.4--fii ~ ~& {r-J 

..I.Jt, drf :i£...:r.,4;#;J A: -JfJ AJ:.:i£.1t-t tt?A.i.1Wtl tt$.2-tt?AA.a'-J Jt; 1 -m~i!Jltfr-J 
1. Jt ; ,,(f.~ j£_~ 1 1tJ !il!Jlt ftJ.J ~ -01~ , -JfJ AJ:.~ it fr ft Jlt €J!J ~ 2 1l'f !i!!JJJHr-J 1. Jt ; 
,,(f.J:.j£_J2•aa~J:.-,-JfJA-1.i!.OO~it1.i•it.$-&itw..~J3#aJlt 
~1.1t; -•~~J:.~J1••«-J:.i!.M2#aa~-1.~,3~aaoo 

-JFJ1~~:i.-JFJ A-1.~1#..-t ~-ii19ltl ~Z.& ~-- J:.~ ~1i'-/tJJl~J:.i!.~ ;t_ ~1.rr.-Oltl 
it~& it•i/11..}t 0 

1~*Jfl ~-HJ~, JJ1J-HJ A41iiit~S~ ..:r.;f, ~.tfr,,(f.-..§..-JfJ AT 1#--tit-ii 
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19Jtl ,t$..~ itti, it1rll JJl~ 00 ~ tAi.19!tl it$..& it~ lf fr-J*-:t-fr-J i Li 2, 

i 3 lJlf~l!JJl,€-, 1t~1f1-~~00-Jf31t#J.:r..;f. i,t;)t__iJt, 1iJ.J*JfJ4'--!f3~, ~ 

~~~~A4~it~~if.J3+~~fr-J~ii1-JfJ~~~A~~--1f3~o~~T 
Jt., i,tP[ YA -$1]~.J!.~ ~t,~k_~ tt~{t~,{j-1ttt~~.7rj ~½~ JG)f] lr-Jf-ii, ~ 
/k, i,tJtiJt~4t1t1t-t-Jt o ~~1to Jt7r, 1iJ.J?ttJfJ *-JFJ ~, ll7 T1t.J:.i£_ 3 
+~~-z¥-.~OO-JfJ1t, ~~½J!.~ 1tJYl~ {i.;;~.}J~¥t1x.1x.i1J ii 00 it itii1Pl1 it 
$..~ it¾, it1'r-Jw:JJl~1t-t itii-mtl it~a it¾1~# J.¥-~~~ ts r *~*fti<J 
~~ti<J-i'-M" *~*ft_, *1tltJ *~aJJ, Yl1JiifYA$-~ktA ~-t•ti;;jkt1Mit 

4# it $-~ 0 

.,tf.*~ aJJ ft-J it JG~.i. ~-$1J J!~ * ti<J n --JfJ ~ ~ , -JfJ AJ:.i£_,{j--fii it~~ ti<J 
.:r..,4, ll7 r j£_.:r..;f #:JA: -JfJ AJ:.i!.1t--~t itii 1Pltl it~a it¾ti<J 1ft 1 -AA-~IKJJlti<J 
.:r.. ,4 ; 1tJ:. i!.J 1 1Jlf JJI&:Jll 00 -JfJ 1t YA -JfJ AJ:. i!.1t -t it ii 1911 it~· it:¾. tr-; .:r.. ft ; 
.,tf. J:. i£_ i 1 lit ~IKJJl tr-; J:.1WL -JfJ AJ:. i£_ it 1r-A JJl if.J i 2 1l'f !¼!! JJl if.J 1.. ft ; .,tf. J:. 

i£_-21Jlf•&~J:.~, -JFJAJ:.i!.l!l~it1.i~~~&it¾if.J-31Jlf8Jll~.:r.. 
Jf; 1tJ:.i£_i 3 tif ~!!Jlll!J-JFJ1t";;.-JFJ AJ:.i!. 't!.11'"~ Jll~J:.i!.l!l ~ it1.i1Wtl it~ 
a it¾if.J 1..1t, J:.i!. oo ~ ~1.i19Jtl it~a it¾~J:.j£_ 1t!.'1r-~ a, ;pi.-1f3 A1J1t 
1lJt-oo ;fY-~ 1i ttJ:.a 1i-t it 1.i ~J ~$&it¾~ _ta it¼ It• if.J oo ;f.R -t. k. D 

1iJ.J*/fl 4'--7FJ ~, Yl1J Ei .J:.il.~ ~, - s!.~1fJA1t-ttl!.1.i1Pltl it~&~¾, ~ 
~ ~ i 1 ttJ ~IKJJl if.J 00 -1f31t , ~ ,,g- , -1f3 A it -1r-Jw: JJl~ 00 it it ii 19l1 it$:~ it¾. 
if.~, .,tf.4--.-JfJ~t, l!litit1.i19l1'1!.i$&it¾if.Joo~, ;pi.-HJAIJ ~r.1#-i"itii 
1Yltl it $:S- 't!A~~ it -1r-~ JJl ~ iiJ ~_t_:k." ti.tJk i,;;. J:., i,t ~ y;;. -JfJ A 00 it it 1i:. 1Wtl 
it$.& It!.¾~ it -1r-~ JJl Jl-~ ~1t i- ,t 1i:. 1Yltl It!.$.& it ¾,I.A~*IJ~ .tf ~ ~ ,tti 
€r-J 41it It!. $:& o !!I tt, t§ * ~ ~ AIJ ~ i,;;. JfJ Jl i: lr-J it!Al .. ri1 ~~ # ~ 1r J1i J1l, 
~ i,::i_ ;JtJ A*~ Jlka'-J it$:1.ID.if.J41it-it-'t-&o J!-#-~1Jt1J1ji:r~4----JFJ ~ lf, J,t 

Pf i,::i_ ~_ta 3 + ~~ if.J 1911 oo ~m ~ it -'t-& , :M. ~ ..,;;. JtJJ# ro Jl:Al itl av it~ 11 
if.J.tt k. ttPr, hl~.tfMJ,wJt,*.Ar, 1J,J~, 7'~~JcAeAti" ~-0:. 'ffl~ Tt$.2-it 

{-&.MA+¥-4 ~' J:. it.1Wh~ ti<] ,iJ ~it½~ :k. , ;r,t ~ YA 3&. * R * ~* Jtl ,t ~-ii 0 

-ilf--11, 1ik,*/fl J!{fir-JlfJ ~, JJ1J"if 1tz~ --t? 1.1J-t ~1Jt1Pl1 ~Z-S ~~~ ~ 
~ t.{i-011~~~,t¾fa] ~tt4. 
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:n 'r, ,,(f.$.--!fJ ~ 'f, -tt Pf 1-:J-ff A;h ,,(f. ~~n ~ 3 llt!ig:Jllfr-J 00 %1~B-r, 1:§ 

~ ~ at ~ ittj-i 2 fir ~1&:Jll €fJ If] -Jfj 1t 0 

$.~~~~-f~¼,Jt.~A~~¼J:.~*~aJJfr-J~~~Io$.~, ~~ 
$.-~#-JfJtL 

1iJfJ :jftJfl ~~ aJl aJ.J ~-fii-i-, m -t Jt.:.+tJ A~ ~-i-J:.~~ ~~ a}] aJ.J ~ iG~ 
I, ~Pf~~-~-~~-~-•~-~~~*fr-J~~, :n~, ~~PfM 
#~~~~~~{r-JL~~iff, ~~~~~~£~~~-• ~~~~m~ 

¼ ~ i: •t1. i%i aJ.J ~ l1'1 ~.i. ~ fr-J t£. Jt~.i.:.+tJ A aJ.i ~# t£. -f ~ -i-: -tt JJ ~_:fil. -FF~ 

I, ~A~~-8~~#. ~-fg~*-~~~~~-~•-~~~~& 
_n_ ~Yl ;.\ fr-J ~Yl~ ffe 1f*JL, i 11 g~ , tAYl it -i't, PO S ~ AA; , ftk Jl iii tJi ~ o 

*~S}]fr-J~#fr-J11Jfl~Jt.~€fJ*~¼hAJt.*~~aJJfr-Jiit-JfJ~t7M 
SJ)~ 0 

Rt I!] iJi. aJj 

OOlfr-J~~lfl, -if-iliT~I~~A*~S}]fr-J~~-JfJ~fr-J~~~Ifr-JOO 
*li~g~~~~*~j+*~J:.MJ~#~*-~~~~~~~~0 

00 2 ~*~ flf3 fr-J ~ ~-JfJ ~ fr-J ~ ~:l..i. €Fl t.;-JfJ A 7 ~ .tH. ~, 43 ~, ~, 1t 
-;t tA~ ~ fr-) TFT P-$-Jrj £.~ fr-J ;tro 4~;J.i fr-] J 1--1t -t" ~ fr-J-f- di 00 " 

003Jl~~~m7002~~fr-J£~~~fr-J-tiil00o 
00 4 Ji.00 2 fr-) A-A 't1J dQ 00" 
OOsaJ.J~¼~iiJOO, ~ili7~aJ.J~*~~lfl4fr-J~~fr-J~~-
OO 6 fr-J i ff i,J iiJ IE , ~ JROrn ff -FF ~ 7 ~~ aJJ fr-J ~ ~ -1fJ ~ fr-J ~ Jc.:l.I aJ.J 

-$1J :it. 7j" * ( -it 1) u 

00 7 fr-) 1. Jf i,J iii 00 , * JHO!Yi ft -FF lit 7 ,l,,.,£. aJl lrJ.J i ~-If} ~ ~ tt JG~.i. ifJ 
~1Jit.~* (Jt- 2) 0 

00 8 ;t ~,,(£. TFT F4'Jr]~J:.Jfjffe..tr-J~1'-~A~~-~hA~~~-1YJ~ 

;t ;f.~ a}] fr-] ~ ~ 1f} ~ if] ~ Jt~I €fJ TFT F-f 11] ~hi fr-J-t iii 00 o 

00 9 ;t 00 8 fr-J H-H' i 1J ii, IE 0 

00 1 0 Ji. -FF~ •t1. fr-] i,J iii 00 -FF ti; 111 ~ ;f..£. a}] {1-J ~ -f i~ •{l,J i it JfJ ~ 6{J $. 
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Jl-#-~~~ ~ 
~r, ~~~~oo~~~*~~~~~~~. ~r~~~~~,~~ 

*~aJJlr-J~~~I~fflT~~~Ilr-J~~~~. 
( 1#. -t ~ ¾lr-1 ~ ,~.) 
it~, ~~ 00 1 JU 00 4 zj-*~ aJJ lr-J ~ ~ ~ ~ lr-1 it ~~I~ 1#.-t ~ ¾lr-1 

~A~~~aJJ.~~~' OOl~~~~~~Ia(JOO~~~g~lr-J~~~~ 
A~J~~-tlr-J~#~*-~~~~~~~400.002~~~A1~~~­
J=1qta~, 1#.-!~¾~a(J TFT F+Jr]~~iij4~-ti-a(J J, ,t-1#.-!J¥-~-ttil 00. J5 

tr, 00 3 Jl.1x:{x..#1t:B 1 00 2 z~ lr-J.i.-:l-~¾, J!..#-~i>L .,tJ 1 -iFtl::~{%-~, 

~ iii* ~1t -t ~ ¾ faJ a(J ii I :!k. ~ , .i.-:l-J;t-fx. {x..#7 tB ~ Jtt. Mi -t oo 00 . 00 4 Jl. 
00 2 Mi A-A'¾1]00 00 0 ;n 7r' ~00 4 'f' J? 1 ~~~~~~;#;114-fl=A.,tJ ,(£00 
iii _t iif 1,-:J- j_}; jlj lr-J I]~ :ff~_!£ Mi k_ 1 J' , ~-f ii ~,t-~ ~ ~,t-~ * ~ ~Jf] J ~ ~ 
lr-J );t; 1,~ x... 

,(f.001,:f7,,(f.~A*~~~~~it~~I~OO-I~~~MJ~~~J;t 
~Alr-JJ-t-•-t..t, ¾~~A~•-tit¾9a~m~**~~~--t~¾ 
9a lr,J TFT30, 1*'~001t1i½lr-J~~~ 6a ~.ttl!.ii!iUii TFT30 lr,J~J:.. ~~A 

J1JM:~~ 6a J:.lr-JIIJ1#.1i½ SL S2, ... , Sn, !?~iifJi:/.~fflliiJrWf;f~Jr@l;f~ 

~ #.'-, ~ iif Ji:I- fl:~ ;lJ ,-j-i~ 4~ ~ J, ¾.--~ i%-~ 6 a ,1,ttt fa] .fg:-i!l ~#.'-. 

tt1r, ~~A.,tJ1~-1-f•it¾ tt:i!Jtl rFT3o lr-J• ..t, *f.,(~;t_liv ;t_at, 

~,EJ«q=1.-#Ji1i½ GL G2, ... , Gm lr,JJ119i}t, ~Jr!w;fJ;tJ:¼q3~~~ lla ~-~¾JJ,j( 

if;(.M!iJJvJ:.q3q~1i½. 1#.-tit¾ 9a ~it:i!JU TFT30 lr-J~J:., 4tJfJ1t~;J;* 
*it14(r-J TFT30 {x.15t,(f_,~;t_{r-JJt}Jfa) fl~ l~¼Jt-Jt*lr-1**' fJ.~~lr-j;t_fl;j", 

;re.M..:tt.flk~ 6a ~J:¼lr-J 001#.1i ½ SL S2, ... , Sn-% A.. 

i@)i 1t-t" it¾ 9 a -% A.Jtl 11= Ii it ~411 Ji~ -t---f?,J-=f ~ ~ <1\ r-J tr-J J,l~ ~ -t 
lr-J 00 1#-1 i ½ S L S 2 , ... , Sn ,,tf. ~ ~zj-i{;J ~J:. ~ A lr-J zj- ,1;J it~ z fa] iif 1*# 

•ta ~ Jt}J fa] 0 ~ a"li *ft] 1% Jl}J f-~7711 {r,J ~ ,ffi ~ -f-1!~-f ~¼ MJ Jf5t. ~ ~ ~ ~ 1t 
a'-J;)}. *, ~ JLlir.1-t~,M , 1t 1-J ~ 1-:J. lit 1-t ~Lt~ .W..111F. * Jl 't 5 (=J ~:fiA., 
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,00,j iffl.f,% ,,(£.~1-1t-! 69 5¥-ii 1f ~hll J:. {1-J ~&.~ ,J, zj-AM lG a'-J i!:i±~, * Jl 't 
~ .1K ~Al#-.., .001J ~tli%-.ff--i.-t-1t -.t 6'-J lf{i 1f ~ha _t 6'-3 % &~ hri,zj-AM }f; 6'-3 it 
:i±ifi , --ft Ji ~#-M. ~ lG~.I ti:: ¼t Jt.* ~ ~ 1#-1 i ½ ,zj-S. ~~it.£ it? JG o 

,-Tf.~~.~1~~~~#~00~1i~~~~~.~~,-Tf.~~~¾9a~ 
~fa} ~¾zfaJ%A~~Elali ~~**~!IfthriJ:.4-fii~~a 700 -ii4-fit-~~a 
70, ~t.~.IJ.;~~3~~ lla jf-fr, _iL¼;tl!l~~1.i1Yl1~~a~t!., Flat, 

:if.¼* t:; l!J ~ f- 1
~~ %1±...ta'-J %~~ it?A&. 3000 

v~ r, ~:ff 00 2 Jtl 00 4, ~,-!JJ:.j£_~{%-~ 6a, -13~~ lla, 2l:f}llj-it¾, 

TFT30 ~ ~~~ ~£J:.~JJ~*.f{/.J %~1..1f {r,J %iG31-.i. €t-J ~ ~{/.J#:JAHt.ft-i>f. 

aJL 
it ;t, ~ 00 2 1f , ,,ff. TFT F4 J•j ~ 1 0 J:., #. Ff ;!k.M?.ii.t.l. j f-1t -t 1~A!. 

9a ()f] li~~iJ'"iF ti:: 7 $B-$), ~;81] ~~1t-!-ittl 9a {/.Jiht~i!L~M?.ii.t.l.~4% 

~ 6a ~,t3J,~ lla. ~tn,~ 6a ~11Jii"r]fj!_d}¼-1f-ig})l~{/.Jl:~~;#;J~A, 

-1=1 ~~ t\ 11 a 1i1H<P d7 -!r- it •ti~ 1 a\ '.tJJl ~;#;J A. tr.;, r , .t3 ~~ ~ 11 a ~t. it i!.Jtl 
~ -f-!f-#-~ 1 a ~ r'-1 )f] 00 1f ;t; J:. # ~ # ~ lR ~~-if-~ ~ti it I.K 1 a'~ foJ av tNJ- it 

tl 3 a J:. , -ii~ it tl 3 a e., ~A ;lJ ¼f--ii ,t=1 J, ~ 11 a rJ;J €t-J -JfJ A. 0 ;r,t}t_ jjf,, ,(f_ 

-tM~tl 3a ~~4%~ 6a -tfaJ €t-J ~x.{/.J~{i...l:., ~~,J~.i.* ¼f--t3~ii~ lla 

rJ;J av:fJllj-~¾ 3a tj-foJ ~i_l_,(f_~tJia.l.K la' J:.lt-J1t-!--Jt*)f] av TFT30. ~51-itiJL 

TFT30 {/.J (~¾-tJVt~tl) e..~A;l; ,,(f,t±. f-ffi%tl 3a ~43~,~ 1 la zfa] i!.{-t-#1 

Jt:.ik., ~Jt~1L -j.,,~.Jr Ji [I] 2 av A-A' ~i,J iii [I]~ [I] 4 rlfiF, 11•HP, 

Jt.¼h IIJ*~' l/tJit~, '.t~~ffi..69 TFT F-$-J•]~ 10, ~Ejztj-ef;] 

ije, 1 #J 1f1] j11 tb JJt1it£A=~~h *£_~;#;] A #J zj-,f;) £~ 2 0 0 

,1f.. TFT P+t1J~ 10 -19N, ~1100 4 P/riF, ii..I.* _tj!,1#.-t~~ 9a, ,(f_Jt. 

...1:.-m1, i~.I.-11 t:J~4t r tt~~tt ~a'-J~~6{J~ef;J~tt6'-J~ef;J « 16. 1t-t $_, 

:t!. 9a 1f11to1IJ ITO Jil~avitaJJ~~•t1.JJt;#;JAa :n-7:,00, ,.(f.5ftM~ 20 -

1W~, i§.llJt.~f-,iJ M?.i-i.t.l.,zj-ef;J ittt. 21, ,(f_Jt:. T 1001' ii..I.;;lr e..~1t 1 ,f~~ 
J£~fr-J~~at.i~ef;J~J£av~ef;JJJl 22 . .Jt:. tf, ~M ~~ 21, ~ _t:t!_~1ti:-~ 

¾ 9a F]{-f, 1f1H111IJ ITO Jll~avi!aJl~l£J'fiJJl~A. J:.j£_a9lf}l(.iJJJl 16 ~ 22, 
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~~, •~-~~-•~4~~~~-~A-
,,ff.1t:i!..t-fJ;t>ttfoJiiic..l.#J TFT F+§1J~ 10 ~~fol.I.~ 20 .-Zfa], foJ til$~ 

al.J~###(~;fr~ 8 :f'7 9) fJJ~~~~faJ r'-1, -itA~.i"lt~tt!.}cAh/ffi, tFjA 

~EJ\.Jk 5 o. ~a\/k 50 ,,ff.~~1JJJ~ m 1t-t ~¾ 9a a'-J rt!ilha'-J;Jk~ ""f, ,ftilh -t 
1f5l fa} JJt 16 :fU 2 2 4ff jlj ~;t (r-J 1f5l foJ ;Jk ~ D ~ Jli ,£- 5 0 1f1J-;it1 d, ~-# ~~ # {r!J faJ 

J1J~,J"''~~½~~{I-J~,;t4h)t~A. ~###;il)fJ~,tf. TFT F+Jrj~ 10 :fptj­

if-0 ~ 2 o ll-J %1 J/1~~ 1n f~.00i!i~~ll-J111:k1:1}t1i.t1-tW»ij ~~i;.t1-tW»~~A€r-J 
;tt-ii-~1J , t.J ~!bA;ff m ~ 1t iai ~fsJ ll-J .:te. ~ ~Aji JJtx.1.! a'-J JJt~ ~ ~~JJt~ 

{ttJt. ;f (r-J is] Fi #* . 
.n-:iido, ,(f. TFT F4-J1J~ 10 J:., fit---¼J:.~~1ff.-~¾ 9a :f'7Jf5t.foJ}Jt 

16 z1 r , -JfJ At:~ it ;#;J ~-l-~@A#~ 1n a'-J ~# a'-J ;#;J A. ii t: ~it~ , :ku 00 
4 f}f ,F , J.}.. r i?L 7f jt(; , -ii ,ER\ Jljyi )t , di¼ '1f -13 ;j' ~ 11 a a{J i 1 /f;_ , ¼ '1f ¼ '1f 

-~ta_ 3a a'-] TFT30 ~tr-Ji 2 $, ¼-11 ,{f1ffl-tt!,~~ 70 {r-J~ 3 §;., ¼.ifftt{%­

~ 6a ~tr-Ji 4 $, ¼.iff J:l!.Al-~$ 400 ~al.Ji 5 $, ¼-11 J:~1f-llf!.¾ 
9 a :fP~ foJ JJl 16 -tf ll-J i 6 $. <ilJ:.A.) ~A. tt3·r , ,tf. §it 1 A.:fP §it 2 A.z fsJ 

i9:.i.* .l--1!.~t.t-JJt 12, .tEi 2 A.:fUi 3 A.zfaJi9:.I.*i 1 /kfaJ~~JJt 41, 

,,(f.i 3 ~~i 4 J1-zfaJ-i9:.i.-11i 2 J1-faJ~~Jlt 42, ,,/f.i 4 k;fpJ 5 J1-.zfaJ 

~.i.* i 3 k fa] ~~Jlt 4 3, ,,/f.i s J1-;fp i 6 J1-.zfaJ ~.I.* i 4 JI- fal ~tfJJt 

44, Fn-JJ:....ti!.~~+-:l-~faJ?1..n~. tt,r, ,tf.:i!.Jtb~#tf.J~~JJl 12- 41. 

42, 43 ~ 44 J:., :i£-ii..i..iff1f~:ku~ TFT30 ~-f~#-)1- la ~~~iR/t.~i&. 

ld ~~•~ 6a tt:ii~Ala'-J.;}i~-!L-tf. rA T, >tf-ti!.Jt~~+~~»... T J/L-jf­

jt{;-f.Rikill:At-iJL RA . 
'tJc, ,,/f.J 1)1-J:., itJ[.iffd,¼.iffTi(it), Cr(~), W(~), Ta(4£!), 

Mo (4~) ~a'-J ~~.~,½ -1,z r'-1 a'-J ~!Y-:fta'-1, ½ £1'-#-., ½½~½£~1tAh, 

~½~1-t~h ~~~ 1n t: ~~~ €r-J t: J1-#-~ ~ tt ,t1. 1, El\ li-tf-~ A ll-J ~~ A Mi 
~3 ~¥; ~ 11 a 0 ii ~3 ~¥; ~ 11 a, »... f- mi _l:-_;l~,t 00 JfJ 1-t 39 ~ 00 2 a'-] X :ii it] a'-] *iJI? 

;!k 0 i>U.rf ~:h -iff !ro-.~, , *" ;Jk a'-1 ~3 J~ ~ 11 a , *~Xi"~ 00 2 ¥J X :ii fa] Jt 
1ip ll-J i ~ ~ 5}, :ft7 .tf-ft-!%-~ 6 a ~JJ} ~/k 4 o o ilcAtJt 1ip Mi IJ:l 2 fl-J Y :if faJ J:.Jt 

1ip~ ~ tB ~5} . .n 7r, M.~EJ4~*lr-J~3J~~ lla ~1f tB ~a'-]~ f:B ~¾,1.ttt~ 
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~i!.-t-l, lzsltt, iii4.~~,~ lla ~J&.j.J 1 ¾- 1 ¾-~~-;1f-*lr-Jtfj]\0 

1% JI}J -t J!t, ~=1 i¥i ~ 11 a ~ **i ?t.A;l; J!-~ -3t-J;t#: ~1l-# M -it J:4 ,tf. €r-J 

TFT 30 a'-J-!f-:t!.~ ~Jl:. fr-J lJJ ~to llt7r, iit3tti~ lla d7 -f;jt_-Jfj Aj.J1.tJJ~~ 

JfjA1t-!it~ 9a fr-J IKJii,.k.#--..t.i:l~~' M:.:BiJ!-;tj"it.#~M.. r1911~ TFT30 

A¾t lr-J 1G {r-J lJJ ~~ o 1% JJ}J -t J!t, n)C~if v:l--¥f1 ~1J TFT 3 0 {r-J --f-!f-#--~ 1 a tf' {1-J JG~ * 
~ ~fit. lr-J ~ 1. , Pf v:1- il!At JG iAJ 1lf-~ ~ :i:1 ~ €r!J ~ 1t£ -iF 0 11 7r , -#-!r- tAi €r-J j 

if~~ €r-J +t oL r , J!-,._ Jt o/.lAt,ti €r!J -1/J 1iL 
Jt:.,k, ft;l]1f; 2 ~' i~.i.*¼*:.tM-~~ 3a {r-J TFT30. TFT30, ~00 4 r}f 

-iF , J!-~ LD D ( ~~~ ~) ~ ;#;J , 11: ;lJ $.-;#;] fii~~ , J:. a al.J .tM-~ ~ 3 a , J!-~: 

1fHto 111 j c1
8
i;i ~Jll;#;J A~ 1% JJ}J -t ~ m -~ ~ 3a a<i it ih Jfj -~.jtJ ~ {1-J-f-!f-#--~ 

la (r-JitJilg la', ¼*1~AM-~~ 3a ;fp-f-!f-#--~ la ~,t{r-J:.tM-~tt.JJtlr-J~1t 
Jll 2, 4-!f-#--~ la tf'lr-J1t*ltJl!R lb, 1t*lt~!R le v:1-a~*lt~IR ld 

:f'2 ~ dtlt mi IR 1 e o 

J!t1r , 1£-~ ~ ~ ifJ ~ t , # i~ ¾_1£-11 i 2 ~ _t , tt ;9 ~ J: ~ ll1 • it t-&. 

3a ~-Jll:JfJA;fftf'~~ 7190 iitf'~~ 719, M..-f-ii,_t~, :kPII] 2 P)fiF, 

1~~1.i -t ~+1t-t ~« 9a fr-J-j/J__fr-J k.1f.._t fr-J tf' ~JJ~*f~:+t.:JfJ A;J; MJ;lko ll7 

-t tp ~ ffi. 719 ~-~if,&. 3a ;;!-JI; ;l;l; ~ -Jll, ~,#J€; ~ 1f1117 Tb* lf!Ai 1 El\ Zi 
Jll-tf :#iJ A eJ.i ,tt »Lr , fir~~ tb ¾~•ti j aaij ~Jlt-tf :#iJ A. 

jj 5'f, _ti&_{r-J TFT30, ~ ~~~fr-JJt..J!-;tj" [!J 4 r)f-iF{r-J!J~tflf.J LDD M¥J, 
1a)ttz~,ifv:J.J!.;ff~1~~.J.t.~ JR lb ~1~i.ttJt.~IR le ~:iliAi"*~ii:.Aa'-J.:f.Ht 

( off set) ~;#;J, ,e. iifi,:;_¾_i,:;_:fffl-it« 3a ;lJ~:fl~dt/t.~i.i.A*Jt, t] ~ 

~ ::fi~ Jfj A~ *ll~ g ~ ~ *ll~ 1K {J{J m ~ i'f!:~ €r-J TFL llr3'r, ,,(f.* ~ ~ 

ifJ i© tf' , ~ ~ft A~ ,,(f. ~ i.tt/l~ IR 1 d ~ ~ i.ttlt~ IR 1 e z.faJ , 1x.1xJlitI 1 

+•~-~•+•~~'~¾_,e.~~~~filz.~~.1.2+~_tlf.J•it-. 
;:t--,kv _t:i!,~)fj ~~Jllt A...=..~v:l- _t.¥} A TFT, ,ru,J Pf v:l-~ Jl:. ~t) ~~ ~ :f'2 ~ 1K z.fa] 
a<]~~ 1)--~ ii~it iii., ~i,:J-;Ai\,J,~Jl:.at~ ~ )i.L • 

.J:l:.7r, ¥la TFT30 {r!J-f-!f-#--* la ~F•J1~*e.-!-•aEff*e.-!-~"iaJ""i,:J.. i¥­
A~lf.J%A, Pf~~/fJ ~~*~kffl~~lf.J~*- ~/fJ~-f~#--& la ~A 
;9. El\ $a<}**, Yi Pf Y/- ~J~# _gtl )t}f ~ ,t~lr-j ~ ,ti ~~,1~. 
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,.(£ YA _t rJr iJL ~ {r-J ;a ~(ij ~ 11 a _t , im 11.. , ,/£. TFT 3 0 {r-J T iZ1.. , i~ _I. 11~ -:!to ti} ft, 

1tJiJll~~Alr-J~~~~Jll 120 £.~~~Jll 12, y=1 ~-f~-¼~~3#J~ lla 

~ TFT30 :i!At~fa]~~~~~~tr, ¥-- TFT F-$-11J~ 10 lr-J~t-tiJJ:-JfJEt, -ft. 

J!-~JW Jl,(f. TFT Fft1J~ l O ~,tt_ii,,6Jf&-attr-J-tt.oo=tJLft1tA ~ 5t~jrJ r €r-J 

it J)fi-Zf ~ I ~ {f.J 1f_ --t-Jt * ft] 6v TFT 3 O {f.J # •t± ~ 1-l'.i €r-J-W ~~" 
,t£ij:.l.)l~~JJl 12 _t, M.-f-ifJ_t,t,(f.-f~~~ la ~irJiitIAtT Ei~~J&­

i!L-i#-ii.fr-J~.t%-~ 6a J!.1t~-f~#.~ la ~)1:Jil *llfiil-i!w,Jt., ~ie.~/;Jil * 
llit. *tr-] ii] (~A~~JL €r-J i/;J) 12cv, ~ ii ~/;J 12cv ,i;j-_BL~,,(f.Jl:...t;f ~~ _tlf} 

if$- tA.i.. 3 a , ,(f. r 1W~ ¼ :t ® ;j}Ot-rf) A lfJ ~ ?t. .11:t9r , ,;ft)l] 1t ,ff~ ii ~tJ 12 c v 

¼~~~~*~#~-JfJA-~¾3a~~*' ~*~~Etj;,,(f.~•~•3a 
J:_;!_ * i~I~-t -#.~-JFJ A a'-J-frotl~~¾ 3bo ,f%$}J-=f ll:r., TFT 30 a'-J-f~#.~ 
1 a, :t,t-:ku ,(f. IJl 2 l=f ~i-»~ -iF tB ~ ~ :t-¥-, M. -t iii J:,t :t!M.1YN ~~Jt~U~*, 
~~~~~~*~~~?t~~fr-JAM. 

tt,r , ii 1Y11~ ~¾ 3 b, ,,(f.1.t-JfJ A jJ .rei...t:i~jtJ 12 c v !.t.~* ~ l6l at , :i£.1t. 
1t A J;J 1t ,ff Jt:. r AA;~ _t ~t3 ~ ~ 11 a *:it o ,tf.:i!..17.. , t=i ~ • 11 a di f--Jiu J:. 

ii. ~.t-JfJ A j; ~if ;R, 4 _.ff. f-~ -ft ..t €r-J • ~ ~ 3 a ?,lt=J ~~ • 11 a , 7' -:l-Ar "R 
-fii-ft, ;t!,tt~~A;;J; liiJ ~iu:.o 

_.ff.i!..17.., _.ff.-4'-~ aJ] l=f, ~ ~y::J. *Jl] i!.:t.f~ ~~: 1t~~ t=ii,~ lla f-,ft 
~MA¼:t•~a 3a al.Jltlal.)43~,~- ,(f.ii•rfiJL r, ii43~,~ lla ~iiltl(I-J 

~~-. M*~~A;;J;%A~•~•-M~. 
1%J1/J-fJ1:t, M*i!~AJ;J, 1/1J1u, !?p1~Jl.~-#--ii-b~!\ lla #J-~~l=f 

,{f ,(f. :t ;f:-it-fr z.. ~ ~ , im ~ 4f ~ i~ilrAt iE 1t #J ii~ #J •tt ,JL r , ;; ~~-ii -t3 

~~- lla ,{f,(f.-f [ii]-{t J:.(1-J l 1J al.J.f3~~!\~1Jt¼(I-J, ;t,tti[i-1-~i:l-ii ~1J #J43~~ 

!\1RtAL 1t~i!At TFT30 ~ ..r..--ft~iM o 

4,t£....ta§f; 2 ~roi!L;f±..J 3 ffe...t, ii..i.4~~~~ 10. 4~~:t.& 10 

*}f] 'f fa],fj-,(f.Af%-fr/tJll 751t--ft;h t.J%:i!jU TFT30 ~~*l.t~IR le ~1t 

.%.9a~~-·~iu:.~%~&%.#JT~%-71~1t;h~~~~-% 
~~ ,t~#J ,t~~ ,t~ 3 o o zj-(.;J ije,J1 (1-J *~-lfJ A .1~1tJll -ii41tt-~ ~& 1 o, 
JJ1J~y::J..illl:i-;t~~1t-tit!i~ 9a ~%-ti1i##,tio ~ttr, ~~~*~~,ff--
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rt ~a- 7 o , lb l!1 2 tr-J -f- WJ l!1 "f ~, lb .,-;p,t ifJ ~ j; iA~ iu ~ 1t -t- ~ ;t&. 9 a lr-J 

%Ag~k#-J:.~Sa'-J~-tlg~,~~~~,•-t~%A~RM~~~~ 
~~' ~~~~~~•I¼#-~•-t~o•$#~:k.,*~-f~, ~~~ 
~ 1F _l_ji aA '.fu Mi 00 1f... 

iJtA.rf-_l_-if~.it, r ~ t.~ 71, 1f~1i:rdl~it!Ailr-J j ~P1:1~JJl#;JA, -#-~:t 
1f..-tt.{t-01tlt.~~i-t~lr-J-11JfL il=llt., r~i-t~ 71, ~i:ifv:J..ii7¼-lf~~~ 

¼½a'-J if - A. JJl~ J A. JJl;fiJ A. jt.tr , ii ""f ~ % « 71, ~-i-~:ttt ~ 1f.. j­
% 1.i -011 % $.S- it~ a'-J ft )f] ztr , ~J!-~ ~1f.. j- it« 9 a ~ TFT 3 0 ~ ~ *)t_ ~ 

lR le i!Att ~i!#{r-J-#1 ~to ~ Jtt, ,,(£~~~-HJ ~ t, $.-#{l!.,tf.-f: #JJtj)t 

,,(f.~-2.fo)j-iJi.lr-J t Mi!#, iltlJ:.i!. t ~~ 719 iftAt. ~ -,JL(f.AfrQL.¼il. 

%$.~~~ 300, ~~-ff-fit-~$.~ 70 lr-J l!l;t.tt!A.i1Wtlit$.S-~~a'-Jftlfl. 
,,(f.~~~%~t, 5'J r 1tt.t:.S-it~ 300 ~Aj; l!);t_~-1.i, ~*Jll ~ ~~ 
Aj; ~ ~ 'f!. ii~ )Jf-Mt~ 4 o o ~ m 'f!. it~ JJ-* iftAt. 

jc7r, ,tf.~~~tfJ~t, #11JLiiit$.~~~ 300, ,tf. TFT ~4-t•J~ 10 

J:., ~ -i.+1t-t ~~ ,aj-EH~AJi?fJ A~ Ab ;!k, J:.:i!. r ~ it?A-l 71, ~i.1fJ A~ ~ -ii 
ti$.~ti~ 300 J!-~:k..#-J:.M-?fJ;!k. 

-ft JJh -f j[:., ~ ~ ~ ,fJ ~ ~ 4,fit-ti~~ 7 0, ~J!-~ ,(f. f- iii J:. 3G )f) a'-J .tt Ji, 
iJE.Jt.iJt, ~~1t1#.--l--Jf" o lfi~1t, mill, ,ff. ii;!k»L r~ *ik.~Aji Pf y:J. ~ 

JJlJl.:k..fLl/1.~ tt~1io ii¾.-i>l, ,.(£~~~,fJ ~ t, 41it-ti~~ 7 o J!-~ Jt,J, 

a'-J iii ;f)\ Jt :k.. ~ ~ ~-ili D 

iJti-rf-_l_jiif~-.?.,, ,,(f.OO 4 t11, ~~= ti~~~~ 300 a'-Jifl~, it.tfJA 
~ 1;t. r ~ i-tt&. 11 ~ oo ;f.Rif~ :k..-.~, , t.tJt. iJt.;;;t.% A jJ 1~ ~ ~ :½ ;tel€i :½ •~~ 
~-~*rn~#~tfJ~, ~~~oo~~~~~~~#, •-t~~~~~~ 
Z.~ ~~ 300 ~iir ~ t.t-l 71 ~1Yl~ifl m 1~ it~~ (~;t 00 4 t a'-J4-1tt-~~ 
~ 70 ~ii.:ii), M:i:ifvA ~m~~{nlr-JJf k1~. Jtr3•r, ~~-f? 1.~:½faJ ~ 
Jii~o Ji 9r, hli~A'-t~ ,,t,~,~, jJ T Jf kJ:.j£_ 1JJ~ do~ drJ;f,R, 1f1Hi:rfvUt~ ""f 

~ t.;f:!. 71 -JfJ Ai-¥-t~~4-.~t~k~itfr-J. 
~-fl'--~ JJt 7 5, 1(P 00 4 P}fiF, 1f1J1<P"f vA ti] JJt/l 5 J1j 2 00nm :i!,;tf a¾ iei.ft~ 

lr-J HTO (~5lift,1tAh) JJl, LTO (1ti1fr.ft.1~4h) JJl~lr-J ft.1~J!Jlt~fl.1~k½JJl~¥;J 
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Ao JJ.Jf :k.4--nt"ll?.$. 70 MJ,Jt}Lfr, .R~,ifv:J.it~M!.*ltlJlllr-JPJ"~•t1-, 'l?-1]'­

/tJJl 75 ~~~-1to t~3'r, ,/f.~i~.1fJ~1f, #Jiu~ii~-!r-~Jll 75, -Jl111¥J 4 

foJr-iF", e.,~A;Jir~)t.ft1t.$l:.Rl 75a, J:Ji.Jt.~1t.$l:.JOC 75b :i!.{-tir!J-1!-~ 2 

,,§-#; ¥] €t-J Jll o _t,,§. ir-J ~ 1tP.½Jll 7 5 b ~t lt] jfj 1t59 tti1f-t it {ft 1911 it%-~ it ~-l ir-J 

r ~it¾. 71 ;J;!i :k.-,?., lr-J JZ. -t , 1~ ,1-JJjt.!il-J -t :is..Jt IR~ ( ~F -Jr o g J~) 11-l " 1tt JT/J 

-t Jl:t , ~-¥- ji -t 1r-it ~ ~ t~ ~ k fr!J ~ 1t.$l:.Jll 7 5 b a'-J 4--tf_ , ~ ¾ "iif v:l. ~ :k. 4--fit­
~ ~ S 7 0 al.J ~~{ii::.7r' ~jt -t fvft;!Jll 75a al.J4,/f.' »J1J ~½1t4~~~ 
~ 7 o al.J «-J-J.fdi ~1t, m=i ~ 41t ~ :t:-R 7 o al.J ~ :t:-{n. al.J tt k.~ :}.L i!A-¥--~, 

*rn .:re.~¼ ,t Jll 1 s 1t AJJJ 2 ~ ~ #;J ~ * *, t,t ur i,:J. $ ~ ~~~ al.J 2 +# rn 3lt 
~c tt7r, Jt-~.t~•tia1.Jft..1tz.t.Jll 1sb:ttoo~1t5'Jtt.r~it~ 11 ~~k.-~b 

lr-J~T, ~,,ff."iif~~~al.J~~J:.~A" ~~~' ~-t~-t~~~~, ~"iif 
i,:J. F~ J.l:.:itii~~ ~1!to Jl:t7r, dl-t ~1t.$l:.J}jl 7 5b ~4--tf-, ~.i-t ~~~~ 
J.l:.;1j(.tj" TFT30 {i{Ji~AiA:A59"iif~~D 1trJJJJ-tJJ:t, ,tf.~~~-Jf}~tf, t,t"ii]""i,:J.Hi 

it it.~ *-»J {fJ .ftt_i_ €r-J iis.AtifiJ ~½~~ft TFT 3 0 {r-J Ii;! {A~& ffJ J:. -ft- i!_;t.f a!J * ~ 
a'-J~1..o }itr, -t£4-i~~~tf1, ~-!r-ltJJl 1s, si#.;~A5'JJ!-;lf 2 ~~;#;J 

€r-J JJt, iE-Jt-?t;tr €r-J ·tt »Lr, 1f~j11~ iif i,:J. ~ A5'J ~;tr 1'1H11.ft.1t,qJJt, fli1t,q 
-~~~~-•~#a'-J3&M~£~;tf3&~J:.~&M~lr-J~Ao 

,tf. f,( J:. r)f-m, aJ1 €r-J TFT 3 0 ~-~ ~ 3 a i,:J. 2l tf ~ & 719 J:. , ifiJ JL ,,ff_,4-,ft 

~$.& 70 lr-Jritl, ~1~:(f1H11 NSG {~f,q~.!£.J}t~), PSG (~~~lJi_JJt~), 

BSG (~g_~lJi_JJt~), BPSG (JM~~~lli.JJt~) ·~~~JJt~Jll, ft.1-ti~Jll~ 

ft.1-tihl:Jll~, ~¼JJ?.~~iJi.-JfJ A tb NSG #;JAffJ i 1 & fa] ~ttllt 4 L Jl:r.5'r, 

,1±.ijJi 1 ~fa] ~@.~Ill 41 .l.., ~ TFT30 lr-J ~*.,,t_ilf, fR ld :;fu~:i£.lr-J~-il~ 6a 

'l?. it.~*~ #-'8!k .:fL 81, ,ff_ 1t i©.16 :i£.i 2 & iaJ ~~Jlt 4 2 €r-J ~ at-JFJ A-Jr .:fL" 

.i!:l:.5'r, ,tf.i 1 ~fa]~~Jlt 41 J:., ~A.:k. TFT30 ~~*.,,t_~g_ le ifP¥;JA4 
1it~~a 70 ~"f ~~~ 71 ~~~*lr-J:f¾ftk.:JL 83 lr-J-Jf.:fL. 

Jt1r, 1i: iii 1 ~ faJ ~~Jll 41 J:., -Jfj AJfJ Al.:k.~ 5'J ¥;J A41ti ~ ~~ 7 o 
{r-J 1t-t ~ 1.i 1Yl1 't!.i$-~ tl!A&. fFJ r ~ t½!An. 71 ~ 'f ~ ~ 719 ~ i!~~ a¾-tl ~ .:JL 

s s 1 a'-J-Jr -1L D F,t.-Jl:tz7r , -/f. §f; 1 ~ raJ ~t.f..a 41 J:. , ;}l!; t ~ ~ 719 itr ,{;-~ (1-J 

i 2 1f M ~ 6 a 2 ~ i!.~Al ~ *~ .:fL 8 8 2 , 1i: 1t i©.J&- :i£.i 2 ~ fal ~t~Jlt €r-J ~ 
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tlt-H; A -Jr-lL C 

n 1r, ,,ff.i!_Jtb 4 /r-11-~-lLZP-J, ,,ff.-tl-~.:JL 81 ifP 82 a!J-JfJA,~1)-'f, ;tt~ 

YA~-JfJAJ:.i!.tr'-J it-fr/JrJJl 75, ~~-ifiJtf.t~i,:.ctI:ii~¼Jl"Jil. 75 -'=--JfJA-:1f­
o~7)--c ~kll51 JJ.,(f ii-t¾~.:JL 81 lf, t;~i1Yl~*lt~ ~ lb iftltt-tJk~ 6a 

fal~~i!., m,/£-ti-!ik.:fL 882 'f, ~1kii-t-i-.@½-1L 882 $ii$i; 1 ~$i; 2 ~fa]i@. 

!f_}Jl 41, 42 {r-J~;f.t 0 Jl~1~{l-""f, "J(U*,1f_ it.:fr-)l}Jl 75 J:.it_i.*i!_.iff"fr-J7f 

o ~7)--, Y"Jrj ,,ff.il!At,if TFT 30 lr-J-f~~,£- la €r,J ii.1t~~Z~ ~ 1fi»L r, -ti!, ii]"" 

~~~~~~,,ff.~~~t~mir-J~~tl~~o~¼~A~~~4*~& 

la €r-J'ft )f] 30C*o 

~t.7j--, 1£4'--~~-JfJ~'f, tj"-f"~ 1 ~fa)~@.4.Jll 41, -tl!..~1t::l-;fl)f]iJrAtl9 

lOOO"CaJ.]tJlc1¾lr-J91-$!-, ~JJl~).iA.fU#JA4~~~ la ;fPfM"~~ 3a fl-Jj a\ 
;!Jll~ ~ ~ -J"{y.J~~1to 

-tt ,,ff. J:. i!. f/.J i 3 ~ Iii" UL,,ff. i 4 A-J:. , it.I.~ 4%-~ 6 a o ii~ 4%-~ 6 a , 1t 
1~ 1=j TFT 3 0 lr-J 4~#--A. 1 a lr-J Jit 1f :;t ftiJ -Ji}J~ ;tf ~, ;t,t~ iJL ~ ~ 2 'f {r-J Y 

7., ~ -j_- j)J~ ;j:f ~' :tlt-JfJ AJJ ffi-~ * 0 ii~ ii-i\ 6 a' "JIU 00 4 f}f ,F' ff} A~ r 
~jf--:k£;fi<_,k.J!-~ l'.I14g~A¥J~ (00 4 lf lr-Jt-r-½ 41A), tb ft..1t4!.~Aa<JA- (00 
4 i:17 ~t-r-½ 41 TN), lb fl.1t;!Jll;#;JA~~ (m 4 o/ {r-Jt-r-~ 401) i!. 3 ~tg~#J 

Jll" ft.1t;iJJl 4 01, ~t.OO-JfJ1tJJ :f'Af-tftk-·*· €r-J ){_ -t, 1t:J.1~4e.-it-r Ii lr-J4gA­
~ it..1-tA,t~~~*" Jt.. lf tt_.t,%-~ 6a l'.I1 i"¼* ~~ jJ ~ f-H.~t~ 1~€,(J ###J 
{g, -M:_!i[i,:J. ~J}l;t~~~,i;j- TFT30, 1t-t~~ 9a lr-J 001t1~½ir-J-0t-~o 31-

7., Ti}' tb-t ,,ff.M:.;!%-~ 6a J:.-Jfj A* 1W Jl:.1J<..¼a!Ji~Alr-J11 m tt~ 1/G tlft-J ft..1t1i 

a, ~!if~~m1n3oft-J~~~, ~~~mJt..~♦*~~- ~%~•~­
a<J Jt ~ ;t; -t-~ ~1-t~nt. 

JJ;t1r' 1±-ii $i; 4 & J:.' 11 jJ Ej tt. .t)l.-~ 6 a ~ -Jll, -JfJ ~* A} itil~ m 'f ~ 
Jk 6a 1 ;fi:r $i; 2 'f ~~ 6a2, :i!_Jtb, j(P ~ 2 f/fiT-, ~ ~ -t ii, J:.~ at, \'.£1 "T ~ 
::t- faJ ~i.JFJ A,jJ 00 -JfJ J:. ~ Wr~ ~ m ~ ~Ji.-JfJ A:h J!-;t -t lt-t%-~ 6 a ii~~* 

fr-J -t oo 7fJ ;Jk. ttJt-iJL ~ :{ BR -t 1i. -t 00 2 'f ilii. 7., lr-J ~ -t%-~ 6 a a-t , ,,ff.$.--..iE 
~ ~-H; A* Jt-.* :k. #. J:. l2!1 iiL-JfJ-JfJ ;jJUr-J At ~Ji- JfJ 'f ~ Ji- 6 a 1, ttsrt- , ,,(£.Jt-~ 

~ JfJ A*** tri At ii&.~ m 'f ~ & 6 a 1 l}lf :k. - .~. lr-1 li1 :t7' ir-J :k. ~ J:. ll!1 UL-H; -JfJ .:1k 
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a{J§r; 21fM}i6a2o )Jf-ijl)i}t]~~)i6al;fp~ 2 ~~)i6a2, "iifJlJ~M:-tn.-~ 

6aM-14,-1fJA~~~•~T&-Jt~*~~•~~~~&,•~~~~ 
A~&~~•-~~~~-~Aa{J&~~3&~~~-o 

tt3·r, :f-~-t#c-ftAtJJt, 1til-k.Jt. r &€r-Jig&~ fl..1t~&-a.1~*JJ~~-f 
~~00-1fJ~~ffk-A€r-J~~- ~~~&~•Jll*~~~~~&JlllfM& 
6aL Jr; 2 lf M& 6a2 %A~-tl~-1L 803, 804 ~i1J,ti1f it€r-J5ti1:-~~tp 
m. 

ll:t>'r, *Jfl,.(f.)Jf-~&Jfl t:fiM& 6al ~~ 2 t•& 6a2 J:., -JFJAF-ff.~7J<.'l} 
a<J~~Alr!J# Jf] tt.~,f;t tllr!J ~1-t.~&lr!J **it 'ii[y~ ~J,t TFT30 #]Ja;f-~Xf•t1-~.t,l 

~ , ti uf Y~ ~ ill1.-*~4r1t o Ji >'r, ft..1t,$j:Jll, J.t ~a'-]~ :f- ;f; -t#c-~1th.½ 
Jll. 

,(f.~J:.~~~€r-J4*~~R70J:., mA,,.(£~~~6a~T~,-JFJA~ 
171],ti:i NSG, PSG, BSG, BPSG ~a<J ~~$&.JJl~Jil, ft.1tP.iJil~~1t$_½.Jil~, 
A~J.W.m a{J ;t)f) 1t.m TEOS ~#.a{J~ ~-r#-. CVD ~-JFJ A a{J i 2 ~fE] ~t#Jil 

420 ;(J_-ii~ 2 ~fal~~Jll 42 J:., ;/J_-JFJ,1iA~ TFT30 aJ.J~*li.~ IR ld :f\:7~-tJ­
~ 6a it:i!~*€r-J J:.it.-ii-~.:JL 81 a'-J-Jt.:JLlr-J Mat, -1fJ A~J:.~)Jf-~& Jll lf M 

A 6al ~$..:t )J4*it~~ 70 a'-JJ:.~it=t&.€r-Jit$.2-~:fll 300 ~ii~*a'-J-tt­
~.:fl.. 801 ffJit.JL. tt>'r, ,(f.i 2 &faJ~i#JJl 42 ..t., -1fJA;t Jfl*.:le§f; 2 t:fiM 
ffe 6a2 ~tM& 719 ita~*lr,JJ:.li.-ti~.:JL 882. 

~Al,(£ J:. :it.~ 4 Ji 16 :UL a'-J ~ s Ji _t, -1fJ ~;t ,lJf-iit~ 4 o o . ii ,4f-~~ 4 o o , 

~~~J:.~, ~12~!3~~'~-JFJA)J¼m..(£1t'1<JX*~:f\:7Y*~ 

..t.Jt 1+ a'-J l#J ~*- ~ -t -ff- ij)Jl-~& 4 o o ~ r9 ,(f. I it lr-J Y * ~ J:.Jt 1+ aJ.J ~ j} 
* 1-Jt, ~t JJ~~-ffj A~ 1t#f.:ie4t:t%-~ 6a ~JUI.~~, m JL, :l--JfJ At¥- ~~-ii4t:t%­
~ 6 a ff] )tA. .tJt O tt>'r ' .f. -t ,(f. I i:p #J X * ~ J:.Jt 1iti #] ~ j}' ;h 1 lff) 1*-JfJ 
A/fr~~~ 3 ,:f7~~ 402, ,tf.~,t-1ti:-it~ 9a #J-:iil.#11:f7*Jqt:tlt~J!..;ff-¼JJ 

.tik:~'lto 
~ ~ , ,Zf- 00 2 ~ 00 3 lf , ,Zf- XY 7i lfiJ lf ir,J *--}j lfiJ ..t.Jt 1ip lr-3 ~ ~Ji 4 0 0 

~~X~'l}~~j~y)--J:.,~~~~~j~j}•~*~#~~Ik#-.J:.~ 
j-ffj-ffj*~~y)-- D ~Jfl ,(f.~~)k 400 J:.i~I. -ii k #---1.~ffl-Jfj-Jfj;Jk.{r-J~¼a'-J 
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f/J. * , ;t,k. ,if fA ~ it~ill:A-t TFT 3 0 ~ 4 *1+ )k 1 a fr-] Jc. fr-] ~.Ni . t.k.Jt:iJi., ~ ]fl 
t;t ~ A ;ti n~ ~ -:l-~ # J:. ~ ilLA. -t ~#-~ 1 a €r-J iG, ,ff. ii-=- 1fl 1fJ 1fJ ;Jk €r-1 ~ ~~ 

;p~¾j-i~At ~ ~, ~*it. ;f. JU -f ~#-~ 1 a . !El Jl:l-.., "iif l-:/. -¥11 i 1J JG U% * it ~iL ~ 
~±, ~~~~~~~~lr-J~~~~~~. 

ii ht~~ 4 0 0, *Jf] ~lie. _l.4[ 1t-f it~ 9 a lr-J 00 1t~ iF fR ~ 1 Oa ~.$.-fol 

~ ~ * i~.I , -jf-~ •~ ;t 1£, ,0. ~ i!lAt 1£, i! a'-J * * , ~ A 79 l!l ~ it tL Ji ~r , 
i!.2.fo)fiJt.~ '•~~~1.i-~', ~"iifvA)t-Ot-~i.~{l-~]¼l!#J~li-101 al.].iE.1£,~~ 

~ '£,~a(J•~it.it-1.i~, ~oJ"y:J.Jl~~i.,tj-,1;J~ 20 lr-J,tj"~~:m. 21 {r,J•~~~ 

1.u:.~. 

jo J:. i&., jo *1t 1f-:t1t1f; AJJ -iett i%-~ 6 a ¥J ½#-~;p~*, ~ fli ( ~ 
~ 00 3) t:.i ~ A ;l; l!J it it~ {r,J Af-1'.~ 4 0 0, JiJ1J "ii[ lrA .t4Jai~ ,(f. ii tt • ~ 6 a ~1t -t 
~- 9a fa]? 1.. {r-J 1£,~~¼a'-JJJPfol. Y,t~jJt., "ii]°"l--A 1% .~--f ~f&J;t:ilf~ f51-ifgJffe 

-t~~~~6a{f.J~itm~~~-t~•9a{r-J1t!,,{i:~#Ji!#~·~' ~~~ 

1t,(f.1!)1#.J:..~±ill-~ii4t~~ 6a ~Jk.-iF;f.!1:}5J~. ,(f.~~~-JfJ~lf, #l1 

Jtlb-t Af-a~ 400 ;it-JfJA;lJ l#J#-;J)(, ~!ZP1t.Jt~.a~~ lla ~~*~~~ 

j}t, ~ ~YA-le't:~-i1i1J;l,,1t*;f.½ /L-_i.~Jf] lr-J ~$.~½. 

tt1rr, ,t£.~ 4 &J:., ttJ? ~:i!.-t-fMJJJl-il.$ 400 ~-a, ffJAfF:J.J-tf-4--~ 
aJJ lf fofiJt.~ 'tf ~~• ~-,t--ff,J-tl!'-J;f; 3 +~~ 402. ii;f; 3 +~~ 402, 

J!-;tf ~ :ii'6 ~ fr-J * ~ -f~ 8 9 ,tj-i 2 tf ~ }! 6 a 2 ~1#.-t ~ ~ 9 a fa] aJ.J ~ it.Yi ~t 
tfi~lr-J.w~~. Ji1r, ,(f_J!.~Af-il.~ 400 ~~ 3 +~~ 402 faL *~Jt-tiil 
1fJ ~~i! ~ ~ -JfJ A , m Jl ~.t-JfJ A :h iJ].j * z faJ -tf- l1J -HJ J:. ~t.~ ~7f" ~ o 

75-~IiJ, J:..i&.{r-]Af-il.A 400 ~i 3 +~A 402, J!-4fT &Jt d7,ig;#;JA 
~ ~ , J:.~ >l. tb ft..1t<t,t;#;J A lr-J ~ lr-J 2 ~ M #;J . Jl:r..1'r , ,ff. i 3 + M ~ 4 o 2 + , 
r ~ ~ lb ,tg ;#.J A lf.J ~l=i i 2 + ~ ~ 6 a 2 i! *, J:.~ lf.J ti, ft.1til~ A ft-J ~ , 

~ ti, ITO l-;#.JA¥J1tj-'t!,¾ 9a i!-tf:. ,,(f.ii•tt iJL T, M*ti~A;l;#ntlk.ro 
;f #J i!;}.i ~ l--A Rff-J;t:i!At" J!.- ,-??, , ~ 'fR:J(u *Jf] ,:tg~ ITO .!i 4!:izt -fti!4tatJ 
ff; ~ , JJ1J ,(f. ~ ;t- ffiJ ii½ ?-1.. it 1i , ? 1AlHrl.J ~ ~ , ~ :t-151 fl.i1t4g l!'-J-JfJ A ifJ 

?~~M-•,~~~~m•@~'t!,i!~tt~,-HJA~~lr-J~~-~J:.~. 
,tf.,4'-.~~-JfJ~tf, tb-f°iifi.-A RffJlki~JJi!S~ 3 +~~ 402 Ei1ti:rt~ 9a .Zfa] 
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~~ii, -M:_,ifi,:J. ~M-~Mt#~ii1t-t"~¾ 9a MJtt!,.,&~;&o, Aii1t-t"tt!..¾ 

9a al.J ~-tt1*##•ti. 
jrj'r, ))1-11&_~ 400 ~i 3 i:r~~ 402, tb-t¼1f .1ta_M,ti1i~~~tt.11ttta1.J 

4g , i?rJ ll.J£ ¼ ;fj" JG~~# •tit~~ 11cJt 61.J t.1-tAt, ~ iif i,:J. ~:t ~JG,,§-61.J 1t m . 
;t,t~ -i;i,, 1~ *Jfl i!.~'=-, JiJrJ ,if f,Lf±_Jt J:.1'9ltl f-fil.~ ,tj- TFT 3 0 {J{J-f ~#--~ 1 a €r-; A-i-t 

JG ( ~ ~ IE 4) €r-J 1tJ ilL Ji tr , iii!. :+f ~ :f ~ * -iJL ii-111 t:.i ~ iJL f!JH~ !J~ :+f , 
,tj--t J:.aal.J~~~it~ 300 ~~4%-~ 6a, iifi,:J.iJi.1'!,~~:,j;.fal.J. ,,(f~~~~ 

~lf, i!~~JJl-lillA 400, i 3 lf~A 402, ~~a~~ 300 ;,fPtt.t,%-~ 6a, 

,,(f ;ft) A-:l-,,(f. TFT F-$- Jrj ~ 1 0 _t;ft) J,t €r-J I:~ H; ;ft] ~ -~~ €r-; ~ at , j£_ <if fA -ft 
JJit!.~,tj- TFT30 al.J~ tJ _t,f9ltlfr-J}tA.Af€1-J_t,fvltllf!JGJlt (A;;if-, -j11*~Bfl-t t:;;ft) 

A 't:~~iftJ fl!J-~1}' i!-.~,JJ1J k '11-) .i.~JGJlt' ) it ~-tt Jfl . J3 'r, 1rt, 

sm~ 'J:.~~JG&' A 'rl-lI•~-' {J{J.~, ~~¾J:.~fl!J~A~, 

j£_iif~~4JJ•~-3aAT~~-71.~£¼~$t~~*· ~~, ~ 
*k,,(f.:lJJ r ~~:i11Atl£~fl!JitJ-!lr' ~,,(f TFT Jl4J1j~ 10 ..tiff.JJ,t€r,JdJ ~ 

:ilffA€r-J##iff.JAal.Jiff.JA, ~1JP]""i,:J.ll~1ti 'J:.1vN~JGJJl' ~ 'rl-1.i.~JGJJl'. 
,,(f.i,:J.J:.rki3i.aJJal.J..tatt.t%-~ 6a _t, i?iJJL, ,,(f.Af-~~ 400 €r-JTifl, ~A 

NSG, PSG, BSG, BPSG ~,5_½.~~J/t~Jlt, t.{-t,5_½.Jlt~~{,t,5_½.Jll~, ~~JI. 

~Jtl!iiJL-Jf3AJtl1tJtl TEOS ~#.a¾~~-t#.CVD *-Jf3A~1ft 3 )!-fa]i@.~JJ)t 43. 

1f. ii ff; 3 A fa] i~JtJll 4 3 J:, ~ }J~ ,fJ h'iftl *~J: a4 ~A 4 o o ,fP ))1-tllA /fJ 1f 
M~ 6al tt!..i!~*~*~-lL 803, ~Jtl*.fe§r; 3 tM~ 402 :fo~ 2 tM~ 

6a2 ~i!~~a!J&~-lL 804 al.J-Jf--1L. 

;n tr, ,tj"-f ~ 2 ~ fa] ~~}It 4 2 ~ iJL, ~ ii]"" YA 1f Jlij:J *Jl] -1' ilt.-tttj"-f ~ 
1 ~ raJ i@.~Jlt 41 rJriJL lr-J ~*-f lr-J 1A1¾ lr-J * *, ~ m,.ff. ~ :t.~ ~ ¾ 3 o o lr-J-ft-iil 
~tilt~ 1..al.JSJJ ~~~-

A~, 1f.J 6 &J:, ~J:~~E~*~~A••~- 9a, ,,(£~-•~ 

¾ 9a J:.~A~\i,J}lt 16. ll:t>'r, ,(f.-ii1t-t~~ 9a €r-Jri!L, iiJ""i,:J.-JfJA NSG, 

PSG, BSG, BPSG ·k½.~i!.J/t~}lt, j.{-tk½.Jlt~~1-tki.Jlt~, ~¼JJ!.:tN.~iJL 
*Arb BPSG ;#;Ja€r-Jtf; 4 ~fa]~~JJl 44. ,.(f.ii§it 4 ~faJ~~Jll 44 _t, MA 
Jt] *;re.1t-t it¾ 9 a :fo ..tit~ 3 'f ~ ~ 4 0 2 fa] ~ it~* al.J 1i~ -1L 8 9 al.J-Jr -lL. 
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tt7r, ,/f.~~~-Jf}~1f, #JJtlJL~ 4 ~fa]~~JJt 44 ~~di:,, ~m CMP(1'-t 

!f ;f,ll.~lJf & ) ~ J£ t-i! ~t 1 1-19 -rt, i,:J. ~ ~Y ~ fEl -t ~ 1--r ~ 4 ,(£ ~ ~# ~ ~ 
~ Jt.14-Jf} A lr1 ~ M--lr1 * 1l~ ~ 5 0 €r-J ~ itJ ~ it. 0 1-a )l_, ~~VA *m ,tf. TFT F4-11J 

~~ 10, ~&.i@Jt.Jlt 12, i 1 ~fal~~JJt 41, ~ 2 ~faJ~~Jll 42 ~~ 3 

~/al ~tt.Jll 43 'f lr1..i..0l-;t- __ tAt~tJ, :!£AM:.t%-~ 6a .rflr1~~A TFT30 -tf­
a<J tr*, it ftf-1t=11t~J.!., ~Jfi.+'t 1t..ti~.JJ~ tt,J;t~ i 4 /k fal ~tfJJl 4 j€Af 
if" 18 1-t~J.!.. 

,tf. -ft A ;h :i!.t-¥-6'-J ~A~$-~~ ff} ~ lr1 t. JL1/-I 'f , # Jitl:ll -ft ;h 11; 2 * , 
4,(f.~;pt-JfJ.E§,.;)Jl:j•tt~ 3a 16)-~{r-J'f~~ 719, i7Qll.., ,fi_f-1(; 3 ~J:.{r-J 

4-fittt~~ 70 a'-Jr~tt~ 71 ~,fi_f-1(; 6 *J:.a'-J1t-ttt~ 9a, i@.:i:tiilf M 
~ 119 ~a~*, i!Jt ii it jc,Jtt.J. a<i # ~. 

jo.J:.~, r~t.~ 71 f71t!-t.~ 9a, M. 't1n*-;;t-~~, {f}Ti!ii{Jt 
-t~TJ¾ir-J'f~J¾ 719 i!.4i~~. ~M*~AjiJii'f~~ 719 f7r~t.~ 
71 zfal fr-] iti!4i.?.,, #l1J~~n!l -tr~ it~ 71 ataJ.J iti!4i,?.,, ,fi_-fii""F 

~ tt¾ 71 aJ.J r ,froH~~ 00 4 'f €r-J4l-~.'.fL 8 81) o 

1iq*JfH!-tf€r-J~~. ~*t,t~;l;)J,(f.~~~Jfj~{r-J,tJG~.i.'f, ~YA~ 

~~Ta'-J~m•*·~i!-A*~' ~*~~~*ffl..tit.~#a'-JM~a'-Jit 
JLJtt.i.' i! {t ~ ..tit. ,t jc,1/__l. ir,j ~ t~' JiJrJ ~jiJ El}] T O YA r' i!L~;ff I!] 5 i!L 
~~*~~aJJ.,tf.i!I, 00SkiF~T~€r-J;)J*~~ffi4€r-J~~ir-JM~€r-J 
~ -~Yl.*- a'-J i,1 if1 m. n 1t-, 5-911:t. -titaJJ, ;}c~,(f. m 4 ~ m s raJ , ,ff. ,g;_ lfi 
..1:.-t~ -fF ~ -~~ fr-J •tt »i. r , m ~ -;t~½ iltAtiJt RJL Ji 1t-, ii~ tt 11~ ~ ii~ 
~~fr-Ji~Jf}~a'-J~~, ~~A~~~,tf.~LaJJ~. 

-t 7t , ,tf. 00 4 'f , ;r,t-;k11 EA&. iJt aJl ~ '1~ tf, T ~ it¾ 71 ~ 1f M ffe 719 , 

i!ii,tf. ~ ;t- faJ ff} A tr-i 11; 1 ~ faJ ~it.Jll 41 ..t ff} A T -Jf" .:fl. a'-J .fl ftk .Jl.. 8 81 ti~~ 
Alo ~.i1:t, ~r~tt~ 71..ta'-J~'f~~ 119 a'-Jtt:i!4i.e,, Pfi,:J.-i>i.t.t{i-tii 

r ~ t£i tt 11 a'-J , r 1Wtl' . 
;;t~~-t.il:t, ,tf.OO 5 'f, ~4;(f.1f~A- 719, IEJJJ:t, T~,t~ 7l'Ei1J!­

ti ;fJl 9 a ~ fa] tr-J it :i! ~, Pf ii ii¥ ii r -Bf~ it~ 71 ' tr-J J:.1911 J!-;tf it :i!-il, ~- a'-J Ji 
!k.:fl.. 8821 ~J~. i>i.~~5"9-if-%1-,?.,, Pf~-ll!k.'.JL 8821 ~,tf.Jr; 2 A-fa]~~ 
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JJl 42 ~tt!.1r-JfrJJl 75a, 75b J:.-JFJA 17f".:JL, ~ 2 ~ ~A- 6a21 j11hi.-JFJA3'J1J!. 

1f~1ii 2 .£-faJ~4Hl 42 lr-J~do~.ti:-~-lL 8821 Jl!~~o ~-trJ.ta-lr-J.t.jJ 
J:. ,,¥;- a'-J ~ ~ Jaj 1¥1 4 ;k_ ~J:.Jl ~ t.f ~ 0 

!El Jt, 1JtiJ ;R..Jfl i!~-f ~ ~ ;ttJ , 7-3 T i JJ!. r ~ ~ ~ 71' ~ 1t-f r½?A.&. 9 a .:t.. faJ €r-J 

iti!.4:t, d7 m s Pf~, i.t~J~;f1Jrn r~it¾ 11'#J 'J:.100r. tt,r, ~Jl:t~ 

at, ,,(f. ii •tt ,JL r , ~- ~ffi , 1x. tx.' i ~zj-~ ~4-fit-~ z.a 1 o, ~ ~ Jr Jt JJl 1 s 
~~$-~it¾ 300 ~i1J-ti1.Jf c~:too t~£~). ~}JJJ r ~~JYl~r~ 

it¾ 11, #I J:. ttlz faJ €r!J it i!., tt ~, jffi ~JYl i±: »...J:. ~ ~-ii r ~ it¾ 71' €t-J t... ~ 
J]~ f-f a'-} ;jk ~ 0 

1\:1 Jt., J:.~1J~f-f €r!J i 1J,ti1.;f#~1tlklr-J i~. Zr}fi,:.{~~ iJL Jt.~ }Jr 

~ re.. w.. 71 'A it 1r ,t JJl 7 5 EAt.-1fJ A j; 1t 1l ~ J&. ;Ji i! 'f fo/f Pf ~t ~.f tl €r-J Jl J.f}J~ 

.z,.fio Jl:t7r, ,/f.,f..~~-JFJ~i:r, #~tlJt.$.i1r/tJJl 75, :koJ:.~¼~i.1t~JJl 
~, ~ .i1:tf\.1t~Jllit~~~--t-~ro;JI #J-1: o 1f~:ko,itrn J lEi'~A4B;,q1t4h, 

A~1n aJ.J :tA.Jll-JFJ A it.$:-a $.i:f-l 300 at, it.$:-a $.iw._ 300 #Ji1J~ttPfv:J-,ff 

A:h1,tAf ,$..:$r j; it1r--t JJllr-J fl.1t~Jll#J i 1J~i!.4~it~e. $.i,$:.~ itw.. 300 a'-J 

i 1] t.k:it 4 Jt:ti. ~ i 1] -ti~#' * Jtl it¼ It Jll fJl.Jl::. ~$:.~re..~ 3 0 0 #J i 1J ,ti O 1!!. 
Jl, ~ ~¼~«i:r~f\.1tJ1JJltJl-ra, t 11~,t~f i!:~1r1oo:J11, Jl:t7r, 1i 
i"it?.*~-100tlit?.$:.~re..¾~¥f-$../b:lti!AtiHi .. ~tt, ~i!..f-fa'-J·tt»L r, ~ 
r ~ ~~~ 71' t, ?-1.rJi"iFI <r-J '1t ~, ~#Jtif1i~A1,1tlk. i!J.f#J1'!, ,,(f.~~ 

aJ.J~~r, ~?1.1,(f.~A~•~$:.&10~~$:.&~~3oo~r~~• 
71 'ZfaJ? 1.tt~MJPf tit•tio 

~~,~~~~~~~,~OOSMffe, ~~~¼~~~~~~*#JI~ 
#J~~1;f, ~tif~~*~~~r~~¾71~-·~~9aM{r-J~~o~ 

Jl r!J -t i!:ii ~ ~ Jk 719 ~ JJl. 7 iJJi ;f- faJ {r-J tt!. i!. a'-J ~~ a 1i-iJL tl:l -t ~ *-f {r-J J£ 

m , 1JtiJ ~rn -f.. ~ ~JfJ ~ , JJ1J ,if. $.i ~~re..~ 3 o o ~ r ~ $.i l&. n z faJ ? 1. tt~ 

~fr,JPJ"~t,ti¾ 1J,. :tt~iJi,, PJ"yi ~ ~Jttfj A~.tk:~ {r-J,{},fit-~~~ 7 Oo 

~~~,~~t~~~t, ·~~~~~*~t~4-~~&70~­
--t ~ ~ 9 a fa] €f-J % ~ a'-J Fl at , :i£ -.;r i,:;_ ~ xJ~.1 ~1~,(£4-fii ~ ~~ 1 o J:. ~ ~ iL 

Jtl €r,J ~ ~ {r,J "1"" ~t •ti, i½t. tif i,:.{ ~ 4rt-tif HiAt .t. M- €r,J .:r.. fp ~ ~ ;t~_i_ . 
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3571'-, ,,(f.J:.~~~?fJ~tJ:1, ,rM* 719, si~l.t?fJAjJ.Eiffl't?;~ 3a ~ 

-Aft, ~JtA-'-£ aJJ * -1' f~~ -t ~ *f al.J i ~ 7fJ ~ . 11~ 1P , ,ff. J:J!. i ~ +f3 ~ 1f , 
ll1-f ~ ~ .. :1-~A~ -f##~~ 15l.te.~l 3 * J:.-JfJAal.J,.(j-1it-~$.a 1 o -HJ Af£ 
J!.J:&al.J+t,JL, ~~-ijJt,JL T, ~►A~1#.1ti:t'~&1i.-titi-l,f,t;¾. 3a J!.1i.J: 

€r-JJ:&V-Jtt~.~~, ~-t~+~A~~V-J~~€r-J.-ttiJ€r-J~~, ~~aJJ 
~*~~~-tJ:~i~%~~#€1-J~i5-~~~4.Ej001~004•~~{r-J 
##al.J,fj i5 0 

Jl:t7t-, ,(f.J:~ir, -tt-1$~$.~ 70 ~~t'fA;hM. T~-fr:/r£;1fuk;h1ti"it 
1i:. -mtl ~ :t. ~it~. it 1r £ JJt~ ~~it 1i:. 1ro1 it $.a it ~:i!.*-f €1-J 3 ~~ ~ , iE­

Jl, ,(f.~ €1-J ·tt iJL T ~ ~ ►:1-~ A !::i z~ 1t1J :ii~ al.J ~~. ~ ii •tt ,JL T, 1ftl 1°, 

-re.ff J;J J: ~ ~¾V-J1t-t ~1i1Wtl ~$.~ it¾:JFJ A;h1tf/--J!-~ tt. ~ ~ ~1i:.19ltl it 
$-Sit¾ €1-J tiJ :fJti!..k €r-J i1 ~, ttJl iJi.11k.:JFJ AJ;; 1t* fir :t-~ ~ ¼ J!-~ -t tiJ •t1-
€r-J *IJ ~ tr-J tiJ , ~ at , ~~-ii ~1J ~ al.] tiJ i!ic. .i. J;J 1t fl-1:j i@Ai. 1f ~ & 719 (r-J-1-l-~ 

-lLtr-J,fj ,~Ai:..i..if~tj-EL i!.~-¥-€r!Jit, ir MA- 719 Ei1t-t rt1i-19ltl ~~3 it¾€r!J 
~~, ~~~-~-f~~M~*A~~m. 

1oJ:~, ~~~aA 1f .rJriJLfr-J '1t-t~-0:1Jltlrt~R~:f1l', ~ ~i,Af'FA5'J 

1tAt~Ri.41trt~~ 10 lfJ..t~~~ilo-1'~~Jt- 'r~' 't!J:fA. 71 (~:t ..ti! 
~~-Jfj~) 0 

( {fflj :it _T.. "l ) 
YA T' Ul.~~ 00 6 ~ 00 7 Ul.iJLaJ] ~ J:~~~ffj ~4111-€1-J ~jt~_I_ a'-Jt1Jit 

:i;*. f±_i!.X, 00 6 ~00 7, Jl*,E!KJ.}tJ1!w1t;r-~ 1 ~~~%i5€r-Jit7t~ 

I a<J ~1J :it~* fl-J ..r..Jt t 1J iii 00 . 
~ 3t, jp 00 6 t/.J .I..}t (1) r}f;F, ,f1~.,1; ~~. i;_t.J,t~. ~ ~{r-J TFT 

f4-11J£~ 10. f±_i!.X, Jl!.~t/.JJl~¾.,(f. N2 (ft.q_,) ~a'-J•tt-•t1-q_,#,.~~1f }f] /9 

9 00 lU 1300"C {r-J ~)li11t.-fti!:k.~Jl?., ?)!._~, i!.-1ttif ~Jl?., YA~!Y~~~~ 

{r-J~5li..T..)t'f ,(f. TFT 1'4J1j~ 10 J:~1..~~-HJ. 

-t-i-:i, ,(f.ti:iiJi!.{.f{J<J~Jl?.#J TFT F4-11J~ 10 a'-J~+tiJJ:, 1tll/J-t~ 
¾h¾ , -re. Ti • Cr. W. Ta • Mo ~ €1-J ½-£A~ £kl 1tAh. tr-J ~ £¾-½ Jll % ~ 
Jll)l 100 jlj 500nm £ti, J_f~~k 200nm {f-JJJl}ltt-ntJ~l!Jllo ?)!._If;, -ftrJI}Jf" 
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200310113771. 3 iJt lljj ~ ~25/33Jn: 

Jt j1J ~ j1J 1i , -jfJ A-4'- tf/-Jf} .:Jk j; ~ * .:Jk {r-J ;f3 ~ti~ 11 a . $.- ik. , ,tf_;t3 ~~ ~ 11 a 

J:., 111),io, Jl] ~ &A~& CYD *~, Jl] TEOS (VJ1 l.,_f\.~~) 9..1.f., TEB ( ,Wl 

~ m c_; i!!i~ ) q,1.f., TMOP (.i!.J4~-=- 'f7 ~~) 1L#.-tf, -JfJ Am NSG (~Ai~~M.J:. 

JJt~) , PSB (Z4,6.t~_M_JJt~) , BSG (~,6-t~_M_Jt~) , BPSG (~J4,6.t~_M_Jt~) 

~~h.l~JtJJt~Jll, i.1~h.½JllA.f\.1~h.lnl~~A~~A~~JJl 12. ii~Jt 
i@i~Jlt 12 ~ Jlt)-¥-, 11Htoft; AjJ f~ 5 0 0 JU 2 00 0nm ii.;t;. 

-#: :t , ,(f.£.JlJ@JJ..JJl 12 J:., jf_ t9 4 so Jtl s so ·c , ~ ~ aJ.J )t,(f. t9 s o o ·c £. 

~~ t~4i 1tfr-J1!&.)~~~ 1f, ~ Jlh-t1tffl ~it.-f:i9 4 00 Jti 600cc/ min {r-J 'f h.lfit 
q.{f., c_;,q;;tq.{f.~{r-J~/.h. CYD (111110, H:.jJ tl:J 20 JU 40Pa {r-J CYD), -JfJAJL 

;;t}FJ N.tJJt. ~ If; , *Jll .,(f. l. 9.. ~ ~ 1f , .,(f. tl:j 6 o o .ttl 1 o o ·c r , iJiAt 19 1 .ttl 
1 o ~ ,J, at, Jl?. :tN. ir-J k 4 .tu 6 ~ ,J, at~ :l& ~J.!. lr-J 11-*, 1~ p-S i Cl e1

8
1:1 h.½) Jlli! 

'1t~~m.i.*,-.t..t1J~A;i;t9 so .tu 200nm lf.JJ-!-lf_,JJ?.~fr-J:Jt.J:.A.79tl:J 100nm 

aJ.J 4Jtj; J.C.. 1-t jj1tzi!-ft li];f;m 1. *a'-7 ~*, f?£ i3f 1,,:J.)t 1tJfJ RTA aJ.J i!_j(_~ 

ff, .t. iif f.J.k1~JfJ 1:~✓-fi-~-t~Jt.i~ir-J~Jt.ii!k.. i!.at, ~ iifi,:J.;i=R•1t.:t 

~k.1t-t,t!k.Jll {r-J TFT30 ftAj;J n ~l:J~j£:Jt_ p ~i.J~, ,ftrJJ/Jf- ~-t).iA~j' 

-:i-1l1!i#}A V ~~ III ~Jt-ta'-Jffe,t. ~/€;, tt½-Jlh-tiGitl~i1J-Pk, MAJ!.~ 
;Jt;t 00 -ff; al.i-f~#-)1. 1 a. 

-Jt;k, -j(o[!J 6 a'-}..:t:.;f (2)fo)fiF, 1tJlh-t 900.flj 1300°Clr,Jj~Jt., ff~~k 

tv 10 0 0 ·cal.] i.&Jt 1t~ A TFT 3 0 a'-J-f~#-)1. 1 a ~ f\.1-ti,:J. -ff; Ar/! fr-J -~~ 
JJl, ,,(f.;1f al.] 1~t,JL r, :i£-l-;flJfJ .fi,(f.$,,€, itUfl ~J.E. CYD *~-!FJ AJ:.~~Jlltf~~ 

JJtal.J **' -!FJA-~AJ ~lr-J itjj~ft.A~~Jll (HTO) Ai.1-th.½Jll#;JAir-7 (¼;1f 

~m-t@i~Jlt) fr-J~t.#.Jlt 2. Jt-~*Jl., 4--!r-#-A la ~Aj;;t9 30 .fU 150nm aJ.i4 
Jt, £iN.€r-JJl.~A;litli 35 iu sonm €r-J~Jt, ~~Jll 2 fr-J~Jt.pi,J~A;iitli 20 

.tu 1sonm, J.!.~ir-JJl.~A;litv 30 Jtl 100nm aJ.i4Jt.. 
-#: ~ , ;ii T ~-$1 Ht -!-Jr * JfJ (r-J TFT 3 0 (rl.J lil 11i ~ J.li V th , 1% J1}J -t ~ --f ii.A 

~. i{;J-f--!f--1.f.~ la Zf9 n itJit.lR~ p ►tJit.lR~A•~f.~Ut3~it-Jif~~it-i" 

ir-JIM~ir-J~Jt. 
-1¾~, tj-J:.i!.~~~ft_Jll 12, -JfJAim.i.i.;bri¥;~ lla €r-JitJ 12cv. ii:itJ 12cv 

~tt½-Jlh-tLa~•--t~~-La~•--t~M~•~*M~~A. 
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200310113771. 3 iJt lljj ~ ~26/33Jn: 

Jt-;k., 1ol!J 6 {(,J..:r..;f (3) F/fiF, 'ftllh-f~/.li CVD *~i;t.::f7'J lL,qJll, fit 

J€;1t ~ (P) .H!At~ it-ti, 1t ii j lf
1J:1-'iJ!l * ~ 1t. ~ PJ"" fA :f:1tftl ii ~tt-tt r1ri 1-\ 

z~~ft]~j~~~~A~~~~~AP~~~~~~-o~j~~~a'-J 

JJl}lt~;)J 100 JU 500nm, Jf.~{r-JJ!l_}9 350nm li..t;. ~If;, 1trJ!/JfjGi1J;f-i:rt1J 

~ , ¼ ~ TFT 3 0 €rJ f}llJ- tA&. ~ ¾ .(f. ,:l;J ~ -Jfj A~~ ¥1 l¥l -Jfj fr-}• 1~A.i. 3 a O !El .il:t , 

~~~~~*'f,~*~~A;lJ~~-~-3a~-JfJA~,~~~-JfJA~* 
i~I-#-Jt. J:. ~ 1Y11 ~ ~ ~'- 3 b O ii 1Y1tl ~ ~ ~'- 3 b ~ *ft] -tk.~ itJ 12 CV ~ P-1 ~ ~At 

...I:.~ tr-) $ 1c1\ ~Jll tr-) ~;;f>; tr-) * *-!fJ A. ~ at , *JtJ 1t ii itJ 12 e v {r-J A~ ~3 ¾, ~ 

lla 1:li!al.idr*, ~*i!~A~1YJ1~~¾ 3b ~43~,~ Ila :i!Atit:i!o il:.ir, 

1±-~~~It~*'f, #ltl;l.-tf_ii,l,f~~ 3a €r-J 11JJfJ1ta-t, ~*1tffe-.}Ji:if ~ZM 
at ~-JfJ A 'f ~ .£- 719 . 1t JI/J -t 00 -JfJ 1-t, 'f ~ .£- 719 ;t.-t~.t-JfJ A ;lJ J!-~ l!J 2 r)f 
iF aJ.i ;]~ ;f=f fr-] f- ii, -Jfj ;jk 0 

-t-i~, zj-J:.~.f-!r-#--A- la, -Jfja1t*J.l~ IR lb ~1~*/l~ IR le, i,:J-J:l 

~ *ll~ IR ld ;f'l~*ll~ 1R le. 

,t~.2., -ix.aJJ;}e. TFT30 ~A;hJ!.* LDD ~#:]a'-} n itJ~ a'-} TFT €r-J 1tkiJL J!­

#--~-i-JL it ;lc:j; 1 tfJnx.1t*A.~ IR lb ;f'111t*lt.Ub IR le, f.l,ffl-it!.il 3a J;J:ft-:fl, 
►Y-1t*£ (-W~~o, 1t P ~ 1-~~:h 1 JU 3 x 10

13
/ cm2 

a'-J~1J-:l-) ~AP l:-{i<J V ~ 

Jt-t, 1tf ilh-ftt, -~~ 3a r:iiL{i<J.f-!f-#--~ la i.-tSlA;lJ~tJi!t!R la'. i!.at, 

*m~-~~3a~~~~~~m~**,~*~~A:h~~m~~*~~ 
A1t*lt_~ IR 1 b ;f'11t*£~ lR lco 

-it- ik, h 1 -lfJ A~ iitJt. ~ IK 1 d ~ ~ iitJt. ~ JR 1 e, ,if.fNt iti.i .ii 3 a J:-JfJ A 
J!-* ttAm-it ~ 3 a ii. l: av if- 00 l¥l -Jfj av JGi1

] }Jt~ 0 ~ If; , V/. ~ *it ( -Wu j(ll ' 1t 
P ~ -r ;lJ 1 Jtl 3 x 1 0

1 5 

/ cm2 {i<J *1

] -I-) ~ A P ~ ~ V &)'L-t-/# Jm.- . 

j$ 5'r, -ti!. iif VA :-r-:1tJ!:.tf~~ A1t*J.t~ ~ *£~ 2 +it1r .t.t:t!--1r~~. 11,1 

~. ~ii[ ►A;r-;i!--1t1ti$.Jt.MJ~~~-ffA;iJ;r.H~(offset)~~av TFT, ~Pf 

v:l-v:l-i:Jllt't?A.i. 3a(:fJlll-it~);iJJt-;,fl, ~Jl}J-t1tJfl P ~1- • B ~1-~€fJ~-rii.A 
;yl;j(_ftptjJ m ~~i'({~ ~ TFT. 1tfil)J-f-iiffe)ta'-)~ffeif."iif ►:J-1t;#{IJ-~~ 3a :i! 
- -ffe 1~ 't?, Fll.1-t . 

$.-ik, ju00 6 {r-JJ:.)t (4) r)f-5', ,ff.ffl"~-ii 3a _t, 1?1Jjo~Jlh-f1~ftl TEOS 
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200310113771. 3 iJt lljj ~ ~27 /33Jn: 

~#.- TEB ~#-- TMOP ~#.-tftt-J't&A~j,.J.li CVD *-tf", -1fJA\17 NSG, PSG, 

BSG, BPSG ~lr-J~-j:JJt~Jll- IAt~Jll~f\Atli.Jll~Alr-Jl 1 )i-fa]~it 

JJl 4 L ii §f; 1 ~ fal ~1'--Jll 41 ir-J Jll,LJ , 1?~ 1t1'11 A :h t~ 5 0 0 Jtl 2 0 0 0nm i;_ ;t o 

,(f.i!.J..J.t~fr,JJt~-ffijt_,JlJ s oo·c E.;t;ir,J ~).liti{ti!:k.~J.t, -tl~ ~ 1 ~ 1a1 
i~~Jll 41 ir-J Jll,-l 0 

1-i-$, ~ Jlh-t .tj-ff; 1 ~ fal i~~Jll 41 tt-J bi..i-L ,ti.~ -f-i1J 'Pk, p,__J}IAi. ~ --t ~ 
i 1J1!k4f{r-J-=f-*i1J1!k, -HJA-ti-/4!kJL 83 ~.ti/4!kJL 881 ~-Jr-lLo ~at, ~~jj1J-1fj 

AJJ1tA-f~¼i!1i-f-t#.JA- la ~~*ll~!R le, J&";fi!1iii1~A 7190 

$.-,k, j1100 6 a'-J .:r..;f (5) Ji)i-if-, ,(f.i 1 A fa] tt~Jll 41 J:., -ft fl/J f- ~il5k, 

1J!. Pt l- fr-J ~ ,$,JllAJll:h 10 0 jlj SO 0nm i;_;t; fr-) Jll~, -1fJ AJ!-~ JJ!l.~ l!l -1fj ft-} r 
~~¾. 71 tr-ntJJ;l!Jll. i!at, ___t~ir-J½~JJlir-JAJJl, :l-tfJAJJ~tt-~-ti-~.:fL 
83 if'7-1i-/4!k.:fL 881 i!_i!lj¼JJ!J:£~~' ~JJJ-ttt, t.t"iifi-::J.~JJi!.~*Ufifg_ le~ 

'f ~ ~ 719 Ei r ~ tt!A~ .. 71 .t fal €r-J rt it. #: =t , ;ftJlJ i ~~ii r ~ t£. ;tJt 71 

{r-J ;tJ l¼l!Jlt €r-J l!J JFJ 1-ti~ J.f. ~ * * , -1fj Ar~ rt~ 7 L 
-t-l:t, ,tf.. r ~ rt;tJt 11 ___t, 1f-3 A rt1r$Jlt 75. -iirt¼,tJJl 1s, 1=j ~~Jll 

2 €r-J 1tt uL Fl {t-, -~~i>l "iiJ"" JfJ ,(f.. -JfJ A TFT -~~Jll at 1tJfJ ir,J ~# it.l'Ji" ~ ~ 

{f.J ~i__,t(-Jfj A. ,(f..~~~-Jfj ~ 'f, #JJ1J )t °t ic.JfJ ___tj£_{f.J /A ftAt.~ CVD *~JfJ 
~~,ft.;l.JJl 75a, ~/6, )f] ~ ~ -t#- CVD *~-1FJ Aft.1-ti;l.JJl 7 Sb. rb-tii~ 

1r )9t JJl 7 s ~Af YJ1J 4-fit rt~~ 7 o ii ~At~ k, ~Mk k_v:1- ;r-;? .1..Jll z,t~ ~ 

lr-J~f~jJ~#-;reiiirt1rJtJlt 75 -JfJAjJ1t~f j(_A5'JJlt/l 50nm i,::;. T~¾Jl:.~ 
fr,] ~!~.t.JltJtAr :f 'J ~ , -t-l ~ , ,tf.. ~ 1t Jw: 1ll 1 s __t. , -fir JJJ -t ~ ~ * , 1~ A 1 ~ €t-J 

1: ~JllAJOCJJ t9 1 oo JU s oonm ii..;t;tt-JJltf.J, i,::J.-JfJ A 'l!.$-S'l!.~ 300 €f.J;tJ~I! 

Jll. 
-1t- ik , j(f1 00 6 ¥; .:r.. ;f ( 6) fo)i- iF , "iiJ"" v :I- ft A jJ ~ fl.1t;l.Jll 7 5 b ir,J 1W ~J&:JJ{-Jfj 

A:h tt.1~-!-'l!.1i.1N~~~rt?A~ .. f/.Jr~~~ 71 ;filf :k.-,?.,f/.JJ{. ,r, zj-'l!.$-S-~ 

*bl 3 00 fr-nitllOCJll1x:{x.~~1~.z.3l:A3'J Ei r ~ ~~ 71 :k. ,ff.J:_ ~ -:k._,J, ~ lIJ ?fJ 

1-ti, l1T1 ~ ~ ~~ ~ 1r 11 JJl 7 5 #J ~1-t.~Jll 7 5 a {r,J tltr ~l!Jll €r-J 00 JfJ 1t" -1±. ijJt »L 

r, ~ ~1t.AJJ#M~ ~~s 'l!.~ 300 fr,J-HJ ~, ~ii 'l!.~S'l!.~ 300 ;f'7_L 

i£. r ~ 'l!.~ 11 rf-il#lr-J~~, ~~ ___tt.t;i:1§1 ~ -t ~1t$JJl 15 (~)tf oo 4) 0 
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200310113771. 3 iJt lljj ~ ~28/33Jn: 

n ,i--, ..(£ ~ 1 ~ .:r:.Jf (6) 1r1, -e. ""iif y:J.5RJll -~~1.tJ:.i£¥J ~1r.lff « 1 s tJ'-J 

1Jlf ~!!Jlt~ it ~a it¾ 3 o o €r-J 1Jlf .q1ut 00 -lfJ 1.t ir-J dr * , -Jf3 A it 1r }jf ._ 7 s ~ it~ 
3 it~ 300, :;tA4~itz.a 100 

j11 .1. ~, ,.(f.~ ~ ~-Jfj ~ it , m -t *m ~ft JJ l!l ~ it-0:.1v11 it~ a~¾~ l£i 

~ ~ Tt ~ 3 o o €r-J ii1 ~ , -Jf3AJ.71.t-ff tr.1tJ.71f:--t tt 1.i 1Yl1 ti Z-3 ti tA. 61 r ~ ti 
¾ 71 :tP it 1r Jfi /lt 7 5 ti-) dQ ~ it k ~ 1r *-JfJ ,#.Ji-fl-it~ ~3 7 0 , M: "f YA Jf] ~ 

~~it~dQ~~#it1r-JfiJ!l,~~~a,-..r~.-re.~A~4~it~~70ir-J3 
+ ~~ l1<J 1ro~ ii1 ~JfJ 1~ Tt :t.S , ~ Jrfiif i,:J. JtJJ # li1 jt? 1.. l1<J Tt :t.1A l1<J if k.. 1,t 
JLiJL, 1~ *m ~~~-lfJ ~, .m,J iif y:J.-$1J:xt.J!.~ ~~~k.at.i tt$..1A at.i 4-fit-~$-2-, 
if1 :f:½Jl-;jf )G}f] ir-Jfw:l'tiat.J.tt Jl, ;r,tJl_iJL:f:½1t1t-t?t O ~~1to .M.i!.tf 
lr-J,Yl.,;?,;t, 1,1J~11, ~-l--ffi¾Ae.r~~~ 71-1fJ~A~tt.~Jl, .m1Jiifi-:J.t.fk.J:.~ 

1vltl oo ~ oo :f.R, Pf v:J. 3tt1f- tl-fer~~JU it~1i.o Jl:tj,r, ;r,t,cu,!J ~ "f i-:J.;l aA ~ ~ 

!J~ *f , ,cu~ ·BU\:.~ A ;h :i!. tf at.J JFJ ~ , tb -t ~ l£.1r Jfi Jll 7 s JfJ A J.7 .-re. r ~ it~ 
11 ~~~~, ilt.-e."fi-:1.~!J-'?-!iitt:-2-it:ta 300 ~r~it~ 11 faJ€r-J~4 
€r-J ,if ~~Ai . 

Jt>'r, 1~*m ~-Jfj ~, m-t-l-~~J:.it1JJ\t-¥-€J'.J 001fJ1t, it:f:½Jt.~1i~ 
~-ti.~~ ,tf,fx.1>Li1J 1sl l!J ~ it 1.i-011 ~ ~~ ti¾bl l£i 1r Jfi nl1t ii -f Jt- r al.J 1t-t 
it1±1vltl 1£i~2-4!A-&.1i#~;!k~~tf r ~:i!.~'f~ ~*~i*:1!" Jt-~ ~Jl, ¾ 

1tJlJ ~~ EJ}J, Jl!J iiJ"y::J. $-lb ~JL iiJ"t ,ti ~~-$1J:it4-hi~~S-o 
Jt.;k, 1o 00 7 €JI.} .I.If (7) r)f 1F, 1'1J 1o, 1% JJfJ-t1.tJfJ TBOS 4.,#--~ al.J 't lliA 

~& CVD *' J!.~ff.Jk)f]~~-f~ CVD *' -lfJAtb NSG, PSG, BSG, BPSG 

-l-a'-J #.f.~5£JJl~JJl, ivft.#.f.JJlAft..1-ti#.f.JJl~#;JA €r-J J 2 A-faJ ~ii.Jll 42" ~ 

~\{!..~~$A.&.3001tm .tg{r-J•tt»L r, wt~xd~]f] ~ ~ -f#-- CVD :i!At1~il!AJit. 
iii 2 ~ fa] ~4JJl 4 2 ~.Ill)-¥-, 111] -Jto, 11= A;); 19 5 0 0 .fU 15 0 0nm ii.ti o -ii~, 
-1½ JJJi -f ~ §f; 2 ~ fs] i@.4JJl 4 2 ~ Jj_JlL ,t1-~ -f- i 1J ~' .i._;lL ,t1-~ -f->1li1J 1!k ~ tr-J--t 
* t1J ~ , 1i:At-ftk .:JL, 8 L 8 o 1 ~ 8 8 2 -lfj Ai ,t .:JL o i!. at , 7} ~tl -lfj A ;ii 1t ff--ti-ftk 
.:Jl, 81 :iiA.i-f~#--A:- la lr-J~*lt~Il ld, 1t-ff-ii-ftk.:JL 801 :i!1.ilt!...$-~~¾ 
300, 13t.*~~.:JL 882 i!1i.tf~8' 719. 

*~' 1o00 7 ~.:r:.,!f (8) r)f,j;-, foJi 2 A.-faJ~~Jll 42 J:.~~+oo_t., 1% 
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200310113771. 3 iJt lljj ~ ~29/33Jn: 

ll}J-f ~ii5!-., ,ff 71½£Jll, ~~~JG•t± lr-J Al .lf.}1~ ~ f-R,frt J.i,A~ ~Pi.1-t 

4h4f, 4Jt.j;i#1100 J1J 500nm ii.ti, J£~av)t.~ 300nm. ~/€;, *ll/J-tJ'G 
i 1J :f'1 i 1J ii, -JfJ AJ!--11 ;t,t;t ~ -JfJ {q ~ -ii-~ 6 a" :i!. at, 113i ~ -JfJ 1t at, ~ ~ at 
7FJA,4f-~~Jll 'f ~~ 6al :fp§r; 2 'f~~ 6a2" hf-~~)f) 'f~~ 6al, ,ff.~t.-JfJ 

A7J~-t-l~.JL 801.a_~~*av ~at, §f; 2 'f ~& 6a21t.7FJ Ah~4iftk-lL 882 

aA~*"-t-i., ,tf_~m{q~&{q*+~~rn•~~~CTD*4f1FJA7m 
fl.1-tAt~Afr-JJil/€;, 1t.:z{5l-1x.~M:.t%~ 6a J:.t1Jr *1J~~f~~~~-Jfj1t~J£ 
( ~ ;t 00 7 fr-J ..:r.. ft ( 8) 1f €fJ ~if--t 41 TN) 0 1£.)t' M. "ii]"" YA -JfJ Ah 1t ,1¥ ,(f. ))f-~~ 
m 'f fi~ 6al ~i 2 'f~~ 6a2 J:.-e.~1JTTi1-ii~1til~Aal.J~, ,(f~~,tt 
;JL T, ~ 'fi,:J--JfJAh1J!.~zj--t TFT F+t1J~ 10 fr-J~~Li,J:.:f!It~rii~. JJ:t. 

7r, i± PfrJ.,(£4}Hr-JAJJlat Mat h\.Jll1,-A-Jl--t~it±Ati1lt.k O!-,~,, it *~A 
h ;j,tJ A ~ 00 4 :iff -Jtc. ;r;:: ~ ) . 

Jt.;k, -:ltol!] 7 fr-J.:C..Jt (9) r)f;r;, 1f1Ho-flrJl}J-t1tJfJ TEOS ~#-~fr-J'tJ£.A~ 
Jl,.. C VD * , ~~fr-) )t #r Jh -f iif l--:J-1t)Ji)N..Jll {r-J -f ~ -t #. CVD * , 111-f ~M: .t% 
~ 6a. _t_,a~~*'1~{f-~, 1fj Am NSG, PSG, BSG, BPSG 4f €FJki~~JJt~ 
J1l, il.1-t,$fJJl~ .ft.1-th:t.JJt ~~A #J ~ 3 ~ laJ i@.i!Hl 4 3. ii~ /al i@.tf-J0C 4 3 

av Jlt4, fF A 7J ,w,J-:Jto t{l s o o .t1J 1 s o 0nm £ i; . 4 ~ , ~ JJJ -t n i 3 ~ faJ ~~ 
,Ut 4 3 a1.J,&.s,t1: ~ -t t,J-ii, ,&.s,t± ~ -t >1lt1J ~-f{t-j-f *iiJ1i1tAt~.JL &o3 

~ 8 o 4 -1fJ A -JT- -1L" ~at, ~ * :tA ;JJ ~~ ~ :fL 8 o 3 -JfJ JiX.;l} ilAi ...!:.~ht-iit 
&JtJ 'f~& 6al, ~-t¾ftk-lL 804 JFJA)Ji!~.i- 2 'f ~~ 6a2o 

-ti-~, ,.(f.§j; 3 &fa]~~Jll 43 J:., ftl~ii5!-, ~~~--t#. CVD *•' -Jfj 

Ahl-~& 4 o o 0 it£ -t J'G,,(f.i 3 & faJ i@.~Jlt 4 3 fr-J iEJ:..~, ifJ Am 1J1Ho<tg4t 
~~~~##-JFJAJ1&,~*' •~i1&J:., m~~~~~•~A~ 
'e: J6 ~ {1-J 1t -;t tl?A~ 9 a a'-] I TO ~ ~ ,,n: .i. ~~a'-] #*1FJ ,&~J~ 2 & , :J.1€; , *ft] 

YAi 1 A-~i 2 ~?J£J:lliftAt~-JfJ1tff.J1r*, 7fJA~;ff 2 ~~~aJ.i))f-il.J!-
4000 n >'r' :i!at' ~ )Jf-Ml& 400 -~, j£FJ atJFJA~ 3 'f ~& 40L 

-tl-$, 1f~-io#f!IJJ-t1tJtJ1id-:lto TEOS q.~~ff.J'tA~~J.li CVD *' ifJAtb 
NSG, PSG, BSG, BPSG ~~~~~JJt~JJl, ~1t~JJlA.fl.1t~Jll~;fi;JAlr-J 
i 4 & 1a1 t@Jf..JJl 4 4. ii J 4 /k faJ ~~JJt 4 4 ~ Jll/l, 1f,J-:Jto1t A:h t~ so o 1u 
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1 5 0 0 nm ii..-:15 " #: ~ , 1tr J1h -t ,tj" ~ 4 ~ fa] ~ ~Ill 4 4 u!J .&..,El •t1. ;f; -=f i 1] ~ , .&.. 
/ft •ti ~ -=f ,t._,t,J ,ttt ~ lr-J {-* j:iJ -ttt 1.t 4l ftk-1l 8 9 -Jfj A 71"" -1L D i!. at ' ~*~A jii-ie, 

4l ~ -1l 8 9 -JfJ n\ji iJAi. J:. j£_J 3 o/ ~ ~ 4 O 2 o 

;fl:l, fiiJi 4 ~la]~~Jll 44 J:,~JJJ-t~-ii.*l"~~4Jt.i~ 50 j1J 200nm 

fl-J I TO JJl-tf ir-J Ji aJl --&- tA1. JJl o ~ If; , 1t JlJJ -t Jti1J ;fti ~l ~ , -JfJ A 1#--t '¥!All 9 a • 

J5 ~r, ..(f-ie,ii ~Jt~.i.Jfl ~¼t~lf.J ·tt,JL T, ~ ~i,:J.Jfl Al ~tr-1,.&..Af .._ j;j fl-J 

~~aJ]u!J##-JfJA~*~¾9a.*~' ..(fM~*~¾9a.J:., ~~J:.*~ 
~~ifl-J~MJJlir-J~~~z~,~JlJJ-t~z~~~~lf.Jffi~#~~#~, 
mi llv:i.~~7i i<v ~~ZJf ~~m ~, 1fJ A~fiiJJll 16 0 

n -7f iii , ittj"FiJ ~ 2 o ~ iJL, -t it.;fi.~Jt~_J)o.Af, ..(f -ft jJ fK~€r-J 
itJtJJl, 1,~ 1t:r ~ ii....t. ½ "1~zjf; , ~ d1 Jt-t1 ~ j:,J i!~ -JfJ AO n 11--, .i!. Jt~ u! 
)tJJl~i.~¼'~)t-!f-tA1.{r{J, ~¾ Cr, NL Al ~€f.J½£##tr, ~~i,:J.Jf] 

1.t~A Ti 1}1ft.ttliGi1J&~ ll-JWn~.W.~u!J##-Jf3A. 
~If;, #tJlJJ-f~ii~JJ.~, M~(i;J~ 20 {f.J~t-di:1 J:.);t~)l.;tt~ 50 JU 

2 O 0nm a'-J I TO ~ fl-J ~ !!A-!f- tt!AiJll, ~ J1JJ -f Jt, 1fJ Atj-Fil ~ ¾ 2 L ?f._ J(5 , ..(f 
fiiJ~fiiJ~¾21fl-J~t-ifiJ:~~J:~~~~i{f.J~fiiJJll~~~*zf(5,1%JlJJ 
-t~z~~~~fl-J~~~~~#~, mi~~~~~M~~~-~JJ.-tf, -JfJ 

n\.Jf5t. (i;J JJl 2 2 . 

:&.,g- , 1o J:. i!., 1.t 1-W-lf5L (i;J JJl 16 ~ 2 2 tj-(i;J 11~ *-f ~m ~ # #:iFl--k.. t:A-Jf3 A 1 
~ ~ u!J TFT r+f,J ~ 1 o ~ tj-(c;J ~ 2 o *,toot Jtl-~, 1tr JIJJ -f .A- ?i: ~~I :f, 

(i;J i1fJ t-£.~faJ fl-J ?i: faJ ~ *Jfl ~ s I 1.t 11~ ~ 1 # fl-J w ;,J * a8ij ill¼~~ -JfJ A fl-J ){l 

a8ij {r{J **' -JfJA~~~,4{J<J~aa1:1~ 50. 

#rM-t~J:.ffl~~u!J~~L~, ~~~~~J:.i!.lr-J~~M~~~~· 
I. 

}}tr, -lf-J:.i!.tf7, ~1it~.t.~ 10, ~~;#Jt~1J:itjiJ~-tit.1FJA rr~% 
*JL 11 ra, --1t--JfJ A %~m JJt 1s ~ %-t-~ %¾ 300, 1!1-Jl, ,f..£ aJJ ~ ar1-:1. ~ 

i!.~t, i1r11~zi,:J.,(f.-1fJA r T~~¾ 11. it!i1r.Jw:JJl 75 ~~~.ait~ 300 ~ 

~~••a~,~~~~~~fil~~~~OO-JfJ~~~*M~-
( ~ Jt~.i. €f.J ~#--#1 A) 
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~T, •~m8~m9~~-~L~*~~A{/.J~~~tfj~{/.J~~~ 
.i.{/.J½~#;JA. Ji ?r, m 8 JlEJ-?£ TFT P-$-,1J~Ltf3A~~-t-¥:JA-:l-~­
~' M..~f,iJ~ 20 ~--O!htii TFT P-$-f1]~~3f-ii, m' m 9 ~m 8 ~ H-H' 

¾1liilliL 
,(f. II] 8 ~ 00 9 tf, ,(f.,f..~~Jfj ~~ it.Jtit..i. tp, TFT P-$-Jij £.~ 10 :fP5lf 

,1;)£M._ 20 }l:[M~t'.._I_. ji. TFT P-$-f1J~ 10 ~}l:[M~~ 20 :.t.f.il E..#A 1 ~fl\ 

~ 5 0, TFT ~-$-,1J~ 10 :fPzj"~ ~ 2 0, 1{f ilh-fii._l_,tf.,{i.-f 001#.Ji iF IK~ 

1 Oa ~ %] ml ~ re# 1K ~J:. ~ re# #:ft- 5 2 ,ft~t;fJi4i-~~. 

!5f##'ft 52, :/.J T ~~+~~t-1l~*' tb1f1111f:tr~1r_t1t~R~, ~ 
~ 1-t.~n~"'"~ A, iif-ffl-J1JJ-t f-'7r~, ;)Jp~~11:.:.t.Ji~1t. tt?r, ,t±. ii !8t## 
# 52 tp, ja~,$..~~tfj~{fJ it:JG~.i.Jl]f]-f~flal=l~A.¾..1#,.~Jj1x.}f]it1J~{f 

,J,~Jl:i:Ji.qt.tf :k..~ iF~ ~ll'l ~I, .001Jift;;fji":ff m ~ 5'J11:.~£~f.il ~ie ~ C £. 
to..isl fa] F* ) ~~ 59 ~1( -!A Mi JJt~ if ~AJJt~,ttt~ ~ lfJ fa] r* ## U.t~##) . 
~*'~~~~.Jtit..i.Jllfl-f~AI~B~~A~~~#~:k..~Jl~tt~ 
%Ji iF~~fJal:l~A, .001J,(f.~a\/k 50 tf iifi-::J.¼:ffi!;i=.fa{J fa] FJ!i##. 

,(f. ~ # ## 5 2 ~ 7r1Yl1 {r-J 1K ~ tf , *]fl )f] ~1( a{J 1( at ftiJ !ll t%-~ 6 a *~ 
~1#.1i. ½ ~ dJ.*, *~ TFT ~f1]~ 10 a{J-iil:i~.i.ll!#Jii!ltil~ 6a {/.Jft 

.tn. ~ .qg #J tf!i 4 1 o 1 ~ 11--~ l£i 4i! #-AA;-f 1 o 2 , *m i-::i. ;J,tj( €/.J 1( at i1Q t3 i~ ~ 
lla ;fp,t}llJ-~~ 3a -Ot-~t3i,1i½{r-JdJ.*, *:tl:iii-Ul..4~-t-i{r-J 2 iiii._f_.!J[-i;IJ 

-~il. 3a {r-J{3i,~ijl!#J~4 104. 

Ji 11' , **{£{3 i' ~ 11 a ,?1 . .Affl-~ til 3 a ~ {3 ~,1 i ½ Jti&.-1'½ A Ji fii) Jt, 
JJ1J ~ iif 1-::i.15l 15l,(f.~1YJH~_i_ tr i' ~.!JI! #J ~4 104, i!Jl-1' -t ifi1 'lit~ o 1':l:.7r, 

~ iif 1-::i. x} :t ~1#.~ iF l"K~ 1 Oa '1'-J ifl,(f. ~1Yl1.t4loi1J !ll-t%~~[#; ~4 1 OL 

,(f. TFT P-$-f1JU,&. 10 a{J~1JrlfJ-ULJ:., i~_i.}f] ~~i~.f_-?£ 1!11#.X -F ~~ 
1 0 a {r-J ~ 1Yltl ~ ;t3 ~¥i ~ !¼I! -i;IJ ~ 4 1 0 4 fal ~ 4-l~* {r-J j ~ ;;fji" ~ 1 0 5 . 

Jl:e.7r, ,(f.n,1;JU.i-. 20 '1'-J.#i~~'l)--tp{r-J.f.~Y-+~~ J:., i~.i.~ TFT P4-
Jrj~t,&. 10 ~nftiJ~ 20 fa]~*i@.}f]a{J~i{;#;J14 1060 ji.OO 9 tp, ,(f. TFT 

F4f1J£~ 10 _t, ,(f.tf3~1#.-t-Jt-fc]fl aJ.] TFL ;J3i¥ift, !Xtt%-~-f{r-J;;$"~roaJ.J 

•-t~~9aJ:., tf3A~M~o Ji-~~, ,tf.nfti1~20J:., ~¾zj-,1;J~ 
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~ 21 Z5'f, ,,(f.jft.J:.~~j} J:.it-HJA;ff~,{iJJllo Jl:t>'r, ~fla~& 50, 1f~1(Pl1J 

~ 1 # ~ tt# ff.J friJ ,,J il IQ i~½~~ a'-J ~IQ~ A, ,(f.J!. &. - ~al.J ~ ~ Jll faJ , 

7fJA~ita'-J~foJ;!k~. 
jj 7r, ,,(f. TFT ffJ1j~ 10 J:., ~¾:i!A.r.+~.t%-~~l&.#J tt~ 1 OL ;a~~ 

~!}l!#J it• 104 ~ztr, ~ -;r f1--Jfj Ji\l-A~it~ itaf friJ $ ~tl.t%-~ 6a ~i,11 ~ 

1#-1i. ½#J **-f it!.4, JE:.-t ~1f 1i. ½j})}lj (ti]$ ~4Jt,i,%-~ 6a ~~it~ it!.JJi tt!. 
~~ffi~it!.1i½a'-Jffi~itit•, JfJ~,(f.~~~t~~r~~~~~~~I 
a'-J J'p Jt , tkJ~ ~ a'-J ~~ 1{?. 4~. 

jjtr, ,.(f.J:_~~~+~~-Jfj~t, -t!!..-;rliA~,(f. TFT FfJrj~ 10 .l..i!(.I 
4!t,i,%-~1¼1!-ijJ1{?.- 101 ~a~~!}OC-iJJit• 104, r7ii1~ZYA1fHtoi!.:ii TFT FfJ1J 

~ 1 0 aJ.J %] ill.~ 71'" J:..-ii.Jt aJ.J ~ (r;J .Jt,ti ~ 1~3f. lli~~ ti ~~I&: -ijJ ~ ~ 1 01 :tt143 
;f¥,~JJ[-ijJ it4 104 iti!.:ttr~~:i!-1-l-JU 1f11o ~~ije,J1j TAB(*~ m #J--lt¼) ~ 

~J:.~l¼!!#J]f] LSI J:.. tr.>'r, itP}"i-A,tf.~A..¾r~roJ~ 20 {JI.J~Jj~{JI.J-,m1 

~~ ti:: M TFT F.$-J1j ~ 10 al.J ti:: M JG al.J-t~ J:.., ~'-J1J 1=j 1;~ ~ TN (;}ll. '1b ~ J1J) 

flA. VA(½ i.44f91D ;,fiA,, PDLC (~¼~~~,~) {)t~\~ir-J _r..ff=*lA, ~ 
'f -5 ~ ~AlA 'f -5 .~ ~Al A~ IR l1*m~ El~, i-A ~it {JI.J ~ ifiJ f!e..I 1"1~tf. 

Jll , ;ff.l {i.~ >t-Jll;fP~~~ ~ 0 

( it!. --f i!(. ~) 

Jt.;J:, ~ ~~ 1-J ~YA J:. # ifff ~-i}LaJ] a'-J ~ :Jt~IJfJ 1!!:Jt »~ a'-J ~--fit ~tr,} 

-+~--fal.J~~~~~•~·Ia'-J~~m~,~Jt.¼~~A-#~¼~f 
J:. ~ #;J A, :i!AtiJt aJ1 . .-?ti!..lL 00 1 o ,l ~ JJ A fJ ~~ -iF ~I~ IJl -iF•ti ~ -¾•J 
W1 I!] 0 

~001ot,~•1-J~~~m~~~w~~~I~~Ia1.J-+~-=r~~ 
a11i~JJ1x. 1100 ~¥JAJ.J: ;1f_~ 3 +¼~ ,a. TFT F+11J~J:.~~~ijl!#J~4 
fr-J~a8~;tl.I{JI.J~J1fl;f:liJt, ,jf-)JUJfl1M: RGB }f] a!J}G~~ l00R, 100G, 100B" jf.~ 

.-i
8f:l~-fJ1x. 1100 lf, ~~½£~-!~)t*fr-JEJ ~JG~a!J~)ti¢.Jt 1102 ~ili 

-ti.fJJGJf,, ,ffi-Jl/J-f 3 ~~,&.¾tit 1106 :f'2 2 ~a'-J'lt~it 1108, ¾AEJ RGB a!J 
3 /ir.. ~~PI ~ Jc.Ji\ j)-- R, G :f'7 B, *¾ Jitl *A.~~~ 5lt EL ir-1 JG Ul] 1 0 0 R , 1 0 OG 

:;if'7 lOOB ~ o i!_af#JJU:il B JG, iJ T 1%Jl:.~JG4-RP/f*~#JitAJi#., ~:i!:ii 
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tb A¾bttt 112 2- ~ ~ i!:4! 112 3 ;.ft, ti:: M-i! it 112 4 :¥:J hX. ~ ip ~ it-it i Ye. 
1121~Ao ?&If;, lj~JJ1Jf];r.iR\] lOOR, lOOG;fµlOOBitlAt-iftl~J]&-{r,J 3~~ 

~S.MJic.A~, -ffl-!lh-t~~-i.t 1112 -1t;k.¼AJ&;, i©.tl~!Jit« 1114 ff;l; 

?f=J ~l!l1t:fJt~fJj~Af-~ 1120 _t_. 

~~~*~~TL~MJ~~~~,~~~~~~~~~€r-J~~;.fu~~ 

~¼~i:f7~~~~~~~€r-J~fAg~~~~~,~~~~~~~~,# 

Fii~:i!-tf a'-J ~~~ ,t3t,it_l_~$.-*1J~~*Jl ~-r-ii_-i-~ ~.t~~,$..~ ~ €r-J-tl 
~~~~-~~~;t,itI,~~~~*.ilIAEL.itI~~~,t~~M~# 
aJ.J JtJ:. ~ ~ EL JtL 
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CN 103681751 A 1/2 W 

1. ~;frftltfflrs1*~f>$5Ll£tf, 1'1t~: 
$~-~•:n;.MJi$~-~·:n;~£~LITTWm~~~ffl~~~~~ITT~X~~m 

~AE,MJi$~-~•5t~ITT&~-~•5t1'1ffl: 
#IR4J.JG, J=iJrJi#IR7~•JGBt2ifl1i11~% s{J ~~ff. ;,f,o~t&* § MJifflttliz~, J=iJrJi~ffl~ 

~&MJi~~~ITTm%ITTH*Mffi~~ff~~Z9J$ffi~~ff;~,& 
~ft•:n;,m~~n•xftw~~mL~ft,MJ1w~~m~t&*gM~~Z9Jmmrs 

1*1"f 8~#1Ri}J ~1)[; ~& 
$~MfiOO~,MJi$~MfiOO~q:iITT&~MfiOO~~~ft&~•~•:n;ITTM~TT* 

Mfflrs~ff~M~~~~mrs~ffITT~~. 
2. t~ffltX*UJI* 1 J5JTJiR{Jitfflrs1*~f>$5u£.tf, Jt:q:i~T1t~•:n;R{]J5fiJiMfiOO~im 

ttm&~ii~iu~mJ1~~1i~•:n;t§4~s{]Jt't1t~•:n;s{JM&oo~. 
3. t~fflt>l5fiJJI* 2 J=ifiJio{J$~j=fl=i'i1*fff>$fiJlUR, Jtq:i J=ifiJiMrWi~~J=ifiJi$~j=fl=i'i1*ffITT 

1f~g~~mITTffiAE~ffi~Z}J:ffii~. 
4. 1~ffl t£5fU JI* 2 J=ifiJi s{J mm rs 1*ff f>lfu 1lt.t&, Jt q:i J=ifiJi **-~i rs 1* ff lo J=ifiJi~Z9J 

mmrs~ff&~A1fffifflt~~.#~MJiMfi~~~~~MJi~ffl~~MJi~~~q:iITT~ 

5. t~ffltX5fU~* 2 J=ifiJis{J$~Rs11*fff>$fLl£tR, Jtq:i J=ifiJ1H*$ijRs11*fflOMJi#IRZ9J 
Mmrs~ff~~A1f~~~~.#~M~m&~~~~~m~~ffi~~m~~~~q:iITT~ 

6. t~ffl;tX5fiJJI* s PJTJis{J$ijjrs 1*ff ~fU£tR, Jtq:i PJTJ1H*$~jrs1*fflOMJi:f31RZ9J 
- ~j 881* ff nf: -i'-'EL t5i£H~iJ f>~t31* 0 

7. t~ffl;tX5fiJJI* 1 J=ifiJiB{Jroijjrs 1*1H$fU£tR, Jtq:i J=ifiJiH*ro~jrs1*~;,f,nMJi#!Rf)J 
$fflrs~ff&~%~#~~~MJi£~LITT~~~L,fr~MJiMfiOO~~~#MJi£~ 
~mJ£~1rr~zrBJ. 

8. tlH!is;tX5fiJ~* 3 )3/rJiITTM~l~1*fff>$fiJ£tR, Jtq:i* § J5JTJi·l1hE~lli~Z9J:ffEt~·l1!AE 
~ffi@rlMJiM Wii~WIJJo ~J=ifiJiM W1i ~ ~. 

9. +lHhs tX5fiJJI )t( 1 J:ifiji s{J $ ijj rs 14 ff f,$ JU £ii'R' Jt q:i J:ifiJiM fi 00 ~A1f. ~ ~$ ~ 0 

10. :t~ffl:tXT-iJJ!5J< 1 J:iJTJiB"Jffl~jrs1*fff>tfu£.tR, Jtq:i MJiff*ffl~jrs1*fflOMJi~ 
Z9JMmrs~ff&~'E1ffl1f~~.MJi1f~~'EL*•~~#~~*~~T~~/~~-~ 
-=f 0 

11. ~;,frft~iJm:ro~jrs1*~f>$fiJ£tRB{J~it, 'E1t5: 
«£~L%~M&OO~,«MJ1£~L~~JE#$~-~•:n;,MJ1$~-~•:n;~ 

ITT&~-~•JGBm~Z}J•JG~~ft•JL;; 
ttL ffi%~1f MJimfi 00 ~s{JMJi£tRL%~fflti9~~, ~ffl~, ~¥Jl~, H*M~l~1* 

ff~~Z9Jm•rs~ff,Jtq:iMJ1H*mmrs~ff~MJi~Z9Jmmrs~ff~~'E1ffl1f~m, 
W tliz, i!lR 1EUP iffiiHJiz ; ~ & 

%~~MJiM~rs~ffii~ITTW~~~, 
Jtq:iM~MfiOO~%~ftM~H*Mfflrs~ff~M~~~M•rs~ffITT~~ 0 

12. t~ffl:tX*iJJI* 11 ?JTJis{J~)t, Jt:q:i~T1t~•:n;s~?JTJiMfil!fl~imrlMfi~ii~ 
2 
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JU "5 M3£ -~"'1tt~ 1¥L 5Gt§ ~~ sl.J Jt TI 1i ~-5G sl.J MW& 00 t:: 0 

13. ffl ffl :txtLl JI* 12 J=i)rj£ ol.J :nrt, Jt "t' )=i)Tj£}ff rfuli~ ~ )=i)Tj£ $' ~j J~dt 1'r ITT 13 ~j( !R ~j)Wj [TI] 

sMH5E ~ff!J[Rr)J~Ji~ o 

14. ffl ffl tztLl JI* 11 fi)rj£ BI.J :nrt, Jt rt, fi)rj£ H:~Hf fli JHt l'ftP fifij£ #IX z:}J $' fli rs 1* ~ & 
~A1f~M~~'*HM~M&~~~~~M~~ffl~~M~~~~q:isl.J~~-~~~ 0 

15. fflffl :tx.lLl~ * 11 J=iJr3£sl.J1Jrt, 1t q:i J=iJr3£ Jf~rf ~l EPB1*i'r;;f PJ=iJr3£#!Rz:;/J rf ~l Efs fitg& 
~~1f~M~~'*HM3£M&~~~~~M3£~ffl~~M3£~~~q:isl.J~~ ~~~ 0 

16. t~if .t)ULlJI )}( 15 J=iJr3£sl.J:nrt' Jt q:i J=i)rj£Jfj~Jf ~j Ej~d4:"g;;f PJ=i)rj£#[z:}J -~j rs 14 'g£t 
~1'1 trSt.raiu 1)1! t~ 1i 0 

1 7. fflffl:tXfLlJI * 11 PJr3£sl.J:nrt, Jt "t' Pfi3£H~-~* rs1*fg;,f PPJr3£!31RZ9J -~* rs 1itg& 
~%~ft~~~M3££~~61.J~~m~.*HM3£M&~~~~ftM3££~~M3£~~m 
Z['A] D 

rn. :t~ffl:txtuJI* 13 rfi3£sJ.J:nrt, Jl:rr* § rfi3£-tH5E ~ff#Rz:JJ~BJ.J,~H5i ~ffJffl.ttM3£ 
M &~~iJP ~Wr3£M & 00 ~ o 

19. :t~ffl:tx.lLl~* 11 J=iJr3£sl.J1J¥t, 1t q:i M3£~ffi/i 00 ~J3_1f J¥i.Jz E-JZ:~ Jz o 

20. fflffltxtLlJI* 11 J=ifi3£sJ.J:nrt,Jtq:iJ=ifi3£1fm~1'1~"f(JIAm* HaJ=iJr3£1fm~m~ 
ZJ§' jjjift:At'~ 300 °C ~ 800°C T -JA,if~!zt:Elrm 1.trJ=ifi3£1fWRm ~jt7J( ~ ~iiUP I ~itft ~ 
{o 
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t~#:®Ui 
[0001] *it~ R1 ~ )Jffi]J A~ & -frp 1-'iUl rs 1* ff~$ :flj £ti.& Jt ftjljJJ!i:1Jii O tt:!iJU :tm' *it~ 
~~~::iJA~&-#~tt~~ffi!Jffi~~MfiOO~#R~fim~~w~~~~•mrs~ff 
~tt~-~~~ff~~4~&Jt~JJ!i7J~o 

;cll:...5'!..t,±--.1,!­
l=l ~ .X./1'-

[0002] ili*, ftf~~:ff6/,J:ffi:~ttMI~$ftl1*6/,JitMW±~i:o IEJ~t, if~P1trs~~tt 
C LCD),~ 1'Zl r 1* ~ ~ TiiHf C PDP), tm ;xJJt ~~:ff C FED) Ll & 1f ,r!Lit ft__:. ti ff C OLEO) ~~ :ff 
~tt61~~f,rf~~1~Bi:'}~A~~i1tm o tE~®ftR~~1~"P ,OLEO ~~1t~1f ti:\E.61 
tttL 'P1t5 1 ~fYM]~J&61'~~ri(PJ@ati'sJ' 1~Jbn, § it:ft~fjg~o IE]~, OLEO _fil~:fftEtl 
~]J[ID/j~,ffft[ciJ~o EB~, OLEO illi~~fffi:tlAT-f~illi~~o 
[0003] ffl T:ffiRZ9J ~~*Ja~7JYtdf A7G~~e~#IRZ9J7JY!:fP1tffl Mnj rs1*ff 611f~~e:~ 
~Z9] :1J;it O ft JC~ }e ~$1513:i}J :1Jrt "P' ~s ;j:ft;f P ~Jl ti ;j:jg :u!i m1Bl ~ :fil ]L # R:izl;5E1T' EB ~~IRZ9J ~ 
~*'ao ~-:1JOO, tE:ff~~8:~t131RiJJ:1Jr!"P, MnJtrb1*~?t:!iJU~1tU~ ~tft5i~, # 11~~* 
~EB~m~rs~ff~~W~tt~~#tt~~Wm~~~~ffim~Z9Jo 
cooo4 J ~i Tm n:l rs 1* ff~ 1'112£ a~ :tr, M Et! it~ 61 £*tt tt Ll 111-, 1g 1i1~ *~ ip m rm JI 
6{]lfu1 ffl 'f"t;fP ~~pJ~'f"tx1ftn:l~1*ff*i5l ill~F-~·~ 0 ftffl~1*ff 611f1J!JZ:~-~ dJ ~F~li 
M $ rs li m M D ~ F rs li ~ 1f iEHt fRJ ~ 61 m MI J¥ w ~ Y 1f ~ ~ 6/,J ± ?' M * 6/,J 1:tt ,8 0 ~ w , 
JtxiLll'ifiB{li~~~PJ:i:tL WR, EBT~~l_E!l}fli\Jt, ?JTLl1~xi~~$rsli@fflrAffif~*Ja, R 
t~~~£r~rs~~$rsli~~~tlo 
c 0005J ':131f ~ ~ ~ ~ 1tim mm aJ, ep 11 a 1~ iflli "P m M 1f ~ ~ , ill PJ ~ 1~ 1i n:l rs 1* ff a{_J tB 
5R{]Jl~$.o # R, EBr1f~~R1 ~~liR1~1tt~i:7 x1tt~;.R11t~, 13/TLl~F'ffiif~~1~lf 
~trb~ff~M$ffl~~~tl~o IEJ~,m:*,~M~trb~ff~@m~~~~~~*"~™ 
:t-fu, tE:ff~~"P 1tffl D1f\.1t4PJ □1~{lf1J1'1:J'tf\.1t'f¥ C L'.n0),f\.1tiiNW C lnZnO) Ll&f\.1ti1Nt1'(¥; 
( InGaZn04 )o 

[0006] ~w' EB T"Elt5 EBft.1ttmm M 611f1~~ E[{_J Mnj rs1*ff Wrl1'Hffl:ft1~t"±ft ~j][, 

#REB~~~~ffi~~~tt,MLl~*Tmfflrs~ff~PJ:i:tl 0 

~~J=jpgg 
[0007] *it~ 61 ~ )Jffi]J A~ 1A 7 -;f+~rl~~ Fflffi]JffijJp ~m fi 00 ~ # Rti~1Tm )ltll w 6~ 
~~~mfflrs~ff~tt~fflfflrs~ff~~£~&Jt~:m:7J~o 
[ooosJ a-~:1Jffi, -frftMR:lrs1*ff~37U£1Jx, 1'1:J'§ :$~1t~•5t, MJ£~"i"'1i~~5t 
~4~~~$ffl~~~ffl~~Et!~~~~x~~m~~.m~~~•~•5t~~m~•~ 

¥ 5t1'1:J'§ :#IRZ9J ¥ 5t, J5fi3£151Rr0 ¥ 5t1'L:J'§Z¥1it11~% 61 ~~:ff, ;fn~t&* !'§ J5fi3£$1ft~,MJ£ 
~ffl~Ll&M~~~~~ffl%~H*M~rs~ff~~Z9JM~rs~ff;Ll&it76$5t,M~ 
it:ft~JGft~~~m~it:ft,M~~~~mffit&*!'§M~:ffiRZ9J$fflrs~ff~~Z9J~~;Ll 
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&$~MfiOO~.M:ii$~MfiOO~~~&~MfiOO~i'.it~a&~~*•5t~M:iiH*1t 
~~#ff~M:ii~~1t~~#ff~T~" 
[0009J -~1fffi ¥ 5ts"JJifi:iiMfil!l~PTJ!lrlMfi~Ji~fLl~ Jifi:ii-"1'"1fffi ¥ 5tt§41) s"J 
Jt:·t:: 1f * • 5ts"JM fi 00~ o 
[001 0] m J£M fi ~ pJ ~ m )£ 1' MJU~d-t 1'f s"J~ ~jc lR :ti-tfaJ IE s"J ti:! ;E ~lli #JR Z9J tt ~ =rt 0 

[0011] Jlt5r ' Jifi:ii H ~ ffl Ml Efii 1:t ff ;f Pm ;ii #JR i}J ffl Ml J=Ht ff&~ pJ Jl.: ~ Jl)f mt~ :tiJ' ff liM 
:iiM~AA~~fflG~M~~fflAA~M:ii~~AA~~~~ ~*~ 0 

[0012] Jlt~r' Jifi:iiH*1'Mlra14ff ;fPM:ii#JRi}J$Mlra1+ff&~ nJ Jl~~fflt~f1g' ft B.M 
~Mfi~~~fflG~M~~~~~M:ii~~~~~~~-~*~o 

[0013J Jlt5r, Pfi:iiH*1#ijjra f;tff;fPM:ii13JRZ9J$Mjra1:tff&~ PT 'ELti5t.rlr~Ll~JH~1:tu 
[0014] ff Ji, ?fi:iiH*iffflrs1:t~;fPJ5JT~#JRi}Jif~rs1:t~~~ PT%fflGai'.itiL -=f M~£tR 
L~~~mL,#RM:iiMfil!l~PTi'.it~aM:ii£~~M:ii~~mz~" 
coo15J ff Ff.,*§ rfi:iitl:!5E ~lli#RiJJtt s1tl:!5E ~lli-ar J!lttJifi~M 11&~nili1J□ ~Mr~M fi oo 

coo16J Jlt5r, Jifi:iiJ#fi oo ~-ar JJ.:~ J¥i.rz E-x~ rz 0 

[0017] Jl:l5[,' Jifi:iiH*mMlrs1:tff lPM~#JRi}J$Mlrs1:tff~~ pJ 1'1ti5~m~, m~~m 
~'EL*•~~:+tli~*~~TM~!~M•~~o 
[0018] 11;-~[ID' -5frftmLlm:$Ml rs 1:t tr W$ 3JLl£tR s"J ~;;!' '21115 : a£tffe.L% fflGM fi 00 ~' 
M~¥~L~~5E$~~~•5t.M~$~~~•5t~~~~~~•5t'ELffl~~•5t~~ 
7t.5t ;ftLffi%fflG~J=tfi:iiM11&00~1¥JJ=tfi:ii£tfL%fflGfflttlz~,~ffl~, ~~~,H*ifffl 
~#ff~~Z9J~~~#ff,tt~M:iiH*1t~~#ff~M:ii~Z9J~~~#ff&~'ELffl~~ 
ff-,fflrtJ,~tffi;fW~tR ; ~&%fflG~ J=ifi~1'Ml881:tff~~ □"11f* ~ti, Ji;~ M~Mfi 00~% 
fflGam:iiH*1tffi~#ff~m:ii~~1tffi~#ff~T~ 0 

[0019] Jlt5r, -~1J*-$.5ts"JJ=ifi:iiMfiOO~PTWu.Mfi~Ji~fLl~J=i)f:ii-~1J*-$.5tt§ 
41) s"JJtt: 1i* • xs1M ~ oo~ 0 

[ 00 20] Jltj r ' Jifi :iiM fi ~ pJ ~ ?fi ;ii m Ml rs 1:t 1"f i't''.J ~ ~jc lR :J:D,Q Jal IE i'r''l {!:! ;E ~lli #JR i}J tt Ji* 0 

[0021] Jlt5r, J=ifi:iiH*1tM~s11:tff lPM:ii#IRZ9J1tM~s11:tff&~ PT ~~J!):lffl}~,t1g, ff liM 
~mfi~PTi'.it~fflG~M~~ffl~~M~~~~~~~~-~*~ 0 

coo22J Jlt5r, Jifi:ii:1t*mnJrs1:tff lPM:ii#1><.iJJ1tnl rs1:tff&~ PJ Jl~ ~fflt~t1g, ff Jim 
:iiMfi~mi'.it~fflG~M:ii~ffl~~M:ii~~~~~~~-~*~ 0 

coo23J Jlt5r, Jifi~ H :X: m Mj 881:t ff lP m~ !}IRiJJ m Mj 881:t ff m ~ -ar 'EL:J'tt£k~IJ ~1=1J~ ft 0 

[ 0024 J # R, J=ifi:iiH * re' Ml rs 14' ~ ;fn M Ji #JR r)J re' ijJt ~'Ht~&~% nx;a i1it iL -=f M :iilH& L 
~~~mL,ft~M:iiMfiOO~i'.it~#M:ii£~~M:ii~~mz~. 
[0025] Dt5[,' * § ?fi J£tl:!5E ~lli#JRi}Jtts"Jtl:!5E ~lliPTJ.muJifi J£M M&~nili1J□~m J£MIW: 00 

[0026J Jlt5r, J=ifi:iiM~~~PT ~~ •~~$~a 
coo21J JJt~r, Jifi:ii~wR~nJ 'EL *•1t4m* B.aM:ii~wRm%JJx;zJ§, nJJmjJ:a.Af'.1 300°c 

~ 800°C i--·tJtJjmY1:EJ.rto1J!::M:ii~~mn~1j(~~iM;fP / ~M-~~o 
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~f1 I!! i5t ~J:l 
~2~ •EMtE~Ll~*ttoommfil-W~M#M*tt*$~q=iffl~*~OO~-W* 
~mOOOOMT*itOO~~JJi~A,#~~OO~-~ffl~Mff*it00~~~ 0 tEmOOq:i: 
[0029J 00 1 £tltWl*it 00 ~J1t!i~:rt61mfliJ~d*ff r$JLl£tft61Jf oo 00, # Ff.~lli T $'1'1i 
*q:i 61-'1'1t*61t~m11: A~17Ll ; 
~~ 002~~ttfflffl*~oo~~~A~M~~~ff~~£~q:i~m•oo~~m•~ 
61 -11J ic 61 Jf oo ~ ; 
[ 0031] 00 3 /~jfi 00 1 61 ~ I - I ' ?fr ItZ 61 l'fLl 00 00 ; 
coo32J oo 4A ~oo 4E £wJ1!JlU¥~wt~~*1x:~~JJi~A61roUm:mMiEFEd*~')*JLl£t1z61~ 
1! q:i 61 &'1' pf)-Bz 61 l'fLl Im 00 ; 
[0033] Ff! 5 ~ lli T tEif~~ _tt}lJrm~:E_filz. filJ;fPZJ§ M & Ff!~ 611fr:i:1it$ Cposi tion 

shift) ; 

~~ 006£fflffl*ttoo~-~JJi~A~m~rs~ff~~£~~~oooo; 
coo35J oo 7A ~oo 70 ~wJ11mJ¥~ilitlzffl*~8)j~-~JJi~A61roum:mnirs1*ffp$3fu£t1z 
617J i! q:i Et~ &1"' pf)-~ 61 ttLl oo 00 ; 
[0036] 00 8 £tlzffl*itOO~-~JJi~A61mMlrs1*ffp$JU~,tR61itLlooOO ; Lllz 
coo31J oo 9A ~oo 9E t!.J'yJ11wff~ilittz-lfril4(~R.Jr11t-~JJi~ ::i:t61roUm:mMJhFsf41"fp$3fu£tft 
61 ~ it q:i 6~ &1"' p* ~ 61 au oo oo 0 

~ft~ ~w: JJ rt 
[003sJ fltE~~W~:tiJt*it ~ 61~l1fil~:rt, PH 00 q:i OO~~T ~.L1:1c.~~~A61-.L1:"'~1}U o ~ 
m~~tEm~mOOq=i~ffiffl~~mOO~fil*~ffl~~fflM~W#a0~ttg~£,~*B 
~tt#m~m:~*1z8)j~~JJi~A-WM,ID~~~~~mJ£B~tt#~W~tiJ£ 0 

coo39J oo 1 £ttzffl*tt~fl~tr'i!i~:rt61mnjrs1*ffr$Yu1ikt.&61Jfoooo, rr _§_OO 1 ~tt 7$ 

'1'•*q:i~-'1'-*~~~*A~~ 0 002£~ilitEm~rs~ff~~~~q:i~M~OO~~ 
m&~8~1ff:i:8~Jfoo00a 00 3 t!%\-OO 1 &':J~ I-I' J5JrltX&':Jl'fLlooOOa 00 4A ~00 4E t!WJl!mff 
~l:Bfflffl*itOO~~~A~~m:m~~~ff~~£~~~~q:i~&'1'ffim~~ffi~ 0 

[0040] YPOO 1 q:i)3/f~,;J:lHAEti5$'1'1i~1¥L5t SP 61£,tjz(*~ili)o 1i~1¥L5t SP ~tE­
T~fPJ L1ff:i:R1tJlH.&~ GL, ~ltt.&~ GL *J[1ff:i:R1~ffl~ DL Ll,&~~ffl~ DL Jfqj,:fff Ji 
61 Eg ~ ~ VL J'y- JE o 

[0041] TIJ:1"1t*1¥L5t SP Etif~ffltt,&~ GL ;fP~ffl~ UL ii~D13f:Al"ffljffFff*ff S'J'!{,~3f 
~ro'Mirs1*"i STR;fn Eg~~ VL iiti61 Eg$:ff Cst, Ll,&~ Eg$:ff Cst ;fn Eg~~ VL ii~6100: 
i}Jl"ffljrs{*ff DTRa Eg'#:ff Cst 'Bl,:j:5Eg'#:ff rE:gfffi 133 ;fPE:g'#:ff_tE:gy,& 144a ffltt.&~ GL~ 
fflfj; DL Eg~fj; VL3f~$MJhFsf*ff STR, Eg$:ff Csl Lllz#IRi}J$MJhFs1*ff DTR 61%~1Rhii 
1BUE 5( ~ #IR i}J 1¥L 5c DP" 
[0042] it)'G ~tiffE1i5~#IRZ9Jmfl~s11*ff DTR rg:l±~61{t* rgy,& 150,ffz: T{j*rgy,& 150 
_t 61 it7G~ c*~ ili), Ll ,& :t§ xt 61 Eg t.& C5K ~ ili ) 0 tE4': it 00 Et~~ !Ji~ ::i:t q:i , 19::i: tE 1i * Eg t.& 
150 _t_§_ EB )Z7[j~ )Z7[j Et~ fm*f,Bl;E.>(A lZ7G1¥L JG LEP 0 

[0043] m&oo~ LSP 19::i:tE&'1'1i*1¥L5t SP q:i Ll fie:1t&'1'fi*1¥L5t SP ~3f~$Mjrs1* 
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ff STR ;fP:fJIRZ911'nJhrHtff DTR ;lfftl(rijt" A Jlt, Ml1ri:00t': LSP i&:i:tE:rf~1'njrs1*ff STR ;fP#JR 
i}J1'nj 8B f*ff D'l'!{ o"J%fi\G!RJE-X O ep' m ~Ff]~ LSP i&:i:tEfA 1~t~-JG SP ~i* t,(]1:j. JC LEP 
s<J:f51RZ9J ¥ JG op "PO ~,t1t* ¥ JG sp s<Jml1ri:oo~ LsP 31u±m11ri:AA LsL 3i~JLll:cjJ=ifiJ£~,t1t 
*.JG SP t§<:~s"J;lt't::1t*•JG SP s"JM11ri:OO~ LSP O Ml1ri:AA LSL tz::i:fflGl:cj ~~~ VL ~):~, 
{J:3.~*t¾:~B1~nfil7J:r\'.::3f::f~~rDL 17~-PP,Jffl(ri~ LSL PTtz::i:fix'.l:cji,Jfrt:Jk~ GL ;fP~ffl~ DL 
"P s<J~ y~~3t:,i: o 
[ 0044 J £ ~ 1* :rth. -Pn !tfl 2 "P J=ifi ~ , :ttz ffl 2J'c t¾: ~ s/,J ~ ~ 17 .it s/,J 1' n~ s1 1* ff W$ JU 1'1Ji5 if tj( IR 

~A/A, J3/TJ£1ftj(IR~ A/A 1'1,:j:5$,t1t~ OK~tij) :+f R~OO Jio Jff l(riOO~ LSP ?J'JJiJtz::i:fr 
$,tfj~J::3f Jiim:uJ#Mri~ LSL 11tJltt§3io fflr3itiJ#Mrii!I~ LSP B"JJ#Mri~ LSL Jliflt.aj:Jjt 
~tzg (mesh structure) :3f liMJ£Jff 11ri:t~ LSL %fi\GtE1ftj(!Rti A/ A "t'" 
[0045] -~iUE fg£li:f}JRi}J~ CVD i&:i:tEif tj(!RYE-X A/ A Je:I II :3f lii:it{§j;f'. fg£liJJTh:1JD~Jff 11ri:tt LSL 
&~Ml1ri:AA LSL l:cj~t:k!R~ A/ A J:f~LlJ:Et<J{l:i;E fg£li:f}JRi)Jff: CVD 3i:fi:3f Jl~ll3(* § {Ei;E ~lli 
:fJJXi}Jff: CVD i't<Jtl:!JE ~lli o '3im:ct:M Mri~ LSL i#tl:!JE ~llinfil1JD¥Jff 11ri:00~ LSP ~, Jff l(ri I!!~ 
LSP l:cj$njra1*ff B"JlttJiz~~ffl 1'!::~ltti ( double gate electrode), JXFmi&tl:$njra1*ff 
B<J f}]~§ttfil5~ (initial characteristic dispersion) a [E]Jlt, PT:fttr'§'J~ijf ~ 1*ff B<JPT1i': 
tL 
c 0046 J r oo w ~ -1ii J£ t!z -lkl 4( t¾: R)j s1 'f;; nfiltf ::i:t s11' ni rs 14: ~~$JU £ti 0 
[004 7] -PP I!! 3 "t' ?fi ~, Hf l(ri i!I ~ LSP i{J:j[ tE £ti 105 J:, :3f Ji£l 19'1 ~ 110 i{J: j[ tE Ht l(ri i!I 
~ LSP J:o {iJ,~f(.1-IAma<Jif~~ 120 i&:i:tE£J,rr~ 110 _t,.jjJJHi~fg~~ 125 ;fP,1-ti 131 tz: 
iltEif~~ 120 R/,J~i'fl~½' J:o ~i'aJf'r-~~ 13s i&:i:tEJ:ffiJlifltti 131 i'r<Jlttit'@~~ 12s 
J:o ~ti 141-tP!Jffi:ti 142 i&:atE~l'A]Jr~~ 135 J::3f liim:ct:ci:il'~~~ 120 l'r<J!Wf~Lls<J~fo!I! 
JL 136a ;fW 136b l:cj#i~ff- 120 Ji!:~ o ~ti 141 l:cj ~~AA VL Ji!:~, ~fflAA DL i&:i:tEff-i'sJ Jr 
~~ 135 s"J~,t!RYEil:.o J.Xrm, t8m:fi\GB,tr1i1f~~ 12O,ltti 131 ,~:ti 141 lJJ~rJr,iHi 142 s"J 
#IRZ91$njrs1*ff DTRa 
coo4sJ t4i1-t~ 145 i&:atE:fJJRiJJ1'njrsf*ff om J:, 1,~~t:& 150 i&iltEt4i1-t~ 145 J:* 
Ji im :ct: cl, i1'1Jffi ti 142 i'l''l :ct: JL 1 4 7 l:cj ii ti 1 42 3i * 0 JXFm ' :tJ;J m: fflG t!z ffl * t¾: R)j i'l''.J 'i;; hffi h A i'l''l 
1'n~s11*ff~$JU£ti 1000 
c 0049 J r urr ~ Jffi rn 4A 3": oo 4E w ~ :Jurn~ tlHJi1f * t¾: ~ s"J ~ nfiltf .it s"J ffiLl m: ~ ijj rs 1* ff~$ JU¥ 
i'iR<Jtfrt D 

[0050] -PPOO 4A "F?fi~, tE£11x 105 J:%fi\GMl1ri:OO~ LSPu Ml1ri:OO~ LSP DJEBFitnJ$rnt~ft 
o<J ;j;;t :¥4 % M O t!z ffl * t¾: ~ ITT ~ JJlli 7J A o"J m ~ 00 ~ LSP pJ A :ff. ff- ~A :ff t§ {gj, ITT m ~ filL~~ ~ 
s<J$ ~o ILi Jv tE~®t#m"t=', -PP:W:Jff Mri 00~ LSP Ji~ EB ::f [Pj l'r<J:-r;H4%fflGB"J $ ~' )!®$ ~ 
IJW--aJ§t EB T ::f [Pj l'r<J m~Hk~~rm#J§ii B"Jm~:fEjl "P1JJ-l:f:;f, 0 fjt;J!;:t-fu' ~ ffl JU/Jr fflii 00 ~ LSP EB 
rtEJ§~~1f~m~m~~"t'~~M~~~43(~,MLl:ttzffl*t¾:OO~~nfil7J:r\'.:~M~OO~ 
LSP Jl1f •Bo 1YU-fzW, M11ri:00 ~ LSP PT d:!if-fzW~ (Cr), 'fi (Ti) ;fPffl (Mo) i?s:f¥.8½ ~Ji:t-1:¥4% 
)Jx; 0 

coo51] aJ:ffi%JJJ<;1f Ml1ri:OO~ LsP s1£ti 105 J::R:SJJx;@n+~ 1100 :R:SJJx;@n+~ 110 Llf! 
{liH/1 i:it tEJ§ ii IJ=f "t' % M l'r<J z-'iUl rs 1* ff%~~ M' {J~ -PP* § £ti 10 5 B<J @lG ~-1- 0 p H!ffl = 
~1-tt8: C Si02 ) ,t8:.m1-t4m C SiNx)~m;1ffH-fuJf;fi\G£llrf1 ~ 1 lOu £,J;i 105 PT EB:flz~, ~:¥-l~~ 
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~Jf;}Jx;o 
[0052] ~J§, PT 1srfflftf,,tf# C Ga

2

0
3

), ftf,,t'fl3;f C ln
2

0
3

) ;fPfl.1t'W CZnO) oq1,[1fft1ttm-'¥MJim 
rliffi,U11Jrttt~{rp m 110 _1%$;~Frs'Wft1ttm£1l¾:f.~1*, tt!5iJ~ a-IGZO (~Frsft1t'f[JJ 
f~'i''f) :f.~1* 0 PT :izttl:t-fu' PT {tffl 1t"=F=Rt§1JCfR ( CVD) 1Jrt_gx;~ ffi r m1JCfR (ALD) 1Jrt O TT 
*/RSA sq~~7J~ "t', PT 1!ffl 1l¾ft1ttm¥M:tiJCf9'~Frs'Wft1ttm~1l¾:f.~1*, tE§r )£1,[ 
¾ft1t~¥e\M "t', ~ C Ga), 'fl3;f On) ;fP,W C Zn) B'J ®: r l:t1lfLl :'!v:A:t"J 1: 1: 1 _g_JG 2: 2: 1 sJG 3: 2: 1 _g_JG 
4: 2: L 31l~f\.1ttm¥M,t "t' Jifr{,L ~ S'J~ C Ga), 'fl3;f On) ;f P tt C Zn) sq L,~ r l:t 13U ::'Iv A:r"J 2: 2: 1 
s,t, ~ C Ga), 'fl3;f On);fP,W (Zn) EfJ::UiHt::'fvA:ij'.f 2. 8: 2. 8: lo :ff _fl, nJ .tlt1fiif~TI~:EI~{4xt.+~ 

~ * iz ~ sq~ ~1J :r:t sq~~ rs Wft 1t tm £ 1l~ ¥-~ 1* ill 1T /f lrcrJtth iJCf:R O ~ITT], ~~rs Wft 1t ~ 
£1l¾:f.~1*PTtE~Pr ~14riJCf9' :tE)d"J 1 ±* I fj;~ 200 ±* I fj;s{]1JC19'J1E$r' B:AB'Jft 
~½1t.S.~tV"=Ci11E.S.;fP~~rlrLS.S'JR 57'-l:t cept(~j;&):i) ::'fv:A:r"J 1% ~ 40%0 
coo53J ;mttm~:1:1xt1r dE!Wft1ttm£1l¾¥-~1*ill1Hzg oo f). ITTJ%$;ff~m 120 0 m~:1:1 
~ ~ f~ ffl T ~ ~i 1:J ~ m 120 rt, M 1'113' 81 it CH2 ;fW H) _gx;i_t ft~ T (OH) sq ij,5?,7_K~:EEJL m )(t;l:Ej1 

PT~ffl@ffl~~ffitt~#EfJ~~mm*CITTA)~Wo~*~W~~TM~-~rtE~~m 
12 o pq :ft z:;/J S'J it CH2 ;f P H) _g_JGi_t ft 12\ r C o H) , }A mj i:1'.11: 1'r ~ 1lUz 12 o sq tt t'L !~ ~ :El PT tt At~ 
300°C~ 800'CrtA1T' f;ltm;:1:-futE~r_gx;FrurArf.J 500°Cr1A1T O Jl:~;7[,' m~:EIPTtA1TA:rf.J 1 
%trfi~ 30 ?J'-'frf!o fYLl~P, PTtEA:ij'.f 650°Cr-rA1T RTA ~:EIA:ij'.f 3 fLl 6 ?J'-'frf!o 
[0054] tir*,~POO 4B "t'Jifr~,i'iflifl.1ttmCsiOx)_gx;@ffl1ttmCsi\x)jfRtE~~/~~ 120 
_to ~ J§ , i'if ½g El ~ l2,{ r tm m ;tJg $; sq ill "t' S'J ~ t+ jf 1i: tE JifrJi fil ft 1t tm C s i Ox) _gx; fil ffl 1t tm 
(SiNx) _t :'f!lff CCu),'fl=!CMo),fflCAl ),~(Cr),~(Au),'fi(Ti ),ilCNi ),tjJ:CNd),'fJ3.Cfa) l2,{ 
R~ (W) _gx;_t;i!~mB'Jill¾, #tiJLl%$;tffi;j,]JU,[g~m 125 -tPtffit& 13L 
[0055J tffitR 131 %$;tE#i~~ 120 o{]~i'fl3%z r., tt#~~ 120 cri4f%$;i~m!R:!Eio ~ 
37r, tBJttR 131 PT¾~$ m, tEWr;1t$ m "P, &m EE ½g § EE l2,{ r~ mttzg AA s{]tll "P s{J~trr %$; = 

t!lff ( Cu), tB (Mo), tB (Al),~ C Cr),~ (Au), ti (Ti), 11 (\i), t-§~ (Nd), ti=! (Ta) ~j & 4'% CW) _gx; 
_t;it tm JJ1t Efq ~Jl~ o 
[0056] *r*, ~w 00 4C ~ Jifr~' i~lifl.1ttm ( Si0x),liffl1ttm (SiNx) ~B1fJ=~jf~t[ 
_tffij%$;~i,lJHR 131 S'J£ti 105 z_t, }Amj%$;~i'§Jft rg~ 1350 xt ~i'§Jft rg~ 135 sq~~ 
~m 120 Efqpijf~~,t§xt@B1if13?J'-ill1TiiJLlf).mj%$;*Jt~~m 120 S1~fu:l!JL 136a ;fP 136bo 
[0057] ti r)[Z.~POO 4D "t'ffl~,tE_tffi%m~~i'sJ:1pg~ 1:15 Rq£ti 105 z._t%m~t,& 
14L J}ffi;t,& 142 l;J,Zz~ffl~ DL ~ ff*~ lli, {B.[PJS1%5½ E§.~~" ~tffi 14L J}ffit& 142 ,fP~ffi 
~ DL mTPT Jtff •m_gx;~mo =1'i~tffi 14Lilffitliz 142 ;fP~:tm~ DL m1""ti~J:l~ -~S1, B1f J 

PT EE ½g § EE l2,{ r tm m ;tzg $; sq tll ~ S'J ~;frft % px; : t§ (Mo), t8 (Al), 'F& (Cr),~ (Au), tt C Ti), 
1l(Ni),1-g:(Nd) l2,{Zzi!lff (Cu) _gx;_t;1ttmJJ1tsqtJl¾o 3~JH,& 141 ;fPJ}ffitffi 142 &1"-ti~Jl.~~m 
S1,TI1fJpJJl_~EE Mo/Al-N<l,Mo/Al !¾ Ti/Al %px;s{]~m!¾~EE Mo/Al-N<l/Mo,Mo/Al/_Vlo !¾ 
Ti/Al/Ti %/Jxil'r''l ~ fz:o ct:!~, Mnx;71'1}t~i~E: 120,$171131,~tffi 141 LlEditJ1142 i'r''lm 

~~s11*ff o 
[0058] ~r*,~POO 1E ~m~,i~lifl.1ttmcsiOx),liffl1ttmcsiNx) ~B1fJ=~j,fl::i:tE 
_tna%m~~tR 141 :fPJ}ffiti 142 sq£ti 105 z_t, J).rto%m'B4i1t~ 1450 i4f'B4i1t~ 145 s1~ 
J}ffi;t,& 142 t§M@s1W%ill1TtiJLlfAITTJ%$;*i1'1Jffi1J1142 s{]rlJL 147 o 
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[0059J ~J§, tELffi:JfJnx;1Hrt1t~ 145 s"J£1Jz 105 ZL:JfJ$;1l~ ~1i 15ou 1i~ ~1i 150 
PTEB~~ ~ ~:t1'¥4%$;, ifLl-fm, ft1ti[3;[i£ CHO) E,Jtft1ti[3;['(¥; C lZO)o ii~ ~,1-i 150 iBEiuJL 
14 7 1:cj~Jr,1Hi 142 3itt O M ffij' "tr ili 7,1-!zffl*1R ~ B"J~!Jfil7JA E[jro]j rsftl'r~$3'rJ£,tjz 100 0 

[0060] 00 5 jf,tfj 711:1fiJl~L1A1-rmktlE!1Z1WlPzJBMfilfil~Etj{v.:i'iffiHf%0 ~p[fil 5 rrM 
-;,f,, ~ tEif ~ ~ L 1A1T mkt:EJ. 81' flz~ ~,tR pJ fg~~ EB rm kt lJ. B"l ~ 1!! ffij L!5z:mi O tE~t'tfi' m r' 
%AAtt£t&L B"l * fi 00 ~ LSP iffiu£tlzB"l Ll5z:miffolt1= iffifl;ft O ep' %1Jxitt£t&L B"l * fi 00 ~ 
LSP NvW ~t :m AA ff[ it ' A ' rtJ ft "11 Lr iffifl fJ; 7 A r"J 15 t'tJ*' fA ffij fJ; i}J JH1U11fr it ' B ' 0 EB T 
MfiOO~ LSP B"11ffiflf%Ne~ 'd' it1'1rEtEMfiOO~ LSP B"11ffiflf%~.iii.(shift margin) "P,MLl 
J3frj£fffifff%:3f /j~~ ~ 0 

[ 0061] ~ 0 H 7 T~ It ~ ,tJ;J , e P It ti 1fr r if ;1l ~ L 7J s"J L j£ ~ JJfil 1J s:t-:f IPJ , 1!z ffl :zJs: 7i: ~ jj 
-~~1Js:t~#mrs~ff~~£~PT1'1MA1f~lt~~~#fflrs~ff,Mj£~fflt~~~ffi 
ltti1frrtHJI~r1J 0 
coo62J 00 6 7~J~ffl:zls:1t~jj-~!Jfil1Js:ts"J-njrs1*i'f~*37U£11zssif1Joooo D oo 7A ~oo 7D 
~~~~~ili@ffl:zls:1ROOjj-~~1Js:t~~@-ffl~#ff~~£~~1J~cp~&~~m 
s"J au oo oo D 

[oo63J PnOO 6 cpJiJr-;,f,, M~OO~ LSP W::i=tElHJz 205 L, :3f _§.filrr~ 210 W::i'tEM~OO~ 
LSP Lo ltti 231 W::i'tEtil~~ 210 L, ff _§_ffltklHriri~ 225 W::i'tEltti 231 Lo 1'1'3'ft.1t 
tms"Jif~/~~ 220 i:2}[tt~JJHJ£t{gmt~ 225 L, * 1Ltsr~u1)11.t3f* 235 i:21[tE1f~/~~ 220 s"J-1m 
ft Lo ;1!,J;i 241 ;fP~i'i 242 W::i'tEtgt~Urnt-'31* 235 s"J-$77"-L:3f _§_77"-JJ!Jil~if;jl~ 220 s"J 
pijftlm o iJlti 241 1:cj ~~~ VL 3itt, :3f _§_~ffl~ DL W::i=tE!cj~,J;i 242 ~jyf F[j IRX!!-X 9'l o [6lffij, 
,J;zg@T 1'1rEff;1l~ 22O,ffltti 23L;1!,t,& 241 Ll&~ti 242 s"Jl'.iHltfbi*ff o 

[0064] tit!1t~ 245 W::i'tE1'1r5~t12 241 ;fW~tffi 242 IJj]U& 205 z r.o 1t~~tffi 250 W::i' 
tE'frt1t~ 245 l:.:3f _§_iffiuu}l 247 1:cj1!ffiti 242 3itto EB~, :r~@7t!zffl:zls:1ROO s"J~~1Js:t 
BS mflj rs 1*ff ~$YrJ1it,1-,& 200 0 
[0065] rffi ~p~ 00 7 A~ 00 7D W~ts'fj£irJiliOO 6 cpjf, lli B"J-fljrsf*l'f~$3'U~,tR 200 BS7J 
ito tEr X4", pJfij]Jts'fj£!'.J,lt1E~i"t'Sl;l'r!cj00 4A ~00 4E ;t§IPJli-J1tLl@H1io 
[0066] PP~ 7 A c:p Ji)r-;,f,, tE£1,& 205 L%$:Mmlz:~~ LSP, :3f RtELTiiJ%nx,1f Mmlz:~~ LSP 

s"J¥:rf 205 L%$:~1rfi ~ 2100 ~J§, tE~,rr~ 210 L%$;tBJHJ 231, tE11tLt 231 L%$:11 
tl>ttemt~ 2250 ~Fn, i'ij'.ftf.t'f¥ C ZnO), f\.11:.Wiff CT nZnO), f\.1t'f¥i£ C ZnSnO) ;fPf\.1ti~mW 
( InGaZn04) cp s"J-,frp liUi:tElt:rit{gmt~ 225 L * _§_iffiumkt:EJ.Jlt1Tt8 00' fA TTu % $:if ;jl~ 
2200 1:Jt~±-fu, pJffift1.ti[3;[t~'(¥;(1nGaZn04) %$:lHJl~ 22Oa 
[0067] ttr*,~Pl!I 7B cp}i)r-;,f,,i'ij'.filftf!AmcsiOx)E,JtfilfflJlAmcsi\x):it~tEtHJl~ 220 
LJHtJOO%P>Ztsr~1J~_§J''H* 2350 tsr~1J~_§J''H* 235 @,Hv:riJJHLt 241 lP~tLt 242 rns"Jif~ 
~ 220 tEJ§~lffl rttJ l!l~t:K 241 ;fP1!rmt:K 242 B"1Iff "Ptft1Wo ~J§, i'ij'.~ § EB Ll rtMmttJP>Z 
11-J§'.Ji 4" liJ-frft:lti':tE1'1}tt1ltLlrnt-'31* 235 1i-J£1lz 205 LL, Ndm%nx,~/iB 240 :t§ (Mo), 

fl (Al),~ C Cr), :sJi (Au), ti (Ti), tl (Ni), tjz: (Nd) Ll:&illu C Cu) B,)tLj£tMmB"J¥Ji~ o 

coo6sJ ttr*,~rioo 7c cpJiJr-;,f,,xt~/i~ 210 ill1-r+tJOOfXrm%JJx;i!lH1t 2111 lP1Jffl+1t 212,M 
j£;1!:r,& 241 ;fPf3/Tj£fJffitLt 242 W::i=tEt£klU~iit'31* 235 i'tj-#flft L:3f _§_1:cjif~~ 220 3itio M. 
ITo,%$;7~tEfflt~& 23L1f;1l~ 22O,;1!:r,& 241 tt:&~~& 242 ~l'.ifljrs1*1f" 
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[0069] ttr*,irnoo 7D "PM~,i~tit1tm 24519::atELffilfJIJ½ifilM& 241 ;J;P1JH& 242 6"1 
4tf 205 Z.Lo x1tit1t~ 245 o"J-'=51JIH11242 t§x1@oifffl5ti1Hft_ctttiJJ:Arm%$;~JiiffiiH& 242 
6"JrlJL 247 0 ~;;;' tELffi%$;~tik1t~ 245 6"1¥tR 205 ZL%$;1l* Et!tLl 2500 fAITTJ' ":t 
r tB T t~ ffl * J:Z 00 61 ~ Fili 1f .rt 61 ~ flt lHt 1'f 141iJ ¥ti 200 o 
[0070] -'=5 LJ£~JJm1f .r\:::f [Rj' t~ffl*J:Z oo~~~~7f .r\:B"J1i~trs f4ff ~$JU~tR pJ Efi5 JI_ 

1f'm11:Jm (back channel) t1rtLl~tiJB1ri~l@14ff o 00 8 ~t~ffl*;:z~JJ~~~~1f .rti't~ri 
~~~fffl$~£~~~ffi~o~M~~%~~~~~tB~ffl*J:Z00~ ~~~.rt~~ffi 
Mfflrs~ff14~£¼~1f~"P~~~~R~~ffi00° 
[0071] -tlP00 8 "F?Jr~, f:+t~OO~ LSP 1X:][fr£tR 305 L, ff Ji~l9'1~ 3101X:][frBf~00~ 
LSP Lo IHLl 33119::atE~lrrm 310 L, ff liltt&t{g~m 32519::atElttLl 331 Lu 'E11"'ft1t 
tms"Jif~~ 320 -tx:atElttLzt{gmz~ 325 L, * li~mttfM!m 335 5t111J-tx:atE:W~~ 320 s"J 
pijf~LlLa ~tLl 341 ;fP~tLl 342 5t:3iJ-t9:-'atE~mttfo.cl!~ 335 Lff _[qi~~~~ 320 B"Jpijfz/mo 
~tLl 341 -'=5 Et!~~ VL Ji:~, ff FU&ffl~ DL 19::afr:-'=5ilffitLl 342 ~~HB"Jl5<:!Ejrf7 o EB.tit, :rtJm T 
1'1r2£1f~~ 32O,fflttLl 33L ~mttfo.cl!~ 335,~~ 341 [JJ~ilffitLl 342 B1$~lrs1*ff 0 
[0012J tik1t!z 345 ix:att1'1tti1MbZ 341 lPffeiHbZ 342 i't~¥tf 305 Z.Lo 1l~Et!tbZ 35019::a 
tttik1t~ 345 Lff Ji;i]HtttJL 347 -'=5iffiiH& 342 iitta EBJl:~, :ttJ:11i Ttlzffl*J:ZOO B"J~JJm1f.rt 
6"JM~trsf41"f~$1iJ£tf 3000 
[0073] rcti:i~Jf';i 00 9A if:00 9E W~Wi~fMffiOO 8 "P~W BI.JMMtrs14tf1~$hfiJ¥tR 300 BI.Jlf 
1t 0 t'E r x "P , PT %J ~ m J& E% 3'E ± ~ ~ -'=5 oo 7 A 3": oo 7D ,t§ 1nJ s1 ~u ffi 1f 1t 0 
[0074] 11P00 9A "P?Jr~,tE¥tfr 305 L;rt;fi¼&f~OO~ LSP,tELffi%$;1f,/jf~00~ LSP R"J 
¥tlx 305 L%$;~lrr ~ 31Oa P/U§, tE~lrr ~ 310 L%$;$~ 331, tElttLl 331 L%$;$ 
tJH{g~m 325a ~J§, i#f\.1ti¥ C ZnO), ft1tffll'f¥ C InZnO), ft1t"fi4$} C ZnSnO) ;J;Wf\.1t41N~t¥ 
( InGaZn04) "P 6"J~1~:lti':tElttLzg~~im 325 :ff:;nx;f(.ft'.!m~ 322a ~J§, i~~Frsli:lti':tEft 
fttm~ 322 L%fi¼~Frsli~ 333a 
[0075] ttr*,11POO 9B "PJ3/T~,tELffiJTJp\(;1f~1ttm~ 322 ;fP~Frsfil~ 333 BI.J~tR 305 
LtftAff!,~:£t:fl, fAITTJX1f\. 11.:img 322 ;fP~~rsag 333 Jtt1Tt1J 00 0 EB.tit,%$; Tif~g 320 ;fP 
~*GJ:ttfo!l!~ 335a ~*GJ:ttfo!l!~ 335 i:J:~Tif~~-'=5i~tEll'3J§%$;B1~t&lPZ!ffitLlzi'sJBI.J~*GJ: 
ttt:L ff Ji~r§'J T ri~trsf:¢:ffB"J ~i}fi:~im Con-current) tttL 
[0076] ti r )K, -tlPOO 9C "Pm~, i~izl; §EB~ r·:imm:tttJ mRI.Jtl:i "P RI.J~##i'il:tE1'1ti51f~~ 
320 .;fP~mttfo.cl!~ 335 B1¥tlx 305 ZL :tB (Mo), f§ (Al), #r (Cr),~ (Au), U (Ti), tl (Ni), 

"ft(Nd)31li! (Cu) E)X; rJ£tmJlo1tJli)-, 3ft/4JOO%nx;imtt~mttfl1!l!m 335 -'=5~~m 320 iitto"J 
~tLl 341 tn~:tLl 342a 
[0077] ttr*,1,lp[fil 9D "Pffl~,i~wHLl 341 ;J;P¥ffitbZ 342 .lt.lf'J::~_§J~~ifilrl~;;1:Jrnt£kt1JI2:, 
x1~mttfo!l!~ 335 JiHftitU' fA rmlf:K Tif~~ 320 BI.J-'=51tt:& 331 ;J,§x1@B"Jtffl5t 0 EB~L ~ 
IE Tifi~Jz 320 i't'>JiiJrn, * liit ~m~iH.cl!fz: 3351::Ll5tff ~~HO te:#1:, %nx. T 1'.11t5lttbZ 331, if 
~~ 32O,~*GJ:ttfo.cl!~ 335,~tLl 341 ~ElilffitLl 342 sl.JMn~s11il'f o 
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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 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240 

Total in USO($) 240 
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Electronic Acknowledgement Receipt 

EFSID: 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 
Document Description File Name 

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

36246 

1 148454_IDS.pdf yes 3 
2c53b6dc26131 a6668d26eef9b8f07a4d2b 

8ff6d 

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 
f9adbe272193be 76c2967bb74b9b4 722d9 

622e5f 

Warnings: 

Information: 

5657513 

3 Foreign Reference CN_ 1 503041 _A.pdf no 47 
d7b 1 ec0db3ac2aea9624408888ad61 acc83 

6851e 

Warnings: 

Information: 

5200971 

4 Foreign Reference CN_ 103681 ?Sl_A.pdf no 20 
02209c674Sb0866a6cacee516bec8fe9397c 

6050 

Warnings: 

Information: 

30585 

5 Fee Worksheet (SB06) fee-info.pdf no 2 
6e26c8fe2bb4bfa358e87b 1d89e86e57157 

5956e 

Warnings: 

Information: 
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Total Files Size (in bytes) 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

NOTICE OF ALLOWANCE AND FEE(S) DUE 

23363 7590 05/28/2019 

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

APPLICATION NO. FILING DATE 

15/838,138 12/11/2017 

TITLE OF INVENTION: DISPLAY APPARATUS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER 

COLEMAN, WILLIAM D 

ART UNIT PAPER NUMBER 

2895 

DATE MAILED: 05/28/2019 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

YangwanKim 148454/411598-03044 4358 

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

$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 

PTOL-85 (Rev. 02/11) 

Page 113 BOE v. Samsung IPR2025-01480 
Ex-1002



PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

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

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

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

23363 7590 05/28/2019 

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

APPLICATION NO. FILING DATE 

15/838,138 12/11/2017 

TITLE OF INVENTION: DISPLAY APPARATUS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

COLEMAN, WILLIAM D 2895 

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

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

0 "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. 

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

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

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

YangwanKim 148454/411598-03044 

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

$0.00 $0.00 

CLASS-SUBCLASS 

257-071000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1000 

(Typed or printed name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

4358 

DATE DUE 

08/28/2019 

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

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

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

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

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

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

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

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

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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

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

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

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

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

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

APPLICATION NO. FILING DATE 

15/838,138 12/11/2017 

23363 7590 05/28/2019 

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

FIRST NAMED INVENTOR 

YangwanKim 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

148454/411598-03044 4358 

EXAMINER 

COLEMAN, WILLIAM D 

ART UNIT PAPER NUMBER 

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

Page 116 BOE v. Samsung IPR2025-01480 
Ex-1002



Notice of Allowability 

Application No. 
15/838, 138 
Examiner 
WILLIAM D COLEMAN 

Applicant(s) 
Kim et al. 
Art Unit 
2895 I AIA (FITF) Status 

Yes 

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

1.0 This communication is responsive to April 01, 2019. 

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

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

3.0 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. 

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

Certified copies: 

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

1. D Certified copies of the priority documents have been received. 
2. 0 Certified copies of the priority documents have been received in Application No. 14/660,813 . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file 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. 

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

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

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

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

Attachment(s) 
1. D Notice of References Cited (PT0-892) 5. D Examiner's Amendment/Comment 

2.0 Information Disclosure Statements (PTO/SB/08), 6. 0 Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

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

4.0 Interview Summary (PT0-413), 
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 
Art Unit: 2895 

DETAILED ACTION 

Notice of Pre-AJA or AJA Status 

Page 2 

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 O 1, 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 
Art Unit: 2895 

Conclusion 

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

Page 3 

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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/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 

I hereby certify that this correspondence is being EFS-Web transmitted to 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. 

Appl No. 
Inventor 
Filed 
Title 

TC/AU. 
Examiner 

Docket No. 

Customer No. 

/Marti Carrillo/ 
Marti Carrillo 

15/838, 138 
Yangwan Kim, et al. 
December 11, 2017 
DISPLAY APPARATUS 

2896 
Stephen C. Smith 

148454 

23363 

SUPPLEMENTAL AMENDMENT 

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

Commissioner: 

Confirmation No. 4358 

Post Office Box 29001 
Glendale, CA 91209-9001 

May 10, 2019 

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. 

-1-
MAC 108089730.2 
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Attorney Docket Number: 148454/411598-03044 

Filed as Large Entity 
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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 
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Appln No. 15/838, 138 
Arndt 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. 
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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-
MAC 108089730.2 

Page 137 BOE v. Samsung IPR2025-01480 
Ex-1002



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

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. 

KWK/kwk 

MAC 108089730.2 

Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

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

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. 
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of this paper. 
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-1-
KWK 107704002.2 

Page 151 BOE v. Samsung IPR2025-01480 
Ex-1002



Appln No. 15/838, 138 
Arndt date April 1, 2019 
Reply to Office action of December 31, 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. (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 
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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 
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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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FIG. 8 
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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. 

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. 
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Concluding Remarks 

In view of the foregoing amendments and remarks, Applicant earnestly solicits a 

timely issuance of a Notice of Allowance with claims 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. 

KWK/kwk 

KWK 107704002.2 

Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

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

Application No. 
15/838, 138 

Examiner 
STEPHEN C SMITH 

Applicant(s) 
Kim et al. 

Art Unit 
2896 

AIA Status 
Yes 

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING -DATE OF THIS COMMUNICATION. 
Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )~ Responsive to communication(s) filed on 11/16/2018. 
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on . 

2a)~ This action is FINAL. 2b) 0 This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

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

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

6) O Claim(s) __ is/are allowed. 

7) ~ Claim(s) ..1_ is/are rejected. 

8) O Claim(s) __ is/are objected to. 

9) O Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)O All b)O Some** c)O 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) 

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

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 
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Application/Control Number: 15/838,138 
Art Unit: 2896 

DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AIA. 

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 l.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 l.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 Lake 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 US PTO 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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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

I hereby certify that this correspondence is being EFS-Web transmitted to the United States 
Patent and Trademark Office on 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 

15/838, 138 Appl No. 
Inventor 
Filed 
Title 

Yangwan Kim, et al. 
December 11, 2017 
DISPLAY APPARATUS 

TC/AU. 
Examiner 

Docket No. 
Customer No. 

2896 
Stephen C. Smith 

148454 
23363 

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

Commissioner: 

AMENDMENT 

Confirmation No. 4358 

Post Office Box 29001 
Glendale, CA 91209-9001 

November 16, 2018 

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. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
PETITION FOR EXTENSION OF TIME 

FROM THE OFFICE ACTION 

PATENT 

I 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. 

: Yangwan Kim, et al. 
15/838, 138 

/Sheila R. Harter/ 
Sheila R. Harter 
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Application No. 
Filed 
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Grp./Div. 
Examiner 
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Stephen C. Smith 
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Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Confirmation No. 4358 

Post Office Box 29001 
Glendale, CA 91209-9001 

November 16, 2018 

Applicant petitions the Commissioner to extend the time for response to the Office 
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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 
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Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

By /Kyle W. Kellar/ 
Kyle W. Kellar 
Reg. No. 71, 165 
626/795-9900 
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Commissioner for Patents 
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Commissioner: 

/Sheila R. Harter/ 
Sheila R. Harter 

Enclosed is an amendment to the above-identified application. 
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Confirmation No. 4358 

Post Office Box 29001 
Glendale, CA 91209-9001 

November 16, 2018 
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Independent Claims 1 - ** 3 = o 0 X $460.00 $230.00 $115.00 

Multiple Dependent Claims*** $820.00 $410.00 $205.00 

Total Additional Fee 

List Independent Claims: 1 

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

-1-

$0.00 

$0.00 

$0.00 

$0.00 

Page 189 BOE v. Samsung IPR2025-01480 
Ex-1002



/ 

Amendment Transmittal Letter 
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 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. 

KWK/srh 

106569560_2 

Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

By /Kyle W Kellar/ 
Kyle W. Kellar 
Reg. No. 71,165 
626/795-9900 
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U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
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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. 

In 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 (OT) are fanned 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). 

-3-
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Appln No. 15/838,138 
Arndt date November 16, 2018 
Reply to Office action of May 18, 2018 

FIG. 8 
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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 

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

KWK/kwk 
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App In No. 15/838, 138 
Arndt 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 source electrode, a second GFaffi 

electrode, and a third gate electrode; 

a data line in a layer different from the first souroe electrode, the second Gf8ffi 

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 

Page 198 BOE v. Samsung IPR2025-01480 
Ex-1002



PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

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

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
15/838, 138 12/11/2017 □To be Mailed 

ENTITY: ~ LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 

Column 1) (Column 2) 
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE 
(37 CFR 1.16(a), (bl, or (cl) 

N/A N/A N/A 

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

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

TOTAL CLAIMS 
minus 20 = * X $80 = 

(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $420 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

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

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

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

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

APPLICATION AS AMENDED - PART II 

/Column 1\ /Column 2\ /Column 3 
CLAIMS HIGHEST 

11/16/2018 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
::iii: Total * 1 Minus ** 20 =0 X $ 100 = 0 C 137 CFR 1.16"ill 

z Independent * 1 Minus *** 3 =0 X $460 = 0 w (37 CFR 1.16(h)) 
::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

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

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

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

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

C Independent * Minus *** X $0 z /37 CFR 1.16/hll 
= = 

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

lJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(i)) 

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 "Hiqhest 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 US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 

Page 199 BOE v. Samsung IPR2025-01480 
Ex-1002



Attorney Docket Number 148454 

INFORMATION DISCLOSURE 
Application Number 15/838, 138 

STATEMENT BY APPLICANT 
Filing Date December 11, 2017 

lnventor(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. 1 Number - Kind Code2 (If Known) MM-DD'.yyyy NAME OF PATENTEE 

9,953,572 B2 04-24-2018 Fujita 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document Te 

EXAMINER Cite Country Code3 
- Number4 

- Kind Code5 Publication Date Name of Patentee or (.;) 
INITIALS No. 1 (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. 1 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 I 
SIGNATURE I

DATE I 
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. 1Applicant's unique citation designation number (optional). 2See Kinds 
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. 3Enter Office that issued the document, by the two-letter code {WIPO standard 
ST.3). 4For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6Applicant is to place a check 
mark here if English Language Translation is attached. 

JEJ/eg 
Sheet 1 of 1 

Page 200 BOE v. Samsung IPR2025-01480 
Ex-1002



PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

I hereby certify that this correspondence is being EFS-Web transmitted to the United States 
Patent and Trademark Office on October 24, 2018 at or before 11 :59 p. m. Pacific Time under 
lheRu/esof37CFR§f.8. ~~.,.-

Elizabeth Gomez 

lnventor(s) 
Application No. 
Filed 
Title 

Grp./Div. 
Examiner 

Docket No. 

Yangwan Kim, et al. 
15/838, 138 
December 11, 2017 
DISPLAY APPARATUS 

2896 
STEPHEN C. SMITH 

148454 

Confirmation No. 4358 

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

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

Commissioner: 

Post Office Box 29001 
Glendale, CA 91209-9001 

October 24, 2018 

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. 

Page 201 BOE v. Samsung IPR2025-01480 
Ex-1002



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. 

JEJ/eg 

Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

By ~ 2 & 
Jun-1.mg E. J n 
Reg. No. 43,693 
626/795-9900 

Enclosures: Information Disclosure Statement w/references 

EG 106360534.1-*-10/23/2018 3: 19 PM 

-2-

Page 202 BOE v. Samsung IPR2025-01480 
Ex-1002



z u 

(21) $iw1% 201210059674. X 

c22) $ iw s 2012. o3. os 

(30) 1ft7tt~~t@ 
2011-053562 2011.03.10 JP 

(71) $iw.A. :ttI~1f1:E~;r\'.:~f± 
±tH1t B * * ,,~ im 

(72) £aJJ.A. mEE1$ 

(7 4) ~ ;f-1Jf{:EUJU1;J ;il,,~ j!HHo iRt';f;x {~}_'[ ff I'~ 
0 2i) 11227 

{{l\E.A. *f~ x~ 
(51) Int.Cl. 

G09G 3/32(2006.01) 

(54) £aJJ!6f~ 
Efl. ft '¥:~'it iJ, & Efl. ~ i5t 1tr 

(57) f@j~ 

~ f~ Efl. ft"¥:~ 'i: , 1f ,;f £ )l: JU !t9 iEl -f- JJ[-MHt 
c 114) 8''1 ~ f_\L~z;;/J 1¥'1 of ]ls B'>J ~ DliiJ, rmxtf.mtltz: :Ye 
5G f4 (150) ITT Efl. 1.m:ittfr~mU o A 1'f t1::I Ji~ JUI~ 
1-=!ttHi (112) iJ,&3!13<:-MHt (114),1:5J::..i£~Rxt 

mtih-i&E' AMll€ Efl.Ri ( 110) iJ,&ffflll'filtt (81 a, 

81b) o fi:f€Etl.R% (110) Jl~ :1x:ft5Gf4 (150) ;X1 

1m: tt tz: ft 7G 14 0 5o) ITT Ef3. 1m: :it!: tr t2l mu m ll11i 1g 

(140) ; iJ,&tEs1dt~ (140) ITTtJ!JHJHt B (g) tuij[ 
=rJMt ( 111) z i'sJ , tltMHMfr _¥ =r-=l 111i tt C 112) ITT =r-=l =rla 
1i % i1tf~ mU ~ J!! it~ 8''1 o1 f ,Hf C 130) , m itrflIB t~ 
(81a,81b) tE{JfH!Bt-i&li:-f-j:l[-f$ft (114) tr:ls1f* 
'm' c140) zrsJ 0 

•11111111111111111111111111111111111111111111111•11111111111111111 

(10) $i:i!f0f!J1% CN 102682697 A 

(43) $iw0f!J s 2012. o9. 19 

'"-= tr::=-:=:! 1-1-----'' p 

µ 

Page 203 BOE v. Samsung IPR2025-01480 
Ex-1002



CN 102682697 A 

1. -trr Egft+iti=. 'Plitt : 
t3t£tt'. : 
~ffltt'.,mJ£~ffltt'.½mJ£~~~ffl~: 
ffi:f&, mJ£Wci&fffi'.Jn!LbP·r1!5E r:t!1iz: : 
tt1tx14: 

1/2 y'.[ 

#l><.Z9J fsf*1f, Jifr3£!31><.iJJ s1f*1fB:mUiliti1Jifr3£1t1tJi;14A"J Eg1Jit, Jifr3£!31><.i)J rs f*1f Jlifffi 
-~~ffi=~.mJ£m-~~tt~mJ£~1tx#: 

nc',L _ _s 1+:m; Fii:::~+n+. _s 1+:m;'$+""+.::Fii:::';f;1TrJi+. s 1+:m;rr0 +llll+1Z+j:j Fii:::~+JWr-l:fi'k-1': ' '§1 * 1=1 
.11 7s;: 8H Y+' I=\ , !JI~; 1 7s;: 88 1/+' I=\ B::1:~1J:rJ1 ~0r. YJ H8 1/-f' I=\ U'J ~J»J 111x-1· rJ 1 ~>1X.11n :oxZ I ~J, 7T H. 

mfflmttmJ£~mtt'.•ms"J~m~~*B:~m~H~rs#ffs"J~m~*:[)J& 
~~~~B.mJ£~~~~BA1f~~~mJ£~Z9J~#ff~ffl-~1¥Jm-~m. 
aro~oo~mJ£Wcf&~mJ£~~r:t!~~B"Jffi-~ms"J~&-$%~~ 0 

2. -tRffltX:tLl~>R 1 JifrJ£s"J rt1t'¥*:a, 
fir;'.~+ mi---:.+. s 1+ :m; s N ,'f.-i '* -"'U s 1+ :m; 
!71~-':Jl".0/JBS 1/f' I§ lE iAJle!.:'h.ss 1/f' I§ 0 

3. tR1iHX:tLl~* 113/f3£B"J Egft7*:a, 
MJ£~~EgWff~tt~MJ£~~~#ff1¥Jffi-~~MJ£~~~#ff1¥J$mz~o 
4. tR ffl fX:tLl ~ * 1 13/f 3£ BS ~ :Y6 +*:a, atJt.JHfil f!l ~ m 3£ Wc~lUEz &::a ft)3/r~ #IRi~ rs ft 

ttfrimJ£~ffl~zrs:1 a 

5. tRfflfX:tU:~* 1 Jifr3£s"Jr:t!Yt+*li, 
m~re~~mJ£~ffl~z~B"J~~~~m~re~~mJ£~~fs#ffz~B"J~~o 
6. tRfflfX;;tLl~* l 13/f3£1¥J ~76+*:a, if'E1tr1i:%-Eg~tttP:%= Eg~tt. 
mJ£tt1tx#~mJ£~Z9J~#ffamJ£ffi-Eg~tt'.~mJ£ffi=Eg~tt'.z~B"J~~~ 

ft J1t $1 l&c~ tt , [)J A 
m~Wctt'.~tt~MJ£ffi-Eg~tt'.~mJ£ffi=Eg~tt'.z-. 
7. tRfflfl:tLl'?J:* 6 Jifr3£B':J ~:Yt+l~it'. 
mJ£~tt'.Aif~mJ£ffi-r:t!~tt'.~mJ£ffi=r:t!~tt'.z-~tts"J$% 0 

s. -tlH$:tX:tLl~* 1 m~B"Jit1t'¥*:a, 
MJ£~ctt~ Jifr3£~ffl~ ~1-f o 

9. tRffl:tX:tLl~* 1 Pfr3£s"J Egft7*:a, ~'P1t5:!B-Wct~ [)JA '7Pfr3£~fflt~~4~s"J:!B­
~ffltt'., 

ft fJB fl f!l ~ , Jifr 3£ :!H -Wctt'. fffi'. W::a fr?fr 3£ #IR i~ rs 1* ff ;f P Jfr 3£ :!H - ~ ffl tt'. Z i's:! , Pfr 3£~ 
ffl~~mJ£~-~ffl~~~~~mJ£~Z9J~#ff~ffl&~~o 

10. mffltXtU~* 1 mj£s"J ~Jt+~lL 
aoo~oo~m~re~~mJ£~~fs#ffs{]ffi-~~~o 
11. tRffltX*'U:~* 1 J3/rj£A"J Egft+*lL 
Pffj£@2t~1'i'~ Hf~J}J~~o 

12. tRffltJOtlJ~* 1 M3£0"JEgft+*lL 
mj£~tt'.~&~%~M~~~Eg~ffs"Jffi-Eg~B"JEgms"J~~.mj£~%~~m~~ 

ffl ~ s"J ~ 1il 1& i)J ~ ¥~ s"J o 

13. t~fflt:£tu~* 1 mJ£E11 ~Jt+*li, ~'P1t5~ti~!JIRZ9JE~M*ffssm fl/M?fPl3/fJ£bt 
2 

Page 204 BOE v. Samsung IPR2025-01480 
Ex-1002



CN 102682697 A 

7t 5G 14 s"J "t' flt Et! i-Jiz , 
M5£@c~J!Afrr w, 
M5£"P~Et!i-Jiz~i9:~am~~~~rrn~"P. 
14. -;# ~7t"¥=*:a, T1t3 : 
1-=lffl~ ; 
~m~,m~~m~~m~B~~ffl~; 
me~, J5frJ£~·c~fN!JfiltJ□ ·rtL5E Et!1ir ; 
tt7tx14; 

2/2 v'.[ 

#l'<:iJJ rs 1* 'g, JiJrJ£#L'<:iJJ rs1*"gN:mLl1][:ct:JifiJ£1tJt5t1tt s"J Et!1][, JiJrJ£#l'<:z:JJ rs f*'g Jl1rffi 
-~~m=~,m~m-~~~~m~tt7t5G#; 

rr*~~ff,M5£rr*~~ff~~~MJ£~~~~ff~&i-Jiz~MJ£~ffi~Z~,#~ 
~fflW:ct:MJ£Btm~•m~Btui*~*~~M5£H*~~ff~~w~~;~& 

~OO~OO"t'M~~~~m~~~rs~ff~ffi-~~~-
15. -;f~ Et! Ti9: ~, 1'1tr'i~ffl:f\l)J;f~* l MJ£s"J Et!7t"¥=*1L 
16. - ,f~ Et! Tit,!:~, 111 t5~ ffi fx. tLl ~ * 14 J=iJr5£ s"J Et!7t "¥= *lL 

3 

Page 205 BOE v. Samsung IPR2025-01480 
Ex-1002



CN 102682697 A 

tt#~Jiii 
[0001 J *1lt: 11}]~ R ~7t"F=slt:a ~lk ~ ~1¾: ~ o 

;,lie..§!.+±--.,. 
~ ~1.X./1' 

1/15 }n 

[0002] ffi:4*, ttt±fJ ,;;frpffJ=lfJlft:fl1lt:Jt~~tiff (Organic Light Emitting Diode, ~ 

rf$7J "OLEO") ~ 1lt::3/t5G14s{] ffl76¥slt:a O frJ~:frp ffl76¥slt:a cp' -'=J-r3Wi~;fP~&J/ffi~ B15t 
Xffim@~1¾::a·~~~"~-~~~-~~~7b§*J-.J£1lt:7t~#.H*A¢ff~~~ 
Er□ f*ff ( ~Jffi~;,fiJJtmft 1) o J!H!., H*Er□ f*fftE~ffltj:¥P#IR~rr□ 1*ffs1ffiHJ£z.i'HJ, tEt3tiUj 
a~ ntti JJHsJ ~ w , rn llt . tr=.$ t& f;itli ri'D ~ ffl ~ 1~ ~ 01 ~ fv: 0 ITT] §~ , !JR z:JJ JM* 1'r ttJ p)G 7b , ft -'=J ~ 
$m~~~~~m@~~~~rl1lt:7t~#o 
[0003J -#~U:Scmft 1: B*t1H 200,-310311 %0:t~ 
[0004] ~ITT]' tE ~ *lrrL7J~ ,R. ~ B/,J lj\ ~ft. lu1 ~ B/,J ~ ijH'ffi ft s{] m ~ c=p' 11U~ ili 7 ~ r ib1 ~ 0 

~51:ffl~:fP#!Ri,/J fsf4ff ~§1i~ili:, fhit-l/l\~B1l'IU:i~ ~ o IElllt, 1J~ffl~HHf fh1il~i,/J, IJ!IJi~ 
~1iz:~~ft7b-frr PfJa~2.EE ~1-:.~~ri'D#IKiJJA 1:t~s1~t'm, t~!iJU ri'DtJJJJtLzft1ff, N1.m1fti~ffin 
tiEt~{lff Et! 1iz:~~ 0 IElllt, .::f fi~{! § ti ~1JiE1JiErl1z:7t5t14, mI 1tH~riQriEH~1t;C 

£~):l!AJ~ 
cooo5J *1lt: 11J1 ~~r J-.J£i*~ITTJ3'EP>G i'r'-J, Jt B l't'-Jz-tEr~hitH~PQPJW: IEl~IEI r~ffl~ 
B/,J rt!{iz:~i}J $/,JPfJDITTJ~~f[ 0 

[ooo6J 7b 7 ffl~1Rl-.J&i*~' 4:1lt: 11JJM~ 1k 61 fh7t'¥slt:a, JtttfiltEr, JllH§li5'tX61t3 
m~~a~ffl~:-'=JJ-.J£Dm~~J-.J£~ffl~~5'txm@~1¾::a~•~~~:m&~~. 
J-.J£~~~MA41z:7t5G#;M~rll-.J£1z:7t5t#~~~~fi~~~~~Er□ ¢ff;H*rr□ 

1* 1'r, x~tt r tJ£ !JRiJJ Eli 1* 1'r 01 $ tLz:f P tJ£~ffl ~z rsJ, t!R :im 1~ ~ ¥ tJ£:t3 m ~ 01 :t3 m 
{~%' ~tiJJt~JmAJt~, J-.J£M&Wc~fJfHJtfltl9:'i'. T _t)£~ffl~;fPJ-.J£#!Rz9JEfHtl'rzi'BJ 0 

[0001J t!Rffl * 1lt: ~fl, [)J ~ffl ~ ft 7J JX ~ Wi! 61 nj F tE iiJ ~ 11 ~ ~ftt 61#!Ri}J@ f*ff z ~uiim 
fW:lft:~ P,&Ljjz: o [E]Jl:~, #IR~ s11*ff .::f £ 5z:Pf JD~ B1~Pjtij, IElllt f1~$1W Jlllli. ~ riuriM 61 ~~1[ o 
[ooosJ tE4:1lt: 11}] cp, {;/tJZ1l-.J&!Jr &lYc~;fPJ-.J&~ffl~ 61fte ~ 1::1'.;J-.J&!Jr&lYc~;fPJ-.J&#!Ri,/J 
rs f*ff A1fte ~JRB17JA O t[H@i~7JA, ~~$£]□ Pr$±ilitrJJ~~~i F~ R~~p~ 0 

cooogJ tE:zls:bt~ "P, ep{!J-.:l£M&Wc~!z!:r* ~1I:1uJ$7J\. ~5!~01 r'§'J rnm c iH-'¥-) tr(~, 
iy,1-1--, .,. l=; rr;+ 1's1 l:: -~s ¢ t±t ·f1 fr0 '±f: t±t !,,-1': t±t '"" 1c; A, mrJ ch "'t.lav p11, L'kr P "1, ±·, 'B 1·-i;. ;/:I: l=; rr;+ 1's1 l:: -~s ¢ fr0 1 i~P~'---cJWJ ~J ... l,AC'i=. Lr.J'Jlh'i=.!'o:X.'i=.tt~1~1=1 W •~flt:,~:tx.LX..'-£J=' 1.Ju,1£1,.'---cJl-l'J ~J .. I.At:r.l'J 

~~~ffi~ffi~~~ 0 ft~#~~cp.*JbaJ-.J£~~~M"P,ft~~~~~~~~*~ 
oo~~~~z~~~~1-..1-.J£1lt:1t~#~J-.J£~~@¢ff~$~5!~,1-.J£m&~~¼ 
J-.J£ ~fiz:fW~ E11 ~i»t~QX~ J-.jifRfiz:fW~B/,J Eg~~ji:Jis11J:d'.:, !l!U-'=J Bf?:flftB/,J rt!~~ji:Jiep 
nJ 0 

[001 oJ ff JL ftJ!fr/11f .it 9, *7bft1-.J£1t~ ~gtcp, J-.J£M&l1'!c~Jllf ~ J-.J£i'a'i1iz:fYWA1 
~~~~~J-.:l£*~00~~~~5!~~$~~~~.~~$~~M&Wc~~*fflm~,IEI 

4 

Page 206 BOE v. Samsung IPR2025-01480 
Ex-1002



CN 102682697 A 2/15 }n 

Jlt §g 1i$ ~jJQ pJ $Ji!!. P,El t& Pi F 0 

coo1 n :'h !lr, 7:t*Jt ~ rr, 1ti!A~-~tITTJ~ J:5£#15{:qJ rs1t1r stir ti ~J&Ezl'E11JiU'# ~~s1 
~t10 ° tE1~~t104', =,g: J:j£M1/&~~tE1JlHJU1~~J:3£1~Hl~~' IJ!U~r{~Hl~~B1{~ff~ 
ffi ill §t{i$~g"Jt.fUntJ5i't''.J~U111J o 
coo12J :jj!lr, J:J£ § st:W:ctTJ£~t10 te. §~:izs:$;, ~P, Jl~t§--1i:s'tXsJ.Jt3m~ l2J_JH&ffi~ ; 
~J:~~~~~J:~~ffl~l'EJ:s'tX~@~i&:i=l'EJ•~rtM;M•~~,_t~-~~MA4 
Jt7t~#;M~MJ:J£Jt7t~#~~~*fi~~ITT~Z9Jrs~ff;**rs~ff,~tt~Z9Jrs 
1* 1'f sb It ti:fn J:J£~ffi~z i'AJ, t~ffi 1jtm'r ~ J:5£ t3 :Ji~ s1 t3:teH~ % , ~ *f.!t ~ ® :J)c~, J:5£ 
m•re~#~~~W:WrJ:J£~ffi~~J:J£~;q]rs~ffz~,M~~~J:J£~ffi~~~J: 
;)£ #JR iJJ rs 1t tr sJ.J ~& ~® ?J" :ffi:ifi: 0 

coo13J Jlt!lr, *1t RJ3 J5Jrw R st ~7t~i,1r1~ §t1'$if!ffl r 15-1~ s{1 ~ -=f-W: lk O ~~ i't''.l ~lfil.~t~ 
E, 1t1v rg fi9:4JLl*1'-A it~tfl,-¥tJlA¥ 0 i~½U~*$1Jbt~, ~P~tE)f~§~ft5HAJ1¥1~Hl 
~~~'*e~m~l'E1~%tE~~-~~Ml'EJ~~rs~ffz~ili~~M•~~~t&,~Jlt 
§~~ ~ ll:lfil. ~ ~ fl 61 pffif£, 11~ :tiri Jfl r1tt~Jdf .t: lfil. ~ ~ ffl , t:9JlHx'.. ~ t¥:, % J&fff'H\ l"fl 1161 lfil. ~ 
~~o~M,*1t~l'EJft!ft~~~l'EJffl~~~rlfil.~~~"m~,fil~1'$if!fflrfflr@M76 
~l'EJfflM~ffl-%$;r~ft~~l'EJOO••~l'E1~7t~WC*~~). 

~f1~t5tHJ:l 
[0014] 00 1 ~~~~ 1 ~~775:t?frW »:st Eg)\:i'f'.~HB1~t10stt!IOO 0 

[0015J 00 2 R=*~ f'flft''¥"~:i=s111~ ft1E!Etb~1fr ~IEisJ.J 00 ° 
coo16J ~ 3 JE~~ ft!ft~~:i= 01 i[Q.~i}J 1t ab~. 
coo 1 1J 00 4 J&*~ 11 * ft!ll'i s1 ~ t10 l'EJ 1Jl'HJE l3fl o 
[0018] lfil 5 J&*~l2J_OO 4 rrs1 E-e ~tJJHB1~t10B1fr-uifl3iflj{l,[00o 
coo19J rn 6 J&*~1t~ ft!IE-1t4' PLlt&* g ~ffi~ s1 uf F sJ.J rn 0 

[ 00 20] 00 7 ~* ~ 1i ~ ~ft-1t 4' i'r'.l ~ it~ * :'t 4:IJ6· B''l 00 0 

[0021] 00 s Jid~ 11 ~ 1cgfl!t 4' st 1'5-if~ * 1--: 1cg it,tl~ 1t s1 00 . 
[0022] 00 9 R=*~,$;J-}tsf.J~,t-fY~-=f-l'E100u 
[0023J ~ 10 :1E*#1B 2 ~JJTh:7Y.t:J5Jr$:& R61 ft!76~~:i=ITT1i~ ft!M-Mt{]~t10 611JlH~l"fl o 

[0024J 00 11 J&*~l2J_OO 10 4'B1 F-f ~tJJHB1~t10B1ftD®l"fLl1J\1.00o 
coo25J oo 12 J&*~~ 3 ~JJ'tri7YS:tJ3/r$zv &s1 ft!1t~~ics111~ ft!lr'ti'rt~t10 s11J{Hmoo. 
[0026] l3fl 13 J&*~l2J_l3fl 12 4'61 H-h ~tJ:13TB1~t10B1ftD®l"fLl~l3flo 
[0021J 00 14 J&*~~ 4 ~JJfilh:itJ5JrwRi'r'.]~1t~~:i=i'r''11i~~fl!-1t&''lt6t101'1''11illtmOOo 
coo28J l!tl 1s M:R~m s ~JJt1JS:tJ5Jri:& lisJ.J 1cgYt-+~HITT1t~ Jcgfl!tst~~ stwl'TIOO 0 

[0029J 00 16 R:::;tz~% 6 ~JJTh:7Y:i:tP!ri:& Rsf.J f'flft'~f~:i=!'EJfl~ rtfl!iEtb~t~ B11JlHJ\1.00" 
coo30J l"fl 17 JEzz~l2J_~ 16 4'01 J-j ~tJJHn1~t10t11ftDif!HfHJ\1.l"flo 
coo31] oo 1s J&*~% , ~JJm7Y:i:tMw lksJ.J ft!7t~~~s11tffi ft!fl!ts1~t10 s11RHJEOO 0 

coo32J oo 19 J&*~Jt:fmW~-=f-M~ JStsJ.J1t~ft!ft1ts1~11rft!lr'~s100 D 

coo33J rn 20 J&*~mffl T Et!ft "¥:*j[ sJ.J Et! -=f-W: ~ c Jt: o sJ.J rn 0 

[0034J 00 21 ~*~iflffl T ~ft~*:a&''l ~ -=f-i&lk C Jt: 2) B''l 00 o 

5 

Page 207 BOE v. Samsung IPR2025-01480 
Ex-1002



CN 102682697 A 3/15 }n 

~ f* ~ ~~ JJ :tt 
coo36J m 1 ~hmh.i:t 
c 0031J l!tl 1 M :«~*ht ~ 01 m 1 ~ nt 7'J .i:t JiJri& 1t 01 1cgYt '+*it 01 ~ t~ 01 m l!tl O !cg)l'.; '+ * 
:a 1 R::fiJJ:fH;,t1i~fflft* 110 *~~OOft0t*:ao 
[0038] -fzQi~i?tlJiJ-r;f,, Egft"F~:a 1 7'J"EL~jc1!:f:'l'ffl l00,1]:J:NittlJ!><:i)JE:gft4t 210 ~B:.~ffi~#I><: 
rJJ Egli!! 220 81t8fi½o 
[0039] JI; rf1, 7:'E5t11fm 100, ill lfil rfitf (X) 7J rtl rz:w 1f m 1T81t3titi 112, ill:YU (Y) 7J rt] J=L 

~1:cj-::&1-=rlitt'. 112 t-§--1i1!iH~Egfe~i¥J1J.r\'.:rz::aif n 37U81~ffi~ 1140 1t~Egfti 110 %11iJ1:cj 
m 1-r8~13:Wi~ 112 ;fri n 37UEr'-1:1.&ffi~ 114 l'(,r&3t:Xx1@:l:i~J-1p3JiJ o IE!Jlt, ttJls:~hfilhS:tifi, 1f~ 
rt!ft! 110 ~~Am 1-r x tin 37Ut:!F37Ufi½~ers-tpjjto Jl:"P, m, n rt)j;J § ~~o 

[0040J ffl ~t~ 116 '5J"-11iJ~ fnJJitttE :3-1i~ rt.ft! 110, friJ Jt1A~5t14 rt~ 01 rWi1fz:1~u i¥J rt 1fz: 
Ve I o Jltj[--, litE i?tl 1 "Pi'!'~, {Ei-fzrJFn~, tE~1tt~ EgfEi'er 11 O tz:ilif ~ffl Egti, )K{AM'5t{4 Eg 
~ i'ttf~ffz:{~U 81 Eg1fz: Veto i!JI:~ Eg{fz: VeL V ct EB i'!'~00~81 Eg~ Egjj!%1_.:$; o 
[0041 J ~1'r, :1/;J T flF: r IR?tt:Hi~ 112 ~J& 1i ~ Egfi'% 110 011-r, ?:'E lfil 1 rflif 111 JA-1®tij/lIDf 
1¥f~j;J l 11\ 2 1-r ,3 1-r, ... , Cm-1) 1-r, m 1-r o fRJff, :1/;J Ti! r!R?t~ffitt'. 114 ~R1t~ Egfti 
110 8~ 3Jlj, tE 00 1 LP 1f S,j)}.1r.,®W}IIDfff~,7'J 1 JU, 2 3Jlj, 3 3Jlj, ... , (n-1) 3Jlj, n 3Jlj a 
[0042J tE rt! Jt '+ * E 1 "P , tE ii~ rt!ft! 11 o ~ ~e: [t1pJftJ-1F 37U 81 fR ~ 81 Jrrl :ill WGE if 13 Wi ~ ¥13: 

~Jftft! 210 ~,B:.~fflti#IRi)Jffl~ 2200 t3tn'it~#IR~Jft1E! 210 ~B:.~fflti#IRZ9Jfflft* 220 81~J 
fFtNi"i'~ l?tl~ □tN~rJ~N~rJ O 3Hr, ;;_ t.~N~rJ~ rti~:Jmtl)JJRiJJ Egft* 220 1AM-11'?5;EtE~1t 
* Et!N! 110 @~~818(& C ~It) i¥J*li~ffi o 
[oo43J Bti~#Ri)J Egft!& 210 7:'E-:3-~drrfl {&)1c;izHtm 1 ~ m 1-r o fF :1/;J~,t{JU r, 1-=lii~#Rih 
Egft! 210 ;'1J~H3tiMt% Gwr(l) ,Gwr(2) ,Gwr(3) , ... ,Gwr(m-1) ,Gwr(m) %11IHA~~~ 1,2, 
3, ... , (m-1) ,m 1T Er'Jt3:Wi~ 112 i'r'l ~ft-15', tf1µfl!LP, ftr:8-13:Wi{t ~{t 1JCt-1HtPJfu1VG:1/;J H ~ -3f a Jlt 
j[--,tE:;$:iSl~"P,~flrMrnit 1,tiJtY~ ( illtioo) 81li81~{t_;fil~frlcg)l'.;'+*H 1 fflrffi811J3fs], 
~¥Ht3WitJn-$j;J 60Hz,!l!iJtl'i:lt 1,tfj'rj1A81~i¥J 16. 67 ~f!l:i'tt1Ai'8Jo 
c 0044 J ~ffi ~ #l><'. iJJ Eg ft4t 2 20 ~'ij'. !cj i~1t i't Egft* 110 i¥J *ffl'.~ m x1 @s1 Eg ffz: l'tt ~ffi 18° % , &-~ 
rn~ffi~ 114 {A~~1fz:r;iffijjj3tl~#IRZ91 EgJt!! 210 J21tf ili st1:f st1l* Egfi!! 1100 Yv1Jf!:~ 
m,~t-:5tt5rJ1A~¥:m L2,3, ... , (n-1), n :YUB1~ffi~ 114 B1~ffi{~f%ic7'J Vd(l), Vd(2), 
Vd(3), ... , Vd(n-1), Vd(n) a 

coo45J Hrr *· $Jm oo 2, x11i~ ~ft-15' 110 Et'-1~11\' ~ft'&m:friJl RJI a Jlt~r, oo 2 ~ ili !cjm i 1-r 
~1tt§x1i~~ i 1-rtET1~~t§4~01m Ci+O 1-r0113:Jm~ 112,;fri~ j 37Ll~1tt-§x1i~m j 37LltE1t1 
f~~t§4~stm (j+l) 37UB1~fflti 114 s{]JtJZ_M@st 2X2 ~it 4 ,t{t~i'tt~s"-11i~fflft* 110a 
Jlt:£l, L Ci+ l) :!£~f.JSz::&~1l~ Egft4t 110 f'l~§U BS1TB114%, j;J 1 ~_t m ~ T 81~~ o jAJff, 

j, (j+1) ~~~*~fi*Egffe! 110 t!~fustfustt-r%, J'1 1 ~_t n ~Tst:f&~o 
[0046] -fzQ lfil 2 }1)r~, -:3-{f ~ Egft!& 110 Jl1f N ;)g;ij[JX'} 61@ 1*~ 130,140, {;itrsf Eg'.# 135 fiJJZ 
ft5t14150o -:3-{l~~Jt!! 110 0t~t81&Jltt§fRJ, IE!Jlt~ffz:r~ i 1-r j 37U8t1l~Egft!j;J1~** 
1-rin~Jlo tt~ i 1-r j 37iJl'r''11t~~ft-1t 110 LP, ~f*f"f 130 fpj;J:rf*Efsi*f"fJZ1-ffpffl,Jt:ll-i9Hn 
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,121:cj% i 1fsf.J13Wi~ 112 Ji~, TTuJIJJr1HLzti1f,121:cj% j 3'iJBI.J~ffl~ 114 Ji~, J!Jltiti1f,12?t£U 
l:cj{liU# ~w 135 sf.J-ft!ITT;,fU Ef~d*1'f 140 B11ttLzti1f ,12:J4* 0 

[0047] {~ff~~ 135 B"Jjj-ftr/d:5t'jjljl:cjET~d*ff 140 s1~titi1f,12Lll>taft5G1tt 150 B1~AtLzJi 
ft:o jj-}iTii], EFB1*1'r 140 Er'.J~tLztn,8£j~¥Jl~ 116 JiH::o 
[oo48J A7Jff:jtQJJl,ft% i 1-r j Yus11t~rg1E! 110 "P,i'lfrs1*1'f 130 sf.JiJffii:JJ~,12iG1t::k~ 
61 D' i'lf ETM*l'f 140 B11ttiti1f B ( rs1*1'f 130 Bf.J~titi1f ,8 ~,R1iff rt~ 135 s1-ftm) ic.f'f:+ 
~61 go t~JJIHlJ'lf'.% i 1T j §iJAI.Js11*~ 140 Af.Jlttit~,8ic1.1t g(i' j) 0 

[0049J TTu1Li'lfEr□ 1*11140 Bf.JMtiti1f,12 ( ~~~ 116) ic.ff;J,Bsf.J d,i'lfrr□ 1*1i 140 sf.J~ti 
ti1f ,e ( aft5Gft 150 Bf.J~St&) ic.1t 1J\~B1 So 
[0050J itft5G1tt 150 sf.J~JHLzft~1i~~1E! 100 "Pl:cj~ffl ~i:Jiz 118 Jiflo ~~ffl ~ti 118 
tE~1j~~jj!% 110 i'r'lit-ft5G1tt 150 i:p±ffiffl O it1t5G1tt 150 ~tEtB1ixt:allJ~StLz;,fP~JH&z.i'sJ 
~1~ EB1HJL EL Mf-lfzgP>Zs11zYt~ Bf.J OLED, Ll!; Nd5~HlzrtJ l~tlii11[Z9JB1 Eglfitxt@B~7i':!:iti)L 
[0051] J1t37r,tEOO 2 "P,Gwr(i),Gwr(i+l) ?fJJiJ*~fnJ% L(i+l) 1TBI.J13:Mit~ 112{A~B1 
11:Wifl'f % 0 jj37r' Vd (j) 'Vd (j+ 1) ?fJJiJ:ZZ~ [P]~ j' (j+ 1) 5U Bf.J~ffl~ 114 fjt~sf.J~fflf8"% 0 

coo52J :!B 37r, ft*~ :Mr:iJ :ct "P, ft~ffi~ 114 B"1 !Yftm:t£.aff m ~lfc'.~, J8 oo i))(:rtm ~lfc'.t~ 
ss W ~ pg '.# o 

[0053] t::£rf*, ~!ffil!I 3 xt~ft~%ti: 1 Bf.J~;j\Z:}JftJlH-rfaJ1'!im8JL 00 3 ~~JJ\t3Wi18 
%Lll>t~ffl~%~~%~-~m~~l!lo 
[0054] 'ftPi~ OOJifr~, 13Wif8 'aj· Gwr (1) , Gwr (2) , Gwr (3) , ... , Gwr (m-1) , Gwr (m) :i!l:cH3Wf 
t~J3!Ri}J ftjj!i 210 tE :3-~rJJ"P EZ'fff~7j~ 5f t3Wf-!'tJHsJ (H) ff( 1.XtiHtkt-fuP>ZA H ft!. 5f 0 

[0055] Jl:t~, ~ i 1T □11JWi~ 112 f.&:nHfJ.)drrf1JWifs% Gwr (i) P>ZA H ~'f st, :i!lrl~ffl 
~JJIRZ9J Et!£! 220 ri'iJ% j 3'U B1~ffi~ 114 fjt~ l:cj% i :ff j fU s1ft~ Et!£% 110 BI.J8(1t~ffixt@ 
61 ~1v.B1~ffi1s% Vd (j) o 
[oo56J ft% i 1-r j 37UB11t~~N! 110 "P,i:ff3Wi18%Gwr(i) P>ZA H ~5f,IJWrs1*ff 130 ~ 
@, ~J1t, lttLztti ,12 g CL j) P>ZA lijJir; j 37U i'r'11&ffi~ 114 ~Ji:fti'r'li:ft~o ~J1t, lttitn ,12 g CL 
j) sf.J 1eg 1fr 'ftp I!! 3 "P BS rt] J: fir~ J3/r ~ , P>Z A~ $;H~:f 'aj v d (j) sf.J 1eg ff[ o J1t at , s11* 1'f 140 11 _t; tJJJJ 
t1zti1f,12 g(L j) s1rt1frx0@sJ.JfflifitiJittt2z:ft5c14 150,fiNffl~ 135 fiNJ1tsJs1rsf*l'f 140 
sf.JlttLz,~tLzi'ciJRf.J~EL ft!t i 1iAf.J1l:Wi~ 112 RS:i211'¥~W:rm11Wi1B"% Gwr(i) 3!f.A L ft!'f 
st, rr□ 1*1i 130 i½1L 
[0057] epilf:rs1*1'f 130 J.A~JfiltJJ1~Fti½Jt, tpjlfirlf;,U#~W 135 fif#:ogib:rsf*l'f 130 ~ 
®sts1,rsf*l'f 140 s11tt:iz,~tLzrB]s1ft!EL ~Jlt, ep~rs1*1'f 130 i½1L rs1*tr 140 filff!cj 
£rfiN ~4t-135 Er'lf*N ~llixt@i'r'.J ~ifitNi&titlJ5tft5G1tt 150, ]L~T1x1Jr; i fr8",rJ3Wit~ 
112 -141.Xf.&:½ttfo lt!J1t,% i 1-r j Yus1ft~1eg1E! 110 "FBStiYt5G1tt 150 Llxt@T:UttfWJir; i 
iTS1B1~ffi1~% Vd (j) Bf.J ft!.1frsf.J~J:i, ep, Llx1-@r% i 1T j :9U 618():t~ffi i'ts~J:i, ft{§ 3 
r l ~J1811Jli'tD:ti~iJ5tfto 
coo58J J1t37r, ft% i 1f "P, ePi!Yv% j 3'u Ll37r s1ft1{ ft!£! 110, 1ft Lll:cjfjt~ ~xt@sJ.J~ffi~ 
114 B1~ffif~f % 61 ~1:v.xt J.0ZB1~!:iJ5tft O jj >'r' J1t~' xt !cjJir; i 1T 611-:::Fli~ 112 xtJ.0ZBJ.J1t * 
ft!N! 110 m1T 7 i~sA, {QJ3Wi~ 112 Ll% L2,3, ... , (m-1), m 1-rs"J/if91/¥f.&:½Ursf.J~5'-!, ~ 
ft~ f{!Nt 110 :5tJJiJ Ll1ij8(JiJ&ffixt@B":1~Jl'J5tJ16 o i~iJJ1tEZ'Btl~Pr&1[it!:1-r a 
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[0059J :fj ?r, tE 00 3 q:i, l:cj 13 ti 1~ % B"J Et! 1iz: I::~ Wu (seal e) ;t§ I::~, Yv 1f ~~ Yt!.11'.~ ffi 1~ % 
vd U) j:JJJHJ~ ,8 g Ci, j) s<J Et!1tr. 1::~WLJJJJ(A D 

[0060] ~rm' ~ffi1~ % 7v !cj1iz:r ?Jr ~1f ili B"J1TB"J1t~B"J8(li~ffixt @s<J Et!{tr, IEID:t~ffi 
~ 114 t~ ffi H?F pq ~ a1 a1 tu tu it!:11° ~ 1iz: 1v~JJ o 1fiJ -tzu 1tJ ~ j fiJ 1'1''1 ~ffi ~ 114 1Jt~ oo 3 J=iJr?F 1'1''1 
~~1~~- Vd(j), IEID:ttE&'i'-JJ\-o/13:tUiJJHsJ (H) ill1TEH1iz:*Z9Jo 
coo61] ~~fflti 114 l=j1i~fflft* 110 s<J:£:tf1Ht:r~~'21,!l!iJ~1!iHi 114 s<J~1il*iJ1~~1i 
~ Et!Ji!!~r 11 o s<J~tf!rn,g Et!fiz:m:J])G ff! Tirf ~ n[rij O t~111J JE:t'E~ *Hlft.R. --t s,g 1JyJ1J1t:f PHlft s,g fB'J ff~ 
1tJbffl Ji q:i' 13'Ll ~p' tEH?F.R.--twxt~ -;;r-~ 1 *--t Jl}J_ff 1280X7201lffi: [J,_ts<J-5ltJt-$B/,Jv'IJl 
!=f n .EN.~ rh l=; m. +,f th 'l'> 135 i::v t.:l- />Z 1Lr7 rr,¢, tr' f-J-.. th '/':-: "1-§)(;+:,rrc;+ ".R1 .~ Jt ~ U'n' ,s ~f11 !=f fl1.1 o 11-t l~/J\·tn'r~ 'T', '--j l!Kl J 'i=, 'ti- Li{)(, tl J:lf.l IJ'.J l'U't 'i=,tt/J· '.J :XJ\., L"J JJ..L,,, ff,/ l"J ll:,s 'l!:. ll: :jfu iJ 

111J£, rs14'tf 140 s<Jltt:&~,8 g lJ,2SUJJHLl~,8 s s"JEt!1iz:xt1JiLctbtft5G1't 150 s"JEt!1JiL1!1J°;i;~ 
5E, IEID:t, i~$ * 1'1''1 ~ 1:tr*i)J '7 I ~H?FiL~-½;fP !§'3£1'1''1 $ ;j:}t~ I'('] r 1:, P½Jv 1:trH?F PQP MAlµj ~~ 
1 r£ s<J :1c: ~ 1E1 ~ 0 

[0062] IEID:t, fr;zls:~!Jfil:if A q:i' 1t1l~ ft!.ft* 110 [J, TJ£jj~:t'f:l:·t!rtzg)Jx;' rm~~)tiU~IEI T~ 
ffl ~ B"J Et! 1iz: 1t i)J A/,J nt % s/,J ~ U[rtl o 
[oo63J ~JffiOO 4 tJ,lzOO 5 xti~1l~Et!fi!! 110 l'tb~iJ;zgill1TiJl~JL 
coo64J ~ 4 £*?F:tE#.A,tJt11 rPJ1&vtt§1:~s,g 4 'i'-1t* Et!ft* 110 s,g~iJ;zgs,g1,Hmoo, oo 5 £~ 
00 4 q:i s,g E-e ~tJJJf B"Jfia'l'flHM1ffiOO 0 

[oo65J Dt?r, 00 4 H:*?FN,J~~1~HJfHW.Ji;f ti'flJRft s<J1t~ ~ft1& 110 a1i'l''1ifc'.~ttffZJ, 1!3.:1/v Too 
J'(l.1.t, i'i'~fr'.&Yt5G1't 1so s<J1t~1cgi:i:z C 131:Hft) tJ,J§'%nx;s"J£$i'1g14o frl!l 5 q:i, :«?FiE'.&Yt 
JG 14 150 s/,J 1i ~ ft!. i-1' %t ~ l;J, J§' 61 ~ ij;zg 14 0 jj ?r ' fr l;J, T :£ 00 q:i ' 7v T 11 ~ m A5· tf!H4' :£ lR 
:JE-.t ~ nx; 7'] e~ ~ i~ 111J a,g A 11 \ , 11 1::r w,1 .R. ~ IP] 0 

[oo66J ~Jt, ~P00 5 J=iJr?F, frff Yv~-titlls<J~t& 2 -1*1JUt£-'aff~~$tfli1i!Rl.%:tJtJl!!.OO~nx;% 
s"J-¥~1tm 130a, 140ao -¥~1tm 130a iJ;1gnx;rs14~ 130, -¥~1tm 140a iJ;1gnx;rs1t~ 1400 
Dt)l):, -+~1*m 130a tE1Jff~a1~n 00 4 J=iJr?F, mnx;7'J*:inttfil J§'oo%nx;s"Jt3:JJ!li~ 112 s"Jtl rPJ 
fil1$ 1'1''1~!1:% o jj~ J:foo,-¥ 8'1*IB 140a tt11tf t!a1%nx;:1/v*:in tEID J§' Tifi%nx; l'i''l~ffi~ 114 1'1''1 
~t rtJ M1$ s"J~e% o 
[oo67J YP 00 5 PJr?F, l:J,11:mr.-¥~1tm 130a, 140b s"JJLf~'i'-OOs<J:ifs:tt£:a~ltfJ.H'5~ijj 
lOo tElti'i~E~Rj 10 B"J*ffi1£Ji#Ltlf~lti'i~c~m, :ff Ji, imrl~~i~,ll;t&~·cttmillti~~ 
fix%, Tm*j]!Jt£-'afft3m~ 112 [J,lzltt&Et!i'Jm 21o 
[oo6sJ t:J:JJ!li~ 112 #00 4 rr~fJ rPJ fil1$, Jt J=I., #4ij:'i'-1l* ~ft* 110 -1Jl1Pl!J=l rPJT:if -5J\. ;Ji 

l'tbW*, it*xW*tt-+~1*m 130a s<Jq:i~W*:ffi:~o +~1tm 130a q:is<Jl:cj;j:3:JJ!li~ 112 
Er'l * 3t $ * 1i:-i: Er'.) lR :!;tiJl p)G 7'] }aj iii! lR tix 13 0 C ( $ Jffi 00 5) 0 Dt>7 r ' tE-¥ D' 14 g 13 0 a 4" ' tB xt yiJ 
mB::!Ej 130c tE~ 5 q:i1r_:jJrtJ7'JiffiffB::!E1130d,1J7JIPJ:1/v~.,~ij;)il2{:!Ej 130so 

c 006 g J jj ~ 1J 00 , It i-i ft!. i'Jm 21 tE 1JB 11 ~J :!m 00 4 PJr ?F , _¥_ fr [9 1tt ffi q:i ¥9: ~ 1i::iil il--1 :in , 1J 
:iJllJ,.&r:in7'J~fto<J%;jjto Jtq:i, r:infr-'¥-~ftm 140a o'bq=i~tf11-5J\.1f~o -¥~f4m 140a 
"Pi'tbl:cj,lliJ;JEt!t&m 21l'tbT:inlli:i:s'b1RJ:gltJvijgm!Rk1140c( ~,!fflOO 5) o -¥~14m 140a q:i, 
;t§ xt;11;Ji!'! 15<.:!Ei 140c IR:IE1# ~ 5 rp Ji=.:if rPJ :1/vnM&l><.:!E1 140s, 1J7J rPJ 1v~i'IIR :!E1 140d o 
coo10J tEOO 5 q:i, [J.5.:mr.13:JJ!li~ 112,1tt:iz~t:izm 21 !l.lt::jlrltf&te~ijj 10 sJ.J:ns:t%nx;~~ 
1 IBl'sJtfi~~ lL tt~ 1 HUsJffi~~ ll l'l''.J*OO%!JX~S'~'t'ti'l''1ifc'.~Jz,#il,imrl~ifc'.~ 
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m 6100~!&:Rffm '5)\.:£1j%f&ff 4'fll ~:ti 4L 42, 43' 440 
coo1n Jtrr, rrtit~:ti 41 ~?.EB%iuxtm 1 mrsJtfi~~ 11 ~&IJHitfi~flj 10 illtfHJL61 
ttfll!lrfL C .ilRfL) 31 ~IH:&!R:hi-;il 130d iitlo 
[0012] Jl:t>1r, tE 00 4 i:p, RT- Pl 1~~ i'(,Hfc'.~HH&:Jltl[~ i't'J $'5)\., :ff" □ ":tJFie, i:p tJF-ic', 1f" x " 

tJF-i2 61 ~~ 5} jJ tifll!lr fL o 

coo13J tEOO 5 4',4'trt~:tf42 61~fi1mg2.rn%1J!Jxtm 1 mrsJtfi~BJ 11 ~&,J,JJHitfi~BJ 10 
illh:ffJLR"Jtifll!l!JL 32 ~WHi!R~ 130s iiti, rm·"'Ptl't~:ti 42 st:'h~t1mt2.EBxt~ l mi'rJJtfi~ 
flj 11 illtfHJLB"J=iifil!l!JL 33 ~:tJJJH&~:tfm 21 ii=iio 
coo74J rrt*~W 43 ~?.EB%iuxtm 1 mrsJtfi~ni 11 ~:;,&fflt:titfi~flj 10 illtfHJL61-Mzfil£1! 
JL 3 4 ~ ~ t:& lR :hit 140 s ii t! o Jl:t!l!::, 4' ti! ~ t:& 4 3 B"J fJTH~ Bt 01 Jf; :Jftjzn 00 4 Mr~ , jJ 11 :ffiE It t:& 
~ :ti JR 21 El\/ _t :in;Jj~ ff B'J tf: h % o IEI Jlt, 1:Kl~ ~ ~ 13 s -tm 00 5 Mr 1D , fflG :1/v ~ It :ti ~ :ti JR 21 ;f P 
rptrt~:tJ 43 ~ffm 1 !.tii'sJg{g~Jj 11 01~!&0 
[0075] 4'tl't~:ti 44 tiffi'.n'JJ!JxJm 1 mrsJtfi~Bl 11 ~RIH&tfi~Bl 10 ill1fHJL6"J=iifil!l! 
JL 35 ~m\Hi!R:IE1140d ii=ii □ 

[0076] ~11~4'fl't~t:& 4L42A3A4 ~~% 1 m1Wltfi~Bj 11 6"J:ifs:t%!&ff% 2 m1Wltfi 
~flj 120 trm 2 mrsJgfg~ni 12 6"J*ffi%fflG1f ~ f:§.'fi6s@cJtm, Jt §_, jJltctib:re~m6100~ 
!& % rm% :§!J % t& 1f 4' ti! f:§. t:& 6 L 6 2 ~ ,& f:§. ~ ~ 116 o 

[0077] 1t 41, 41 tl't ~:ti 61 t2 ITI xtm 2 JR i'§Jf{g~flj 12 ill1f HfLB\l~fil:HL 51 --½ 41 tl'£ ~:ti 41 
ii=ii O 4' tl't ~:tJ 62 tgg}_ EBxtm 2 !.ti i'§Jt{g~ijj 12 illif Jf-fL6"Jtifil!l!fL 52 _t; 4' tl't ~:tJ 43 :l±=ii 0 
[0018J ~~ti 116 ~rnMm 2 mrsJtfi~Bl 12 ill1fHJL6"J=iifH!l!JL 53 '=54'tl'tit:t1£ 44 ii=iio 
[Al Jlt , f:§. ~ tt 116 t2 rn 4' ti! f:§. :tR 44 ~ iHR IR :IE11 40 d ii =ii o f:§. ~ tt 116 ft 1JTH1 Bt-ftP ~ 4 .&r 
~illf!'t3Wi~ 112 fil1$ 6"1:tl fPJ %fflG o 
[0079] Jlt>1r, ill PT~:;_ Jffl.rl#Hcfoi JL 5 L 52, 53 rp :1:Jt ft EB~~ !§J 116 ,12: 1it ~ :ttJ fflG B"J ti: :\jt s"1 ii 
ti£*% :§lj at! 4' tl'£ f:§.T:f 41 ;f P 61 1&:Jlt, 4' tl'£ f:§.tLz 43 ;f P 62 1&:Jlt, ~,& 4' ~)'£ f:§.:tLz 44 ;f Pf:§.~ 
~ 116 1JzJlto 
coo8oJ ~N:ffiE"'Ptlli~:tft 61,62 ~~m 2 MrsJt,fg~ijj 12 B"177s:t%t&1fm 3 MrsJtfi~Mj 130 
ttm 3 mriDt~~Bj 13 6"1*ffif*t&1f ~ rt'1i6"11Nctim, * JL J]lrli~1Nctim6"JOO~t&%rm * 
:§iJ%JJX1f~ffl~ 114, mW&r-'ic~ 81 a,81 b ( ft~ 5 rp~-~) ~,& rpt)! f:§.T:1£ 820 
[0081] :!t4', ~ffl~ 114 t2.EBXt% 3 mrfiJt{g~J& 13 illtfHJL6"J=iifo:HL 71 ~4'fl'£~:ti 61 
ii He o iEI Jlt , ~ ffl ~ 11 4 t~ JfR rp ti'¥. f:§. :t1£ 6 L rp tit f:§. :t1£ 41 JS: ff 61 li'4H_2 ~ iil t:& Ix.~ 13 o d ii He o 

Jlt !l!:: ' ~ffl ~ 114 tE fJTHi Bt-ftn 00 4 Mr~ ' ill~ t3 m ~ 112 61 M 1 $ 1f [PJ iE ~ 61 #A [PJ Jf; M 0 
[0082] 4'tl'£ ~t:& 82 tirnxtm 3 g i'§Jt'I'.l~flj 13 HHfHJLi't'J-wffl:hJL 72 ~4'tl't ~fi 62 ii-w 0 
[oo83J Jlt>1r, :kf PT ~.i!trltEtifo:l!fL 71, 72 rp:!:JJE EB !§JJ1& ,8~~:t~t&6"1tt:l7t6"Jiiti£*j} 
JJ!Jii=ii4'tl'£ft:tf 61 ;fP~ffit~ 1141~Jlt, ~,&4'tl'tft*j 62,821&:Jlto 
[0084] *m~JJIBtt 8la,8lb ftfJTHiBt-ftrI~ 4 ffl7D, )J\.1Jlj~~1Llxt@:l:-fu%!& □ 

[0035J ,.J-t:t-m-m, ~3'U6"JM~ifc'.t~ 81a ~1fz:ri~3'U6"J~ffl~ 114 ,,fni~fU6"Jfl*~fl!i 110 
rr i'fjrs1;-tig 140 Zi'sJ611fs:t#~ffl~ 114 61ki"f~1JmtfAfPJ%t&a Jlt~, #1:t~~ffl~ 114 ;¥11 

rs1:ttf 140 A1, MW&ffi:;~ 81a ~:i:ft.9!3ili:~ffl~ 114 i~~ o ~p, M~lNc.~ 81a ;frI~ffl~ 114 
z.i'§Ji't'Jli!e1'Z\ l:UJ~Jlfc'.~ 81a lPs11;-t~ 140 z.i'§JB'Jli!e,~~lio IEIJlt, --½aMt~ 140 ;t§ttm~re 
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~ 81a £~~1:cj~ffi~ 114 Et!~l~~o 
[0086] :jj~7Joo' ~JU 61M fire~ 81b ~j{v.rt§X1i~JUtEki1m1Jt§1~61~ffi~ 114 ;,fl1i~JU 
i't~ft* Et!Ji!! 110 "t161 ra1*fr 140 z !'BJ B17J~' tE~ffl~ 114 B'\J1i:1mufilt)A [PJ JfjM O Dtff-t' tE lt 
ti~m ii 114 ,e- EPs 1i ~ 140 ff1, M fire~ 81 b W::a ttl!-'WJrr~ffl ii 114 1mu o ep, m Pi re~ 
81b JfP~tJiil~ 114 Zi'BJ 6'\Jfi!e~ btMPire~ 81b JfP s11*ff 140 Zi'BJ B1Ji!e ~~lL !EIDt, EJ s11*ff 
140 t§ bt, !trfirfc'Jt 81b £Zr-~ 1=:j~11iH~ 114 ~it-*~~ o 
[oo87J 1JB:t~ff1* tAITTI 1*~ 140 xJM~, ,IJ!UJtJBZ1i:1»lU s1~ffiM 114 :tP~iY!U !'l{]~ffiM 114 ~ti 
:!:i!!. re W: , 11:3. tE 1i: fmu 61 ~ ffi ~ 114 6'\J li!ltAtr re W: ff M Pi re t~ 81 a, tE ki fmu 6'\J ~ ffi ~ 114 6'\J if~ 1m re 
rz:ifmfire~ 8lbo 
[0088] Dt3'r, MfiWc~ 8la,8lb tEl!I 4 "PWM~#JfPJ, :3f H, fil1$~ff*Et!Ji!! 110 flp3'U61 
iz: J!ix 1'1'0 37 Hmu , 1i!l JJfil uu ff1 r'BJ J: ·@: ;E 1'1'0 ~ 1fz: , 1Ytl 1z11 ~ 1fl. v c 1 0 

[0089] :1j3'r, m+~re~ 8la,8lb te.PT l2Hlti5!-fi 1 iT~~ JLiTtE1JfHJ\1.B1 _t; Et!,if,~~ 116 :itX61 
$?t~ EE ttfu:l(fLJ!tt o 

[0090J l2Ul:mt~ffi~ 114,Mr/&~fc'Jt 81a,8lb, "P~l! Et!ti 82 ~~1B 3 FzHB]g{gmz~j 13 A17J 
~%Mffi4m~ffimt~l4otEffi4m~ffimtffil4~~00%MA~~Et!tt~R&Mtt~re 
~m, TT§_, j]bj:i¾re~m611!l~mUf5rm%m1:zft5G{t 150 61P~H&o i¾rSt&~tii&,t-ft*Et! 
li't 1101J11is11t* Et!tf, t_£ rnx1ffi 4 mrsJ&-ig~i~jt 14 JiHT:fffL~ttMJL 92 1:cj"P~l ~ti 82 ~ 
~o IE!DtrStl ( 1it~~t&) tt:Jffii:f:ifl!~tl 82,i:f:i~l!~tl 62, ~R~1t15itl~~~ 135 i'l'J:jj~ 
,t- r:t!tlis1 "P~~ Et!.tf 43 i3:t+ s1li'!1-:f:_t;l~tf lR~ 140s :i!Ji o 
[ 0091] Dt3'r, ill PJTJ, tE tt fu!l! :PL 9 2 "t1 :l;i1lJE EE r'§'J 1$ ,12 ~ ~ tzg nx; 61 ti tit 61 Ji tt ¥, *5! :fl "t1 ~!! 
Et!tffi 82 ~Edt*~tifEz'.Dto 
coo92J oo~~--1B1rr 1tYv Et!ft-'¥:*-'a 1 61 ~JB 61ri1fiq, 1E!tErStJJ:tt:&,t-1t* Et!mt 110 m 
i': EB 1rtll EL Ml4f1gm611:zftm' rm J=L, #~1t * ~Jj'4t 110 *H~ffl 6'\J~~ Et!t&1t~-,Wtft pJH& 
B1j¾ffl ~t:K 118 rmW::iL rnDt, ,ezft5G1tfc 150 M~tEt§--1ix1:i=B1PFlt:KlP~t:KzrsJ~:f~,ezft 
IB i'l'J 0LED, ~-½ /),JS tJfrlifl [J:ij pJH&1litz:}J i'l'J ~½Tt:x1 @B½ ~ntJRft, 1&'.tA -½£:t& 2 tB&Jfl!:inJM~ 
C Jfff Mit)t~tzg ) o l~Dt ~3'r, ixlcffl T lk:k~ 151% ~ bt)'tl.ti B'\J'fil1t~~~, 11:3. i'!'~iJ?. fjJj o 
[0093] :jj3Jr,tEl!l 4 "P,~--~T1t~1¾:ft5G14150 ~PStis11t~~tis11!1~, IE!Dtttfu:HL 
92 J:Rt#i1*~1fl.:i= !'11 " □" :tiic. o 

[0094J ttr *'~~I!! 6 x1£r mfire~ 81a, 81b 61 M p/&r}Jf3kitH]itl BJ1 o I!! 6 J&i~ I!! 4 
M~s11t* Et!ll'1r 110 B'\J~oori1ftzgW~m Et!N%*~B1 ~ 0 

[0095] iznJ:WrJ&, ~JU s{]~ffi~ 114 ;liHT ~{fl.~i)J, IE] Dtlm IE] r Jt ~,ffl.~z:)J B1QiJ5" 1{sl 
~1t~~fl!% 110 i'l'J&'tf!L 
[oo96J tEffi 1 ~~7Y~"P, JAffi j 3'UB1~ffl~ 114 xJil~, M~re~ 81a {fl. T_t;ffi i iT j fU 
s1rs1iff 140 !'1{],Mfrtfri1f,12 gjJ~tiri1r.e st§bt~RtH1J1muo IE!Dt,tA* j JUB'\J~i'!ffit~ 114t"'"t 
81 Wi F 1Bl M Pl&~ tt 81 a :f P ~ j JU 01 ~ ffi ~ 114 Z l'sJ 01 f~ if Et! W Ca Wg i& o 

[0091J :1h3'r, Mffi (j+l) fUB'\J~ffi~ 114 x%~,mfire~ 81b fil,ffl.-=fl:cjm i if j fUB1Er□ 1* 
~ 140 s11ttiri1f Ai: g,0JHiri1f .e st§ bt~RlH1J1m1J o IE!Dt, J-k~ U+ 1) JU !'l{]~ffi~ 114 f-'4.!'11 
QjJ5"1Bzm~Wc~ 81b ;,fPi~ffi (j+l) :YU~~ffi~ 114 Zi'BJB{]f~~~'.$ Cb W,&l&o 
[0098] IE!Dt, :t~ffii~~ft-'¥:lt:a 1, Efs,f;t~ 140 B'01ttltti,8 g,1~titn,8 s ::f£':JtfLl~IE!r 
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~ m ~ 114 s{] Et! nz: * Z9J s{] oi,,. s{] ~ o[r!J , ~.tit, §~ ~i ~% 5E s{] ~ ~ 0 

[0099] :!h3'r, fl:~ 1 ~l1t!i7J:ctrp, mM&ftl.~ 81a,81b £X1 ~~ffl~ 114, rp~])¥.Et!tf 82 ;t§[A] 
~~~~~fi00~M%rm%M,IEIJlt~~tE~~I~q:i~~I~o 
[0100J 00, ~ttr·1l~~fl't 110 i'r:1~1f\'~fl't--½;£ttiHt':1~1:~4:;:,~,@*~l'r:100o 
[0101] tEi~l3flq=i, Cog 1<~tEs11*tF 130 s{]iJffitft~,8 D ( ~ili1i~ 114) tors{*i'f 140 s{]WH& 
~,8 g zi'8.Jf'1:s{]iEtit~,CDs ~~tEs11*"r 130 ~VrsiHJl~,8 D tora1*"r 140 s{]~i:&~,8 
s z. f 13J f' :'t s"J ~ :'t Et! 4:;:, o 
[0102] CHOLD *~1iff Et!~ 135 s{] Et!Wo 
co103J cgd *~#:ra1*11'f 140 s{];tBJttJ£~,8 g t111)r,ffitJ£~,8 ctc Et!i~~ 116) zrs:1!"1ts{]~1t 
Et!~, eds *~ttra1*ff 140 s{])mHi~,8 cl :;fO~t:&~,8 s zrsJ?':'ts{]*:'tEt!~, COLED 'tz~'jfz 

ft 5G 1 tt: 15 o B'J ~ 4:;:, AA 11'- o 

[0104] tEx1 @B"Jt3tUi~1v~~:i1ttfJJHsJ 01' 1f~ Et!.fl't 110 B"J rs1*1'f 130 1vlltll:1ft~ 0 rm JL 
~~t~ 116 l2f,&~ffl~ti 118 s{]it1fz:ULka 
[0105J IE]Jlt, ~rm;i'fi,tJlfBJ s{]1t~ Et!fl'i l 10 §~{iQ;fiiHt1v ~ 8 Jifr~s{]ti1'L Jlt3'r, tE ~ q:i, Vamp 

Y-11rm;1f 1E i's] s{]~ffl~ 114 s{] Et! 1fz:iz~ll'i 0 

[0106] i~,m3%')rp,{\iHt~W 135 i'[j{,qtj'qfgfu Vgs mtr't!i:iJOB{]*i)JS I'::, Vgs Ef~tiJ$-ftD00 8 ~A 
Cl) J3ri tt'tz JJ\ 0 @-=t ~~,:rt o> rps{] ]U& Kl -ft□ :rt c2> 131ltt'tzllZ, rm¥~ K2 -ft□ :rt (3) :!3ri tt 
*~o 
[0101] tt*~JJTh7J:ctq:i, EB T~lf Mm5:ftl.~ 81a,8lb, [t]Jltl-gy_9:lf Mm5:ftl.~ 81a,8lb B1t~ 
Mf§ 1::1'.:' ~± it~ c[lg' CDs 71:§lj*;J\ u 

[0108] '7_gJlt, l±ITA (2) q:i (a) Jffe □"JM7t1t:;c, 7t&nx;5t~1*1tA, '7_gJlt, *~Kl 1t1J\o :]j 

~jyffi, EBr:rt (3) q:i (b) JffeB{]M7t*:;c, 7t&M7t~1**:;c, []Jlt, ¥~ K2 fil* 1J\o 

[0109] IEIJlt, tl:*~irili1J:ct rp, t§X1 Et!{vJJiz~ri Vamp s{]*i)J S. t::, V gs ~Y)t:1'f * M&ftl.~ 8 la, 

81b 61ftgMt§ ~t*1J\' l!IJJL fg~~~1TT-~'JtiU~ffl~ 114 i'[{j fg{fz:*i)J:;fOOiJ5~~0rt}6{],f.%7E 

[011 oJ J!lIL -~JltJl~ ,8 g,if,~i:&~ ,8 s 61 Et!.ffz:1:t]rEQIE] T~iJili~ 114 6{] Et!.1tr*iJJ610fJ1frm* 
Z9JS1, Ji_{*rm a, ~rJ£s{]$;j'}tj!ff~%A~~{t, 1t~~riiJJJ~HfC 
[0111] ~ 9 J2::rbitET-Alf *~:bt1J.rt'.:J!tt s{]mM&~-c~ 81 a, 81 b s{] Et!:Yt"¥~:'oc q:i 'ift:.:'ts"J 
* 1Jt s{] ~,t1Yu-=f s{] oo 0 

[0112] J!'-.miJls{] $1Jt£18i'P□ 00 9 (A) ?fr~' Wu-ft□ #~#}f<.13{1: 7]~~15<.:l;r,j,{f ~B~~§Jf;; 
JR:i;r,100' n lfil~S1, ~~j_tpn 00 9 (B) ?fr~, t§x1r ~ 56"1 !Rhr1 (b2) , _t f~~ 61 JR:i;r,j, (a2) ~,& r 
f~~i'rJIR:iEx (c2) ~1=51t{th,3{5i't':11R:1Ex (al, a3, bL b3, cl, c3) T-fBJi'r-Jtx:Bii'r'ltRNR~i't'JfWi 
~D 

co113J m-=r,-m~, tE oo 9 q:i, ~iH~s{]w N*~JR±.glts{]~sL :!h3'r, i~ $1JttE1tiR±i Cb2) 

1v D'Bai"fil?":'to T-'l'r~~~frp, EB r ~T-fAl s"JtR!i'.~~(1{] IR~:l:)J ilifltEJR:i;r,1 (62) n"J_t r7Y 
fPJ' ~Jltt~jJljfja,ffilf~{i#A/tlf}to 
[0114 J PT~ i,)\_71 ib:tJA $ 1ft£ EB r r ;)£@: iE1 I" 4. s{] o ep , #:~,t$flPi1 , fl'% 15<. :i;r,1, (a 1, b 1, cl) 

i'fj ~ ffl ~ 114 tE fA~ 1 1-r ~ :IJ~ ~ m 1-r i'fj m; ti q:i MHi 1=5 tR 5 61 tRBt ~ ffl x1@ ~ ~ 1fz: o iE1 
.tit ' ~ T JR :!;ri.Q ( a Lb 1 ' C l) i'r'.I 11 ~ ~ fl't 110 1:,\. §iJ{i ff Jffi ct-½ § ~ x1 m i'r:J t3 :tiMi ~ B'J ;izg 1¥ rm .fr It 
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tLz ~ ,12 g 1:9U~ Bf.J Et! 1fz: , Tm~ x * gH& ffl ~iJf.J Oi F Bf.J ~ o(uj o ~ lR b.ij ( a3 , b 3 , c 3) Bf.J ~ ffl ~ 114 

~&}j-=fi¾l5Z:!E1 (a3, b3, c3) Bf.Jfi*Et!fi!% 110 illt§ [nJ o IE]J]t, }j-=f [5Z:!Ej (aL a3, bL b3, cl, 

c3) i't~ 1f * Et!fi!! 110 ?t glj tE ;t§ a r 1 ~flr sf.J JJHB] sf.J ~~ ffi ~ , ~ lcj ffiHLz ~ ,12 g sf.J {liU~ Et! 1fz:xt@ 
l'('] ~Jt 1t 1ta 
[0115J __t;1!:U§xt,~IR:!Eit (a2, b2, c2) sf.J~ffl~ 114 tEIR:IE1 (a2) sf.J:i&tl4'M:1/v__tgtl(5Bf.J 
tl(J3t~ffix1@Bf.J rt1fz:, tE[~}!j(t (b2) Bf.JJ211f4'T~~ .'7 ~E~tklt~ffix~·@l't~ rt1fz:, tE!R±!j(t 
(c2) Af.JJ211f 4'ftlJCJVG:1/v 1:cjtl(5A{}tl(J:l~fflx1@Af.J Et!1fz:o 
[0116] ~Jlt, tE~ r!R1-i1 (a2) sf.J1i* Et!N! 110 4', ep1J:illrl!cj §L~ xt@sq;j:3:J:i~ Bf.JJ211f, 
lttffi.~ 12 g 1JiU'#!cjJkf:.t§ :=1§ ~ ~1tr, fil~IEl@IEI rJ211f f5Z:IE1 (b2) A1 s"J~ffl~ 114 s"J Et!1tr.~ 
Z9J l't~ oi J5rm~1--L 
[0111] Jlt5'r, JZ11f lR:12ix (c2) B-H&ffl~ 114 ft<JCJ!z.@J ~-½ ,ij{'E1,;tB :=1§ l't';; ~1fz:, iE!Jlt, J!lrli~J!z. 
~.~~~Bg~m~~~1v~~~__t;tl(5ffl:=1§~~m 
[011 sJ ~ mL ep fie: It t&~ ,12 g ·l:tk~:1/v '7 2k 5;f§ :=1§ sf.J rt 1fz:, Jm r !Rti (a2) sq fl~ Ffifi!* 11 o 

7J'JJiJtE~ AFn, tEtl'l :=1§ r 1 ~fif sJ.JiJHBJ 4', ~d>tEJZ11f lR~ (62) a1, ~x1@r f,A!cjtl('E,;tl# :=1§ Af.J 
Et! 1fz: ~~ 1~ sf.J Et! 1fz: sf.J ~It 1t7t o 
[011 gJ R::!Eit Cc2) te.t§ !Alo ep, #:}j-=f l5Z~ Cc2) s"J1l * Et!li'4t 11 o rr, ep 1lfJ[[ffl !cj §I~ x1 !.l'Z 
6113 ti~ 61 J21 j"f, It t:JH~ ,8 g 1~H~ lcj 2k E ;tg a 61 ~ 1fz:, ill tET ~ ~in 4' , frJ21 * lR i:P1 (b 2) A15t 
flj~ffl~ 114 l'[''] ~i}L~i)JmJ~ito 
[0120J ltJJJt, ~;t§:=1§T 1 ~flrs1:t:tJHB]s1-o/:l:>1ffi:*3g,~TfR:IE1 (a2,c2) l't{J1l*~fi!! 110 s14ij: 
~~'7Jm-=fJ:t1mBf.J!Rr!j(t (al,a3,bl,b3,cLc3) Bf.Jfj~ftfi!! 110 sf.J4ij:~~~[n],x~~llittBi 
~2k&om~~:1/v~:1/v~$tt?~~mwo 
[0121] t[[ffl% 1 ~)Jfil::,ry·;ct, YvlttLz~,12 g ~lziMLz~,12 s s"J4ij:~~~M~lfc'.~ 8la,82, ~ 

~xiLl~IEI r~ffl~ 114 61 Et!1:V:~i)J B"J0fft,'s"J~O[PJB1~f/4)' IE]Jlt, 8~~t;J'ijJfMJS:ttB1~A $;J'}t, 
'+f-/.~~ D ~Fl~ 
Jft' 1T /g/J 1=m ; 11! ~ ~ a 

[0122] Jlt5'r, -ti:% 1 ~JJ~hs:t 4', 1t:Hf ~We~ 81a, 81 b :>b-½ ~IM~ 116 tB !Al l't';; ~ 1fz: Vcl, {§. 

m ~ 11,; 1;\iU~ Jt1m sJ.J ~ 1fz:, 13U 1zQ Et! 1:v: v c ta 

[0123J % 2 ~Ml::if s:t 
co124J tE~ 1 ~Ml1f.rt4',x11:cj~ffl~ 114tt'l!Als1mcttm:i!1i~~m%mf%$;M~mctt 
8la,81b, 11:3. ill PT~ EB-g~ffl~ 114 ~!Al B1Wc~m%Mo ~Jlt, ~T*, 1t Yv% 2 ~Ml::if 5:t, 
~ ES-g l:t~ffl~ ll4 $T mf~~B1rt'~* Et!tffi. 6L62 ~.:-t&Et!IM~ 116 t§IAJB1Wc~m%MM~lfc'. 
~ 81a,8lb B1'tlim:1/v13iJ31HriRSJJ o 
[0125J 1!110 ~*~% 2 ~JJ'filh:itl'r'l~.ft"¥=~:al'r'11it~~Ni 110 6'-Jtnt/4Jl't''11JB:t!Til!lo 1!111 

M ~ ~ 10 4' 61 F-f ~tJJJf B~fiu J'\'~ttUll,[~ o 

[0126] tE I±! '7 "Pti ffli'Lz 61, 62 ~lz it.iMt~ 116 ;f§ fnJ s"Ji£t~mm M!Jr ~i£t~ 8 la, 8 lb s"Jtl 
mT, w~:iM!fc.Mrl&lfc'.tt 81a ;fQrp~l'fft!t-& 61 of.J.=t-1Jt C ft!ttfll:R) o Jl:1*rm ~, 'rffi~~'ij'.~fll:R:fL 
51 W:.atE11frtJ,l1Jt-t -g M ~We~ s 1a t§ l::t$>7H9!Ll C tE 00 1 o, 00 11 "P J-J 1r: f~n o 

[0127] IEIJ!t, tl:% 2 ~Ml::if s:t cp, !IQ 00 10 M~, {f!tfM!:fL 51, 71 We~ 1v, 1HtWJ!1# !Al ~tfu 
,12 :m: 11: , * 114' tl'f ft! ti 41 M 1 $ ~ ~~ t-m ,12 0 a~ , 13U 1zQ ill PT ~ ~~ 4' ~* ft! ti 61 M 1$ ~:a~,; f m 
tih ,8 ~ , 1t =rt: fM! :f L 51 , 71 We :a AA tt 11B tl B1 7b ::f !Al tih ,8 ( ~, Ill~ I!! ~ ) o 
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[0128J epifft% 2 ~nfil1Js:t rp, J,\m j 3'U s"J~ffi~ 114 xl~, ft1JfHJ\1J!1 M mlz:JNc~ 8 la ili1fz: 

T% i tf j JU Bf.J ra1*1'r 140 Bf.J1He h: Bf.J1ilH1J, IE]JltJAffi j JU Bf.J~ffi~ 114 /"4:Bf.JPiftff&:M 
~]N2~ 81a lOffi j JUBI.J~ffi~ 114 zi'B]B"J'f~~ rt!~P,&Ll5z:o 
[0129] :'fj5[>, fA% (j+l) JUB10g&ffi~ 114 X9t\~,1!Btmatmmlz:re~ 81b fil1fz:rffi i 1T j JUB1'.I 
s11*ff 140 Bf.JiS-~ ,8 Bf.JJE~ ~lj, IE]JltJA% (j+ 1) JU ITT~ffl~ 114 r:'ts"JPiF1fffi'.H-tfilNc~ 81b 
toi~ffi (j+ 1) JU Bf.J~ffit~ 114 Zi'B] ITTm~ fh~P,&i& 0 

co130J IEIJJt, erHf:ftJB 2 ~JJfil1Jrt:rp, rn--f::f~~iuwt%~~PiriJ, IEIJJt, j'jt~~5iti:!tiiHr 

[0131] :'fj >'r, 1:Effi 2 ~nlli7J s:t rp, M mlz:JNc~ 81a,81 b ~Xt ~ rp tit rt!i9i 61, 62 rJJ>Z rt! ~tt 
116 t§ IP] ITT We~~ ill 1-r I!!~ nx; m rm m )Jx; s"J , IEI JJ:t, ~ % 1 ~ JJfil 1r :rt t§ IP] , x rm ft mu JJE: I J¥ "F 
:UltmI!¥o 
[0132J :1j5r, fr% 2 ~JJfil7Y:d'.:"P, 1tffl ~~~~ 114 +rtJ B11Nc~M%mMmlz:1Nc~ 81a,8lb o 
M ~, j'jt~JJl!'.%JJr mlz:tfc'J~ 81a,81 b to~ffir~ 114 Bf.J~fll!I!, iEI Jlt, 1i~ fhftis"J~ i'8JNe1t~f~~ 
~o ep,ftJB l ~l1lli7JA:"P, EB~~ffitt 114 tl'l[P]Af.Jl'IBM~%JJ)GJJHiil'IBM 81a,8lb, IEIJ1t1v 
T11J§1lMm§:J'b§~, rm~1!Mmlz:1Nc~ 8la,81b ~~ffi~ 114 it~ o ~ Jltt§X1, ft% 2 ~nfil7JA 
rp, ¥9:ifi!f¥:ITT£,~. ep~1J{ftl,\1Jl1Mmlz:1Nc~ 81a,81b ~~ffi~ 114 :i,:,@,, ft~#:rrtltrt!ti 61 
s"J $ it it ~ , ff;lt j'jt {JJ$ Wfl 1l rt! tij~ , iEI Jlt, ~ i'B] Ne 1t ~ f{f ~ JjL 
[0133J ~rm, ~1!Btma1/¥tmlz:1Nc~%fiJG1v-½s~1*1"f 140 B10tt-tn,e'Y:x., IJ!Llj'jt~.!'f:JJf~~5.1aB1'.I 
i3+fil'b~o~Jlt,ftffi3~l1lli7Y:d'.:,ffi5~l1lli7Y:d'.:"P~~EB~~~~ffl~ITT1Nc~M%mi3+fi 
ffict~, rm~rimmlz:rJ1i'JtITT5IlHtITT1}~ -=r D :1j >'r, ftffi 6 ~nfil1Js:t ,ffi 7 ~nfil1Js:t rp J§'J&~ sJhl:! 
~~ffl~::f[P]~JNctt~%fiJGM&JNctt,rm~~M&~~~~~~ffl-ro 
co134J m 3 ~nfil1Js:t 
[0135J lfil 12 ~*~ffi 3 ~nlli1Js:ts"Jrt!ft~*WITTfi~rt!fti 110 s"J~ttJB"J~JHl,\1,lfil, lfil 13 
~*~ ~ l!l 12 rp s"J H-h ~tJJHB"JflDWl"fUttl!I o 

[0136] ~i:i 1!112 Jifr~, ttffi 3 ~hffiJis:tifi, Mmlz:JNc~ 81a B10~$it ~lltfl l!=iJ 1::ifNH!S1$, _§_ 1JBfWi 
01 qi :ffii rp t* r:t! tli 4 3 ITT 7J A% m O 1¥ ff r:t! ~ 13 5 7'J 1Jllfi 01 rp t* EH i9i 4 3 to ~JHLi r:t! fli M 21 £ 
:i':Et~l~J.glt, rp~fhti 431v1lffffl~ 135 "PB"J:!h~Tfh~&, fil:tr:ra1*1'f 140 B"J~;j:,&~,8 So IE] 
JJt , ft JB 3 ~ JJTh 1J :rt rp , m mlz: rJJ j'jt ~ ~ 1 ~ l1lli :1J· rt: tl'l c:t ill~ w 51R 1t 0 

co131J m 4 ~nfil1Js:t 
[0133J lfil 14 ~*~% 4 ~JJ'tfi1Js:tsf.Jrt!ft~*Wsf.J1i~rt!fti 110 s"J~tz;JB"J1J{Hm~o 
[0139] ~lh~l!JJiJr~, M~Wc~ 8lch81b :n"~UW~T1W-~rt!N! 110, ill~ffl~ 114 Jfi]Jx;7v{E: 
~tit, ff:_§_, it~iJ~ ~iJJR~ 116 3i~o Jlt~r, ft% 4 ~hffi)Ltttfi, Mmlz:JNc~ 81a,81b Eb ~~if 
~ 114 t§ltrJs11Nc~M%ma iEJJlt, MfilNc~ 81a #irnxt~ 3 hfi'B]tig~~j 13 itt1-fTT.fLB"Jtl~£1! 
fL 73 '7fh~t~ 116 Ji~, JJr~fficti 81b ilifnJ,r¥t~rnx0% 3 ~i'8Jt{g~~j 13 it!:1-fHfLB"J~fu!I! 
fL 74 ~rt!~tt 116 Ji~" Jlt>1r,~"IBlrttUtil~L 
[0140] ftO% 1 ~JJfil7JAJifr~,ft1!Mmlz:1Nc~ 8la,81b ill~ffi~ 114 :n":BiJ%fiJGYv 1 tl.zITTtl 
m T, i'r rt!rn-$t2A, ~ ~ [8] JE f:§.fv. ITT 3&1€z h:t§ ~~, IJ!UM mlz:JNc~ 8 la,8 lb sf.J rnm~Z~~ ~, 
if Ert ::f tg~ JE it P,& i& Pf% 0 ~ JJt t§ xt , fl-z ffl ~ 4 ~ JJfil 1J :rt , w &T1i ~ rt! ft! 11 o W::i= m ffi52 Wet~ 
8la,8lb, 3f _§_lij ~~~ 116 Ji~, IE]J]t, j'jg~~ll1tHfit.fdt, tt~nf%i't''.JU.&r&f:ft:tJ o 
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[0141] % 5 #JmI:ifs:t 
[0142J lfil 15 ~*~ffi 5 ~trili:if5:t61 Egft"¥:*w.611~t~ Egftt 110 61ti1ft~611HH100 o i~~ 

5~JmI:ns:t"P~mffi3~ffi:ns:t~ffi4~JmI:ns:tillfiffl~ffiM~ti1f~,a~oo14m~~m 
11W re~ 81 a B":1 %tft , ffi % PXi 1111B ti a,HI Mi i:r tl! ~ ti 4 3 o 

[0143J ltl.tlt, :n!ffi~ 5 ~JftlX7Y:cl'.:, l'!t~5sHtM~J1Jl'!L ~r%'!QfF61Q,&i&!'!tjJ o 

[0144] ffl 6 ~JmI:ifs:t 
[0145] -tzri~ 2 #JmI:if .itm~, fr EB ~~ffl~ 114 ~[RJ B1riic~~%nlGMl!Wr-'ic~ l'rMlm f, fil 
DJ l;J, ~4f M 11W re~ l;J, ~ ~ ~ffl ~ 114 1r::;t t§ 4~, 1m fr 1JlHi a1 ~ ~ffl ~ 114 :£,i: 61 :if s:t W:lr fr 
~ffl~ 114 61T ~1m1J a 
[0146] :jj~jfliL ~~4tJJH£zlN2~Ez~1-1W.~E=gN,1r 110 ~f}U-fzll Eg~~ 116 ~ti, llliJfm~t£~ 
PiFi'l'JQ,&i&!'!t:1JJK~,1~Bt2.:a:~ 4( ~ 5) ~hffihs:ti:rt~j£0 
[0147] it]Jlt, ttr*, iR~xt~~ill1Ttliif, ~4fm~re~ EBkJ~ffi~ 114 )f~ldJB1re~~% 
AA, l;J,1JBttat ~~tlrH~ 114 ~~61:ifs:tW::atE~fflti 114 61T ~1~L #Ji~ rt!fJJHi 116 ~1* 
1t s1 ffi 6 # JmI :if :rt o 

co14sJ oo 16 ~*~% 6 #JmI:ns:t "P 61 Eg7t"¥:*:a6,g1tffi Eg~ 110 6,gti1f1~6,g1JBttoo, oo 17 
~ ~j lfil 16 rp ~ J- j ~ tJ] H Ef1 fi-D iflHflj tin lfil 0 

[0149] J}Ji 1 #ffi1f5:t~ffl 5 #!Jffi7JA,~ 1 JiJW::aifMW&re~ 8la,8lb,{§.frffi 6 #!Jffi 
hs:tr+i, m~PXi&¥11Wre~ 8L # Ji, ~11t=: ~1Jltx 116a 
[0150] -tzriOO 17 m~.~fJ=i:g~j~ 116 61lff~re~ 81 kJ"Pfl'trt!.tlz6L62 ·!EQ,~X1%mfr 
ffi 2 ~l'i3Jt{g~~j 12 -16,gJfc'ii~ill1Ti-!l~M%~ffc'J~" fJBti&r-l!Wlfc'J~ 81SJ6,g%~Jir10016 
m~, 11~~})1-[P] □1~ffl~ 114 lt1t:lil:t~ffl~ 114 □1]'CJ.i]'E, # Ji~;t,00: IPJ 01 Eg~~ 11517~ 
1* £ *-=f tk 0 

[0151] ~ffl~ 1141{dtt}EBrJifJ'¥,Eg;tj 6L41 ~m!Hlf5<),,1130d JiH§,{E3_,/jfl!Wre~ 81 EB~ 
"Ptl EgTf 61 t§ fRJ 61ffi::~~Jf~M, E§JltfffiJI~3c,.=ttJL E§Jl:t, ~ffl~ 114 fr00 16 "P 1PJ:;fi1f ?J'­
x, # Ji, M1$~*%PXiMl!Wre~ 81 i'r'.ltffl?J'- o iEi~M1$tffl?J'-%PXiif.fifu1l.JL 51, 1t~ffl~ 114 
_t; "Pt* r:t!fli 61 ~t~ o EB .tit, lff 11Wre~ 81 :trl "P tl't Et!.tli 61 ;f t,§--1i TtJttfu Et!.-5} ~ o 

[0152] Jlt5r, tEi~13U "P, 1tttfu!l!.JL 5L 71 1£:a171JBtlTIS1tEt§ [nJ :l:i!L12~~, 1B. ill PT l;J, 1£:a17 
µJZ 11 ~ [R] :tih ,8 ( i't' ffii?r f?fl ~ ) 0 

co153J :fj)lr,tt% 6 #nfil:1J·s:t"P, EBr1t~ffl~ 1141PJ::-t1~~*xMf$. lz-'IJlt~ffQiF1'.Ai~ 
Zf{$1Ll7 J'.'>-~*" :;:c;11 s 1',k-{'-g; 140 r'i{-1-l:Jlll.-J:V.0; r1:i· ,';fi':i-J:V.fr,f; b r'i{-,riTAl:.MI-- ':RI ·LI, --fr:kk 6 \•'-,i:fr_;---t;::::cf'- rh 
)(.!o; r:Jf-J7JJ.zr/\,::t:~BB/+'-§ J:l'.J1JJJJ'IJX-P,-"g,t1;JVIJX-r:1,_"Sp:JPJflt.f:t.a L"JJJ-u,1f:~ "¼:JJlli/JJ:'.\.'T, 

frf1Btia1~ffl~ 114 s,g%Jt$%:trl"P~~ti 43/ ltt:K~tl~ 21 z.r'BJW::i:ifftM~~~ 81 
IPJ::-t{~Ufil1$1'1'0%xlllfc~ 8lda ctJJlt,*§ IPJ~:J-kf~ 114 i'1'0::-t1muM1$i'r'.!tffl?J'-, ep*§~fu:HL 71 
~1m:61QiJ±ftEiiJ:izs:s11*1'f 140 B11'5-~,121WfBt5}xre~ 81d Q»_i&,:o 
co154J -tRfflffi 6 ~JmI:if s:t, lJf 11W1£ti 81 f&'.W::a171JBtmaJ s~ffit~ 114 ~,i:, # Ji, ~1'!= ft!. 
~ ~ 116 rm Eg nzJ&'. ~ 5E ft, IE JJt , §t ~ # fJl m ~ J1J ~t 015.11\ ft o 

[0155] % 7 #ffi:ifs:t 
[ 01 56 J lfil 18 ~* ~ ffi 7 ~ tr'i!i :if s:t 61 Eg 1t "¥ * w 6,g 1t ~ Eg fi'4t 11 o 61 ti1f ;t~ 61 ~lHi lfil o 

[0151J -tzoi-~OOJiJT~,ffi 7 #!Jffi1f.r\'.:"P,1t~f'!=~Wt~ 116 B1M~~~ 81 fr11BtiR15::ffiE1* 
N~4t.135( ltfi~f,&Jz 21) l;J,&Efli1t1'f 1400 
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co153J -tzri_tJifiJ!, M~lfc'.~ 81 c Et!~~ 116) xt !cjrp~Et!l'Lt 6L62 :t§IPJ6'Jlfc'.~m:itt1:fl!I~ 
AA% mHr; AA , IEI l1t , ~~Ji :fu !cj r:r ti Et! l'Lt 6 L 6 2 6'\J :=t tft o tE i~ ~ 7 ~ 1Jili 1J it rp , -Mtft Et! ¥M ~ 
116 6'\JM~lfc'.~ 81 ftrp~j'J(_Et!l'Lt 61,62 6'J~1:lli~iE-:lt¥3FJL6'JJf:0ijto 
[0159] Jl:r>1r, ~ 7 ~hfil}fiti'l''11iHi~Ji!t 110 4'i'l'J±]fitl30"-ifLltl,[i!IH:l!I 17 4',~1JU~J1Ht 
*7]\ 61 ~~7} 61 pg~ 0 
c 0160 J -tR m ~ 7 ~ M[1J rt, m ~ rfc'J~ 81 1Bttx:a 1v ft 1xHJ-11JH '=J ~ffi t~ 114 :m~, * _§JI _ffi[ 

{jJf Et!w 135 ~R.s1f*~ 140, # Ji, ifil:i1,tftft Et!~~ 116 rm fg {il11U~ 5Eit, IEI l1t, ~£JJlM~ 
J}J tg~ sb itt ~ :!v 6'\J 5.1HL 
[0161] llt!Jr, 1:E~ 7 ~JJ!!i1JS:t rp, R~~!cj r:f:it£¥. Et!t& 6 L 62 :=ttft, PT~ ftM~lfc'.~ 81 6'\J H 
JLOOfR~'¥ 0 :jj>7r' ft~ 7 ~M[1J5:t 4'' M~lfc'.~ 81 ft1ilH,mff15,m{~Hi Et!~ 135 ~R.~~d* 
~ 140 i'l'Jfti' ~ ~, {1:3. ill PT ~ {)UI _ffi[ ~ $ 0"- o 

[0162] @ffl 1:JIJ • *%1:JIJ 

[0163] :zls:1!¾:~~rRr _t;)£!km[7JA, PT:itt1f~T@ffl ,*%0 
co164J ,wu-tzrixtrfjJf Et!~ 135 s"JtiH~rm a, ~tJJJHLzEt!l'Lzm 21 ;fPrptj'J(_Et!l'Lz 43 ~ti~ 1 m 
['A] tfi~H~ 11, 11:3. tE)iJ ~ 1:Jlj-[zp ~ftfKH,mff,f !cjfflt:j;& Et!l'Ltm 21 :£~6'J7Ji-ti&ll =f'-~1*m' ftlh~=f'­
~f*m;fnfflttLt Et!t:&m 21 ,J(:J'#fJlJHLtt13~Hl 10 o ft :1/;J =f'-~f*m, PT~ 1tffl 1t~l'Lti5Z:!E-:lt 140s fil 
1$ 61~f~' ill pJ ~ ffffl :jj>7r i!l~AA7T561~t~ 0 Pi~tZJr' ill pJ ~Jv ~ 83~ IP]frp~lfc'.~m~AA 
i'l'J ~l'Lt, lfc'.~f&llt~N JR i'sJ tfi~Hj, fflt tLttfi~~ i'l''1tiJ AA, iEPT ~Utr ~,}#3fiJ3!Jt: i'l''1tntiJfr :1/;J 

~f*rm ft :1/v{;\iHi EH~ 135 ffffl o 
[0165] :jj5r, MrittffiA{llH~~tf 135 6'J1ir:arm B, ~T EFsf*ig 140 6'\Jffltl'Lt~B g ;fP~l'Lt 
~ ,8 s z rBJ ~1r, wu-tzri-tzri ~ 19 ml]\, iEPT ~firrffltl'Lt~ ,8 g lP~ffl Et!tLt 118 zr'5J, li*t~§iJ 
rn 7]\, iEPT ~1irrfflt1'Lz~ ,8 g :fn1JU1n15EftJtfm Et!fir6'Jlfc'.~zrA] 0 
co166J xtrf~t~ Et!ftt 110 6"1#lx.iJJrm ~L ~rR rtr:EFsf*1'f 1301v ~imA1t~s"Jnttf:MJHsJ, fx ft 
mtm~Bg~N1:cj~m~ffl~@~Et!m~~fflffi~~1J~ 0 ~~,PT~~~T1JS:t~~,ft 
rsf*1r 130 7'J 9'ifili:1t~i'!''.);rzg1f1JHsJ, 1t1&ffl~ 114 :1/v£rtE~m, *Ji,~~ 1 ~firlP~ 2 ~ 
firtJJtj£T~~/~~ 116 ~lz~fflEHi:& 118 6"J~~/~,1!1¥1iEH~ 1351¥Nl;s1f*f'f 140 6'11~ 
ffi~ffA§':361 rt!lli, z.J§, ft~1liH1114 AA1v ~~m~fflM@~it{iz:o :jj>'r, iEPT~ ~tE:iz1 
~~~~~fflffi~~~m*it,#li~iz1~AA~~*ff1~~fflffi~~ff1~*1t$:1/v!cj~N 
~ffi~@~ffi~7JA~~,iE~~~~B3Et!~5t#~&fi~~t&~BS~~~&%~~# 
'g' 140 1frtJ\13tl5E (set) ~¥rrt6'J7Ji-t#Jx:i}J o 
co161J x ttP]~frr#IRiJJ, rSJi'ft$®:ct:~~~~M[1J:rl'.:6"JM~W2~-i&:i:r1t~ rt!Nt 110, 1rJHMft 
~ ¥JfE¥JiEtl1tft5tf~ 1so Er',] EFsf4:~ 140 i'!'',] '&-tn ,8 i'r'J ~ ffl: IEI* § g&:!'Jis~ 114 i'l'JPi,,.rm*it, a 
[0168] xtT Hf ~Wc~mf § 'pJ ~ ftffl xt)f~ ldJB"Jpif;j M ~_t6"Jlfc'.~Mitt1f ~~$;% 61lfc'.~ 0 

WiJYPft~ 6 C ~ 7) ~M[::ry·5:trp, illPT~M ~~ffit~ 114 ~R.rptj'J(_ft;tLt 82 *·§lnJ6'Jl£t1mitt1f 
~~AA%, AA1vMrti!ilfc',~ 81 ( ~~~ 116) ;fP!ti%M0'1Mm:iilfc',~A"J=ll~J~m:o llttr, xtr J:J 
%$; sbM ~lfc'.~m:f § 'R~fg~fi$~9'c,~ffl~ 114 ~R rptj'J(_ Et!l'Lt 82 6'\J:=tt,teppJ 0 
[0169] {f :1/v Jtft5t11150, pJt OLED :7r, j'f~iJ$if!ffl Xffl EL 5tf't,LED (LightEmi tting Diode) 
5t#~~m@r~~~~m1tft~5t#a 
[0170] ~ -=ft£~ 
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[0171] =Mrf *, xt~ffl 7 71',:a ~M~:& R61 Et!ft"¥:*:a61 fLTEt! ~ii¾: ~it!:11~ ~ 0 
[0112J lfil 20 ~*~~4-q- Li:E6"J~lJ"t!i1J:ctM~ lSt 61 Et!ft"¥:*T 1 11: :'Iv ,nl:~*Wmf :;;J~J§ 61T 
A H'.Wtfl.613'[,x] 6100 0 '1" A ~,./~Ltfl 2000 Jl~1t 7v lfil.~*:i:61 Et!ft"¥:*:i: l JfP± 1~q'ffl 2010 0 
I1*$ 2010 ii¾:il~~i~H* 2001 l;J,3Ufffi: 20020 
[0173] ft Jcg)\:;'+*K 1 "P' 11: 7v Jx:Yt5G1tf: 150 11#1 OLED 61'1lm T' ~~~~fJJUJl!.ftl r 1ml' '$ 
~ x]~ 61@ Uri H~ o 

[ 01 7 4] ~ 21 JE * if, ~4f ~ JJTh 7J A m ¥iv .& 61 Et! ft "¥ * :i: 1 1t 7v H if, * :i: rfIL>1Utrn"J cf tf L 
i't13'r xJil 61 I!! o .:f t!L 3000 Pi 7 ~ T~ ff Will. 3001, 1J iPJ m 3002 ~3'r, i:EJl ~1+11' (ear 
piece) 3003, ~i,% W (mouthpiece) 3004,Li:E61 Et!1t"¥:*T L Wrlti1t1J 1PJm 3002, ml:~ 
ft rt! ft"¥ *:i: 1 61 lfflJ 00}~ i)J 0 
[01 7 5] I!) 2 2 ~* ~ *r ~ nliLh Affl ¥iv & i'!':J ~ft"¥* ii'. 1 fr 7v H~ it:a ITTJ :~tHfl i'!':J ;ft i)J {~Ul!, 
tttmi (PDA :Personal Digital Assistants) 613'rX;ft\61&flo ~Z9J{~)§!,ttftmi 4000 IS:#;[~'1'-t* 
11:wtB. 4001, 1J fnJ t! 4002 ~3'r, xEJl~ _tJ£61 Ff.:!.ft''¥"*:i: 10 fttJZ9J1~ ,lttim 4000 "P, mt 
DJ~5E R1t%:1t 11±! {sm, B f~L~~~1~ 6118 ,~,H~-=f Et!ft "¥*:i: 1, * JL H~ 61 {iL~,®tl 
1J 1PJm 4002 B"Jt11tMz1tr0 0 

[0176] Jlt!Jr' 11::'fv~ffi 7 *a 11f:JM$:& lz61 Et!ft"¥:*W61 Et! ~ii¾:~,~~ 7 I!! 20 ¥ lfil 22 *~ 
6"Jf3~~3'r, ;~~~~fu~ Et!fJ\1.tJL,$1~~~JUl:i:, rJ'f Q4:ff, Et!~ 1c.1J*, Et! ~4'5, i:l JUJL,;z:'¥)[]: 
:El:ff, I ft=:fzr1J, PT tm ~it, POS ttftmi >iT fP-tfl» t3:tl1.x, 1l sn tJL, fl)i1it(;]Jtrlh>e:ff, Jlik~:hfiffi tRB':l ii¾: 
~~ 0 ~~Mfr:1/v~~~ff,~~~~~-:rtPT~~~,~W~fflm~~~-ms"J~f~~ 
@~o 

[0177] *1t11JHE.tifili1lPTitt~iJ71¥J1Jrffi"A": 
[0178] Al. ~,f~Et!ft"¥:*lt,1'1t5: 
[0119J B:tl~ : 
[0130J ~ffl~,J5fri:t~ffl~~MJ1t3:tl~t§'.>t: 
[ 01 81] {j ~ ~ Ji!% , ?fr i:E {j ~ ~ ~ 1'&'.19: ii'. :1/v xt@ -=f ?fr i:E t3 tE'i ~ ;f P ?fr i:E~ ffl ~ i'l''l 3()(_ }~ : ~ 

.& 
[0182] 1£ti, Pfr:l£~t~J&'.JJThbP·rli5E Ff.:!.1iL 
co133J mi:E1l~ Et!ft4t1'11,;- : 
co134J aft5G1tf: ; 
co185J JJRiJJ rs1*ig, Jifri:tJJRiJJ rs1*igWftLl¥Jit 1PJ Jifri:taft 7t1t 61 Et!1m, rfri:tJJRiJJ rs 1*i'f1:r1 
~ i,JJH:Jk, J5fr J£ ~~ fBti&:i: tEMJ£ #JR i}J rs 1* 1'f Jf P J5frJ£~ffl t:tz. !'BJ ; l;,J, lSt 
[0186] H* rs 14: 1'f' Pfri:E H* rs 14: 1'f Jittft?fri:ElJJRi)J rs 14: 1'f i'l':J tffi {&;f P Pfri:Eg& ffl ~z !'BJ' 
:ff~Wffl~~~Mi:EB~~~Bffl~~*m~Mi:tTT*~~ff~~~~~0 
[0181] A2. tRffi~;,f:1J~ Al JSfr:l£61 ftft'~f'.*R, tEmJ&1t~ Ff.:!.Ji!!&"P, tE{JfHillOO "P fYT:l£1£ 
~-~Rftffli:E~~~~ff~mi:t~ffl~Z~" 
[0188] A3. tlzffl~:t1J~ Al J=ifrJ£61 Et!ft"¥:*lr, tEMJ£1t* Et!N!&"P' tEtiitffi 00 "P MJ£ 
re~-~W#Mi:E~Z9Jrs~ff~Mi:t~ffl~Z~,#ffi~lfil~Mi:Ei£~~Mi:t~ffl~~~ 
MJ1 JJIR i}J rs 1* 1'f 61 ~& ~$ :n'-:ffi:ifi: o 
[0189] A4. tlzfflttth~ A2 Mi:Ei'l':J ~16"¥:*il, 
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[0190] MJ£1Nc~lf,ff1}i)rj£~fflttz1w1 B"Jli18 li!i'fii r MJ£Wctt:ff1Ji)rj£1JJRijJ fill1*ffzi'RJ B"Jli'H /i!J 0 

[0191 J A5. t~fflttt1f ~ Al fiJrJ£B"J Et!ft"¥:*Jt, if{o1t5~- Et!~ttlu~= Et!~tt, 
[0192] tEMJ£1l~ Et!Ji!l"P' M3£bZft5c14lOMJ£1JJRijJ EfH-f~tEJiJrj£~- Et!~~lOJ:i)fj£~ 
=~~~z~~~~~~~*~~~.~& 
[0193] )3/fj£JNc~:iftii£JiJrJ£~ • Et!.0/~~lOMJ£~ =- Et!.0/~~z • o 

[0194] 

[0195] 

sb$?t o 

[0196] 

[0197] 

[0198] 

[0199] 

[0200] 

A6. tlUA1lt~>ft1f~ A5 Pfi3£B"J ftft''¥:*Jf, 
ttMJ£~~Et!~"P,MJ£~ttA~~Mj£ffi-Et!~~~MJ£ffi=Et!~~z-~~ 

A7. t~ffltt.:t1f~ Al !JrJ£BbEt!ft"¥:*w., 
M J£1l~ Et!Ji!liE1'1t5 : 
~~~~ff,MJ£~~~~ff~-~~~tt~MJ£~~rs~ff~MW. 
AB. tlR1Mtt.:t1T~ A7 J5JrJ£B"J ~Yt'+*E, 
tEM3£•~~~"P,~ttffi~OO"P~~~M3£~~-~m3£~~rt~ff. 

[0201] A9. t~ffltt.:t1f~ A 1 MJ£B"J Et!ft"¥*:a, JiJrJ£]1fc;~~ MJ£~fflM"Sf·1-f o 

[0202] Al 0. t~ffltt.:t1f~ Al MJ£B"J Et!ft"¥:*_a, iE1'1ti5jj-JNctt ~&~ Ji)fj£~ffltt~ 
1~ffb:jj-~ffltt, 
[0203J tt1JlHj 00 "P, J:iJrJ£:jj-JNc~t&'. i&:a tEJiJrJ£!31Rz;iJ s1d:t~ lo JiJrJ£:jj-~ffl tt:z i'B], m 
J£~ffl~~MJ£:jj-~ffl~~~~~MJ£~~rs~ff~ffi&~~o 
[0204] All. -5f~Et!.Yt'+*E,'EL15: 
[0205] t3to1iti ; 
[0206J ~ffltt, J=tfi:l£~ffl~~ Mj£tJWitttlht ; 
co201J 1t *Et!£!, J:ifiJ£ 1t* Et!N!Mti&:'aJv xt m r J:ifiJ£t-=1:J£Mffn J:ifiJ£~ffltt s"J Y:.x.}~ ; ~ 
& 
[0208] @2~, J5Jr:l£Wctt:ttJJff/Jp·@:JE Et!nz:, 
[0209] JifiJ£1jj;: ~ftt'P113 ; 
[021 O] iz)\:i5G14 ; 
[0211] J31Ri}J rs 1* ff' Pfi3£!31RiJJ rs 1* ff~ 1tLl}}[ [nJ Pfi3£1i:ft5G14 B"J it}}[' Pfi3£J31Ri)J rs 1*ff 'E1 
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4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

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

5a) Of the above claim(s) __ is/are withdrawn from consideration. 
6)0 Claim(s) __ is/are allowed. 
7)~ Claim(s) 1 is/are rejected. 
8)0 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:ilwww.usoto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(wuspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 
11 )~ The drawing(s) filed on 12/11/2017is/are: a)~ accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

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

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

1.~ 
2.0 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
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. 
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Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 
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Application/Control Number: 15/838, 138 

Art Unit: 2896 

DETAILED ACTION 

Page 2 

The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

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 (I OS) 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. 

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 -
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Application/Control Number: 15/838, 138 

Art Unit: 2896 

(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. 

Page 3 

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 Lake 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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Page 4 

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. 

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

/CHEUNG LEE/ 
Primary Examiner, Art Unit 2896 
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Address: COMMISSIONER FOR PATENTS 

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

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 I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

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

BASIC FEE N/A N/A N/A N/A 280 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 1 (37 CFR 1.16(i)) 
minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 1 minus 3 = X 420 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($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 "O" in column 2. TOTAL TOTAL 1600 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ 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 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 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 "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

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

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/838,138 12/11/2017 2811 1600 148454/411598-03044 1 1 

23363 
CONFIRMATION NO. 4358 

FILING RECEIPT 
Lewis Roca Rothgerber Christie LLP 
PO BOX 29001 1111111111111111111111 m~mllW~UWHII IIIII IIIII IIIII IIII IIII 
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 

lnventor(s) 

Applicant( 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; 

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 (POX) program or contains a proper Request to 
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the US PTO 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 AIA (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 US PTO 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-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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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 

INFORMATION DISCLOSURE 
Application Number To Be Determined 

Filing Date December 11, 2017 
STATEMENT BY APPLICANT 

lnventor(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. 1 Number - Kind Code2 (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 A 1 10-30-2003 Yamasaki et al. 

2004/0252088 A 1 12-16-2004 Kawachi et al. 

2005/0068310 A 1 03-31-2005 Ishii 

2007 /0029644 A 1 02-08-2007 Nakagawa 

2007 /0228389 A 1 10-04-2007 Hsu et al. 

2009/0009441 A 1 01-08-2009 Yamamoto et al. 

2010/0110050 A 1 05-06-2010 Park et al. 

2011/0102693 A1 05-05-2011 Oomura 

2012/0074423 A1 03-29-2012 Kanegae 

2012/0229438 A 1 09-13-2012 Fujita 

2013/0235020 A 1 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 A 1 06-25-2015 Uramoto 

2015/0364500 A 1 12-17-2015 Cheng et al. 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document Te 

EXAMINER Cite Country Code3 
- Number4 

- Kind Code5 Publication Date Name of Patentee or (,; ) 
INITIALS 

EXAMINER I 
SIGNATURE 

No. 1 (If Known) 

EP 1 365 277 A2 
MM-DD7YYYY Applicant of Cited Document 

11-26-2003 Murade 

I DATE l 
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. 1Applicant's unique citation designation number (optional). 2See Kinds 
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. 3Enter Office that issued the document, by the two-letter code (WIPO standard 
ST.3). 4For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6Applicant is to place a check 
mark here if English Language Translation is attached. 

PCH/smv 
Sheet 1 of 2 
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Attorney Docket Number 148454 

INFORMATION DISCLOSURE 
Application Number To Be Determined 

December 11, 2017 
STATEMENT BY APPLICANT 

Filing Date 

lnventor(s) Yangwan Kim, et al. 

(use as many sheets as necessary) Group Art Unit To Be Determined 

Examiner Name To Be Determined 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document T6 

EXAMINER Cite Country Code3 
- Number4 

- Kind Code5 Publication Date Name of Patentee or ( ... ) 
INITIALS No. 1 (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 A 1 
listed above 

KR 10-2010-0049901 05-13-2010 Park et al. Corresponds to 
U.S. Pub. No. 
2010/0110050 A 1 
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. 1 symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published. 

EPO Search Report dated December 11, 2015, for corresponding European Patent 
application 15176212. 7, (9 pages) 
KIPO Office action dated October 1, 2015, for Korean priority Patent application 10-2014-
0100700, (4 pages) 
Kl PO 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 I I DATE I 
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. 1Applicant's unique citation designation number (optional). 2See Kinds 
Codes of USPTO Patent Documents at www.pto.gov or MPEP 901.4. 3Enter Office that issued the document, by the two-letter code (WIPO standard 
ST.3). 4For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
5Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6Applicant is to place a check 
mark here if English Language Translation is attached. 
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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-Total in 

USO($) 

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 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1600 
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Electronic Acknowledgement Receipt 

EFSID: 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 12121 ?INTEFSWl 9153000 

Deposit Account 

Authorized User 

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

Document 
Document Description File Name 

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

357045 

1 Transmittal of New Application 
148454_CONApplicationTrans no 3 

mittal.pdf 
e911bdfb0f144c1655273d18d960fea1 c3e4 

664b 

Warnings: 

Information: 

223385 

2 Power of Attorney 148454_POA.pdf no 2 
804f1d59bec0c27f109801 dd918c03f4fa6d 

3bab 

Warnings: 

Information: 

146412 

3 Oath or Declaration filed 148454_ParentDec_030315.pd no 3 
edf0f8b3a7ef78Sa68e3e 1 02d09b 1 b8ef846 

58Sf 

Warnings: 

Information: 

1828889 

4 Application Data Sheet 148454_ADS.pdf no 9 
799bb1 9e4d 1 daea84db44cce77639ecd97 

6ecf94 

Warnings: 

Information: 

183619 

5 
148454_CONApplicationAsFile yes 31 

d.pdf 
67209f7efd80cbfa598Sdcfb0e67b857a87a 

02, 

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 

6 
Drawings-only black and white line 148454_CONDrawingsAsFiled. 

no 12 
drawings pdf 

612745e2edc3ebbb0eed590966f4c41 00a4 
90688 

Warnings: 

Information: 

314705 

7 148454_IDS_121117.pdf yes 3 
70c2e95410317e2b51 df9d4ee332199Se0c 

03eab 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 1 

Information Disclosure Statement (IDS) Form (SB08) 2 3 

Warnings: 

Information: 

35127 

8 Fee Worksheet (SB06) fee-info.pdf no 2 
aafd 89 3 8b68765 7907ceabcd 5 2dfb5 281 d d 

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 AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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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 

Docket No. 
Inventor( s) 
Title 

148454 
Yangwan Kim, et al. 
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 

4. 

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 

U nexecuted ADS 

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 
Applicant(s) and any others associated with it/them under § 1.27(a) are a SMALL 
ENTITY 
Applicant(s) and any others associated with it/them under § 1.29(a) are a MICRO 
ENTITY 

Certification of Micro Entity Status (Gross Income Basis) 

7. ALSO ENCLOSED ARE 
Request and Certificate under 35 U.S.C. §122(b)(2)(B)(i) (Request for Non­
Publication) 
Preliminary Amendment 

Includes "Cross-Reference to Related Applications" 
A Petition for Extension of Time for the parent application and the required fee are being 
filed concurrently herewith. 
This application is owned by ___ pursuant to an Assignment recorded at Reel 

, Frame .,......,,..-- -,----, 
X Information Disclosure Statement (IDS) 

Copies of IDS Citations 
Certified copy of Priority Document( s) (paper filing only, if foreign priority is claimed) 
English Translation Document (if applicable) 
Return Receipt Postcard (MPEP 503) (should be specifically itemized). 
Other: ---

8. DIRECT ALL CORRESPONDENCE TO: CUSTOMER NUMBER 23363 

Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

Syn-~ 
Peter . sueh 
Reg. No. 45,574 
626/795-9900 

LEWIS ROCA ROTHGERBER CHRISTIE LLP, P.O. BOX 29001, GLENDALE, CA 91209-9001 

-2-
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DATE: December 11, 2017 

FEE TRANSMITTAL 
UTILITY PATENT APPLICATION 

Docket No. 
Inventor( s) 
Title 

148454 Duplicate_ 
Yangwan Kim, et al. 
DISPLAY APPARATUS 

FEE CALCULATION 
·. , .. - ,:, .. : //, : "" :,· ,j 

-Y: :/.: ,.,;,, . 
., .. 

[ ' "'~u.Bier .. :;\..: 
Total Claims 1 -20 

Independent Claims 1-3 
Multiple-Dependent Claims Fee 

Cl,.~ FILED l;,ll ntity 
Extra · . .·. '~11fe 

Small Entity 
.Rafe· 

Micro Entity 
Rate 

=0 0 X $80.00 $40.00 $20.00 
=0 0 X $420.00 $210.00 $105.00 

$780.00 $390.00 $195.00 
' : : BA$1CFll,..!111<3,Sl;>tRqH, AN:l::r'EXAMINATIONFEES ... ·. 

·.• 
Large Entity Small Entity Mii.:ro Entity 

: ,· .. Rate Rate Rate 
Basic Filing Fee $280.00 $70.00 $70.00 

Search Fee $600.00 $300.00 $150.00 

Examination Fee $720.00 $360.00 $180 00 
APPLICA'IIUN li>ll'.t ft;t; 

Number of each 
additiona or fraction 

EFS 
Paper Size Total Extra (roµnd iip to: whole : tal'ge Entity Small Entity Micro Entity 
Eauivalent Sheets Sheets • number) Rate Rate Rate 

43 *.75 = 33-100 = 0/50 =0 0 X $400.00 $200.00 $100.00 

OTHER 

··••· ... 
Large Entity Sma!~ Entity MicroEntity 

Rate R1tte Rate 
Late Submission of Oath/Declaration Fee $140.00 $70.00 $35.00 

Non-Electronic Filing Fee $400.00 $200.00 $200.00 
TOTAL AMOUNT OF FEES 

List Independent Claims: 1 

METHOD OF PAYMENT 

X Submitted herewith is the fee of $1,600.00. 

Fee 
$0.00 

$0.00 
$0.00 

,: 

Fee 
$280.00 
$600.00 
$720.00 

Fee 
$0.00 

Fee 
$0.00 
$0.00 

$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. 

PCH/smv 

Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

B ~l-k_____ 
Y---=-~-----------'--------

Peter C. Hsueh 
Reg. No. 45,574 
626/795-9900 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

I hereby certify that this correspondence is being EFS-Web transmitted to the United States Patent 
and Trademark Office on December 11, 2017 at or before 11:59 p.m. Eastern Standard Time under 
the Rules of 37 CFR § 1.10. 

Inventor 
Application No. 
Filed 
Title 

Grp./Div. 
Examiner 

Docket No. 

Yangwan Kim, et al. 
To Be Determined 
December 11, 2017 
DISPLAY APPARATUS 

To Be Determined 
To Be Determined 

148454 

Si Vuong 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE REGISTERED PRACTITIONERS 
IN ACCORDANCE WITH 37 CFR 1.5 

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

Commissioner: 

Post Office Box 29001 
Glendale, CA 91209-9001 

December 11, 2017 

Attached herewith is a General Power of Attorney for the above-identified patent application. 

PCH/smv 

SMV 103016426.1-*-12/l 1/201711:I0AM 

Respectfully submitted, 

LEWIS ROCA ROTHGERBER CHRISTIE LLP 

By~-~ 
Peter C. Hsueh 
Reg. No. 45,574 
626/795-9900 

~ 
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Doc Code PA. 
Document Description Power of Attorney 

PJO,AIA/828 <07-13; 
Approved for use tnrough ·11/30/2014. 0MB 0651-0051 

U.S. Patent and Trademark Office U.S DEPARTMENT OF COMMERCE 
Under the Paperwork Reducuon Act 01 1995 no persons are required to rnsp-ond to a collection of information unless it displays a valid 0MB <::ontrol ntirnber 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

I App11<,110, N,mb" I Fm,9 o,te 

I 
(Note The boxes above may be left blank 1f information is provided on form PT0IAIA/82A.) 

0 I hereby appoint the Patent PractitIoner(s) associated with the following Customer Number 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 application referenced in 

the attached transmittal letter (form PT0/AIA/82A) or identified above 1 ··· ·· 
OR 23363 l 

□ II,ereby appoint Practitioner(s) named in the attached list (form PT0IAIA/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 applica110n referenced in the 
attached transmittal letter (form PT0iAIA/82A) or identified above. (Note Complete form PT0IAlA/82C ) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

[Z] The address associated with the above-mentioned Customer Number 

OR 
.. 

□ The address associated with Customer Number: I 
-7 

OR I 
Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email l 
I arn the Applicant (if the Applicant is a Juristic entity, list the Applicant name in the box): 

[?AMSUNG DISPLAY CO., LTD. I 
□ Inventor or Joint Inventor (title not required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

[Z] Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title If applicant is a JUnstIc entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
aoolication or Is concurrentlv beino 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 junstIc entity). 

Signature dt1.eA:,, J:~ I Date (Optional) I 
Name Dong-ifo Lee 

Title Group Leader, IP Prosecution Group 

~ Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1 .4 for signature requirements 
and certifications. If more than one applicant, use multiple forms. 

OTotalof forms are submitted. 
This collect,on of 1nformat1on ,s requ1red by 37 CFR 1 131. 1.32, and 1 J3 The 111for111a1,on ,s required to obtain or reta,n a benefit by the public which ,s to tile (and by the 
USPTO to process) an appl1cal1on. Conf1dentiahly 1s governed by 35 U.S.C. 122 and 37 CFR 1 11 and 1 14. Th,s collect1on ,s estimated to take 3 minutes to complete. 
1nclud111g gathering. preparing, and submitting the completed appllcatIon form to the US PTO. Time will vary depending upon the individual case Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing thJO burden, should be sent to the Chief Information Officer. US. Paten! 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. Boll 1450, Alexandria, VA 22313•1450. 

If you need assistance in completing the form. ca/11-800-PTO-9199 and select option 2 

) 
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INVENTOR's.:nECLARATlON AND'A·ssiGNMENT ' -· 
.FOR p ATENl' .. APP.Li:£-A TiON • 

Titl~ ofT:nvention: I)J~PJ..A y APPARATUS • ' 
Docket No.:'- • '\ · • • 75955/S1437 • 

-.t . ... ~~- _. - ·. . •• .. : • 
:;-·•~--·,/·.- -~--- ... -...... <:>:-~-<,.:~_·_: .. ;~ .. -<.--/:_:.::•:-· ~- . ·· ... -.~ ::-_:-.:-.. ·•· :·:-- __ _: -~'--~-·-~·, .. ··-· 
-.• .. . lNVENT.ORS.:UECRA:RATION .. ,,.··.: 

i·s:i-pe16~ ~~edi~;entor, ,fJ:~.; dejtie·;~·[!f' : .: :: •• •• • •••• -·. •• •• 
'Diis dec1Jiticm h directed to the'.'·~tta~h~(lap_pli~ation u111issth6foUq\vingJscheGke4: 

.•. .. .. . . . . . ,.. ... - __ ... ,_· . . 

~ U~iti~(SJ~te~ Apptit:atiori or PCT Irit~rna~()~al AppUc~t.iPJ,l NtJrnb.er _· -'-----'---'-'----'--
. file.c;Lq4 < :- • • _. 

. i;ti!i~!~tttL::f z:z:~z,t::t:.f~~t~~fov¥tiQri ~'" . 

. :,·: . .'•- .·_:.,:-.· ·:• .. • •'•,: . 

. 1 ·-~-~kiio~ie·/4k~:;%~C~-; ~i~lf.~ fal~e- Btat~~erit,. ~~de:·;n,:t.~-~~ :~¢c~~:~~op :-i;''i;_~rii~~4Bid:--uri~_er_·._ 

ii~~~5½tl~kii;' fin1>?timp";o~~!;J1b~t;!f t~f c1i ~K"tl>~i::•.•••·.·•·•••· ':c .. '·· • ... , 

lllii!i~~~il~ln~~e11%r:~)r~~~·(:~,~~;f 
c2(-'s·AMSUNG Drs·Pt..AY. co:, LTD,. - . -~ .'· .·' :·,,:· •• •.'° • :-:·'.'.> \:~~:<:~ .: . -)\: :··.' ,,., 

. :(~If 1,,~~~1~lii~{j~l;~il~~~{-~ia~~:~,:~ 
·--~ ... ·;. :~::-"· •::'..:;·: . :·:·, •/:. 
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INVENTOR'S DECLARATION AND ASSIGNMENT 
FOR PATENT APPLICATION 

Docket No.: 75955/Sl437 

which application executed on even date 
herewith or was 

(a) executed on (Sa): 

(b) filed on (5b): 

Application No.: 

(CHRISTIE, PARKER & HALE. LLP, P.O. Box 
29001. Glendale. CA 91209-9001) is hereby 
authorized to insert in (b) the specified data. 
when known. 

including any and all United States Patents which may be granted on said application, and any 
and all extensions, divisions, reissues, substitutes, renewals or continuations of said application 
and patents, and the right to all benefits under at!- i.o,__ternational conventions for the protection of 
industrial property and applications for said improvements. 

It is hereby authorized and requested that the Commissioner of Patents issue any and all of said 
Letters Patent, when granted, to said ASSIGNEE, its assigns or its successors in interest or its 
designee. 

Upon said consideration, it is further agreed that, when requested, without charge to but at the 
expense of said ASSIGNEE, the undersigned will execute all divisional, continuing, substitute, 
renewal, and reissue patent applications; execute all rightful other papers; and generally do 
everything poss.ible which said ASSIGNEE shall consider desirable for aiding in securing and 
maintaining patent protection as provided herein. 

Yangwan Kim ...1.0 1-i;;. 3. 3 
Legal Name of Inventor Date 

Signature 

Wonkyu Kwak 
__ Legal Name of Inventor Da.te 

Signature ~ 

2 of 3 
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INVENTOR'S DECLARATION AND ASSIGNMENT 
FOR PATENT APPLICATION 

DocketNo.: 75955/S1437 

JaeduNoh 
Legal Name of Inventor Date 

Signature 

Jaeyong Lee 
Legal Name of Inventor Date 

Signature 

WITNESSES: 

3 of3 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 148454/411598-03044 
Application Data Sheet 37 CFR 1.76 

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: 

D 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 only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El fr'angwan I f<im I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City ~ongin-si l1country of Residence i l~R I 

Mailing Address of Inventor: 

Address 1 ~o Samsung Display Co., Lid. 

Address 2 1, Samsung-ro, Giheung-gu 

City I fr'ongin-si, Gyeonggi-do I State/Province 11 

Postal Code I 111113 I Countryi I IKR 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El Jivonkyu I l<wak I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~ongin-si IICountry of Residence i l~R I 

Mailing Address of Inventor: 

Address 1 ~o Samsung Display Co., Lid. 

Address 2 1, Samsung-ro, Giheung-gu 

City I fr'ongin-si, Gyeonggi-do I State/Province 11 
Postal Code I 111113 I Countryi I IKR 

Inventor b I Remove I 
Legal Name 

EFSWeb2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

Attorney Docket Number 148454/411598-03044 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention DISPLAY APPARATUS 

Prefix Given Name Middle Name Family Name Suffix 

I El ~aedu I t'Joh I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City rongin-si IICountry of Residence i lrR I 

Mailing Address of Inventor: 

Address 1 ~o Samsung Display Co., Lid. 

Address 2 1, Samsung-re, Giheung-gu 

City I fr'ongin-si, Gyeonggi-do I State/Province 11 

Postal Code I 111113 I Countryi I IKR 

Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~aeyong I 1--ee I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City ~ongin-si IICountry of Residence i lrR I 

Mailing Address of Inventor: 

Address 1 ~o Samsung Display Co., Lid. 

Address 2 1, Samsung-re, Giheung-gu 

City I fr'ongin-si, Gyeonggi-do I State/Province 11 
Postal Code 1 111113 I Countryi I IKR 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

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

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

Customer Number 23363 

Email Address pto@lrrc.com I I Add Email I I Remove Email I 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

Attorney Docket Number 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 I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 1112 I Suggested Figure for Publication (if any) 11 

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

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

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

Publication Information: 
□ 

□ 

Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

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

Representative Information: 

. 

. 

;_ 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number ~3363 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

Attorney Docket Number 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.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending IT I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I ~ontinuation of IT 14/660813 ~015-03-17 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDXi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I 10-2014-0100700 l<R ~014-08-05 

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

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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

Attorney Docket Number 148454/411598-03044 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention DISPLAY APPARATUS 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 

EFS Web 2.2.12 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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

Attorney Docket Number 148454/411598-03044 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention DISPLAY APPARATUS 

Applicant Information: 

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

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

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

Joint Inventor 

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

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

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

If the Applicant is an Organization check here. ~ 
Organization Name I ~amsung Display Co., Ltd. 

Mailing Address Information For Applicant: 

Address 1 1, Samsung-re, Giheung-gu 

Address 2 

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

Country I l<R Postal Code 17113 

Phone Number Fax Number 

Email Address 

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

5 CROSS-REFERENCE TO RELATED APPLICATION 

10 

[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. 

15 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 

20 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 

25 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 

5 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 

10 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 

15 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 

20 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 

25 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 

5 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 

10 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 

15 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 

20 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. 

25 [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 
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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 

5 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 

10 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. 

15 

[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 

20 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 

25 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 

5 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 

10 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] 

[0027] 

FIG. 10 is a cross-sectional view taken along the line X-X of FIG. 2; 

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 

15 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 

20 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 

25 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 

5 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 

10 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 

15 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. 

20 [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 

25 Cst, and an organic light-emitting device OLEO. 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 

5 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 Om, a driving voltage line 172 transmitting 

a driving voltage ELVOO and disposed almost in parallel to the data line 171, and an 

initialization voltage line 124 transmitting an initialization voltage Vint for initializing the 

10 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 01 of the driving TFT T1 is electrically coupled to a pixel 

15 electrode of the organic light-emitting device OLEO through the emission control TFT 

T6. According to a switching operation of the switching TFT T2, the driving TFT T1 

receives the data signal Om and supplies a driving current loLED to the organic light­

emitting device OLEO. 

[0039] A gate electrode G2 of the switching TFT T2 is coupled to the scan line 121, 

20 a source electrode S2 of the switching TFT T2 is coupled to the data line 171, and a 

drain electrode 02 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 

25 the data signal Om 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 01 of the driving TFT T1 while being coupled to the pixel electrode of the 
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organic light-emitting device OLEO through the emission control TFT T6, and a drain 

electrode 03 of the compensating TFT T3 is coupled to the first storage capacitor plate 

5 Cst1 of the storage capacitor Cst, a drain electrode 04 of the initialization TFT T 4, 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 O 1 of the driving TFT T1 . 

10 [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 04 of the initialization TFT T 4 is 

coupled to the first storage capacitor plate Cst1 of the storage capacitor Cst, the drain 

electrode 03 of the compensating TFT T3, and the gate electrode G1 of the driving 

15 TFT T1. The initialization TFT T 4 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. 

20 [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 05 of the operation 

control TFT T5 is coupled to the source electrode S 1 of the driving TFT T1 and the 

drain electrode 02 of the switching TFT T2. 

25 [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 01 of the driving TFT T1 and the source electrode S3 of 

the compensating TFT T3, and a drain electrode 06 of the emission control TFT T6 is 

electrically coupled to the pixel electrode of the organic light-emitting device OLEO. 
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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 

5 the emission control line 123, and transmit the driving voltage ELVDD to the organic 

light-emitting device OLEO such that the driving current loLED flows through the organic 

light-emitting device OLEO. 

[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-

10 emitting device OLEO is coupled to a common voltage ELVSS. Accordingly, the 

organic light-emitting device OLEO emits light by receiving the driving current loLED 

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. 

15 [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 T 4 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 T 4, and the driving 

20 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 

25 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. 

5 [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 loLED determined based on a voltage difference between a voltage of the 

10 gate electrode G1 of the driving TFT T1 and the driving voltage ELVDD is generated, 

and the driving current loLED is supplied to the organic light-emitting device OLEO 

through the emission control TFT T6. A gate-source voltage V Gs of the driving TFT T1 

maintains '(Dm+Vth)-ELVDD' by the storage capacitor Cst during the emission period, 

and because the driving current loLED is proportional to '(Dm-ELVDD)2
' (i.e., a square of 

15 a value obtained by subtracting the threshold voltage Vth from the gate-source voltage 

VGs, according to a current-voltage relationship of the driving TFT T1 ), the driving 

current loLED may be determined regardless of the threshold voltage Vth of the driving 

TFTT1. 

[0049] A more detailed structure of the (sub) pixel of the organic light-emitting 

20 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 

25 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 

5 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 

10 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 

15 driving voltage ELVDD to the (sub) pixel. 

20 

[0052] Also, the (sub) pixel may include the driving TFT T1, the switching TFT T2, 

the compensating TFT T3, the initialization TFT T 4, the operation control TFT T5, the 

emission control TFT T6, the storage capacitor Cst, and an organic light-emitting 

device. 

[0053] 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 131 a corresponding to the driving TFT T1, a 

25 switching semiconductor layer 131 b corresponding to the switching TFT T2, a 

compensating semiconductor layer 131 c1, 131 c2, and 131 c3 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 131 a, the switching semiconductor layer 131 b, 

5 the compensating semiconductor layer 131 c1, 131 c2, and 131 c3, the initialization 

semiconductor layer 131 d1 through 131 d3, 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 

10 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 

15 driving source electrode 176a may correspond to a driving drain region doped with an 

impurity near the driving semiconductor layer 131 a 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 131 a of the semiconductor layer 

of FIG. 3. Also, a region of the semiconductor layer of FIG. 3 between TFTs may be 

20 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 

25 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. 
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[0056] 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 

5 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 125c1 and 125c2 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 

10 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. 

15 [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 

20 TFT T3 to be electrically coupled to each other through a connecting unit 17 4 

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 131 a, the 

25 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. 

5 [0060] The switching TFT T2 includes the switching semiconductor layer 131 b, 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 

10 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 131 b. 

[0061] The compensating TFT T3 includes the compensating semiconductor layer 

15 131c1, 131c2, and 131c3, the compensating gate electrode 125c1 and 125c2, a 

compensating source electrode 176c, and the compensating drain electrode 177 c. 

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 

20 with an impurity near the compensating semiconductor layer. The compensating gate 

electrode 125c1 and 125c2 is a dual gate electrode including a first gate electrode 

125c1 and a second gate electrode 125c2, 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 

25 174. The compensating semiconductor layer may include a part or component 131c1 

corresponding to the first gate electrode 125c1, a part or component 131 c3 

corresponding to the second gate electrode 125c2, and a part or component 131 c2 

between the parts 131 c1 and 131 c3. 
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[0062] As shown in FIG. 6, the connecting unit 17 4 may be formed of the same 

material and in the same layer as the data line 171. One end of the connecting unit 

5 174 is coupled to the compensating drain electrode 177c and an initialization drain 

electrode 177 d 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 17 4 is coupled to the first storage capacitor plate 125a 

through a contact hole 167 formed through the second insulating layer 142 and the 

10 interlayer insulating layer 160. Here, the other end of the connecting unit 17 4 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 

15 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 131 d1, 131 d2, and 131 d3. 

[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 

20 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 

25 insulating layer 160. 

[0065] The operation control TFT T5 includes the operation control semiconductor 

layer 131 e, 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 

5 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 131 e. 

[0066] The emission control TFT T6 includes the emission control semiconductor 

10 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 

15 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 

20 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 OLEO. 

[0067] One end of the driving semiconductor layer 131 a of the driving TFT T1 is 

coupled to the switching semiconductor layer 131 band the compensating 

25 semiconductor layer, and the other end of the driving semiconductor layer 131 a is 

coupled to the operation control semiconductor layer 131 e 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 177e, and 
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the driving drain electrode 177a is coupled to the compensating source electrode 176c 

and the emission control source electrode 176f. 

5 [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. 

10 [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 OLEO 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-VII of FIG. 2. As 

15 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 

20 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 131 a, the switching semiconductor layer 

131 b, 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 

25 of silicon nitride, silicon oxide, or silicon oxynitride may be arranged on the driving 

semiconductor layer 131 a, the switching semiconductor layer 131 b, 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 125c1 and 
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125c2, the previous scan line 122 including the initialization gate electrode 125d1 and 

125d2, the emission control line 123 including the operation control gate electrode 

5 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 

10 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. 

15 [007 4] 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 17 4, the 

initialization connecting line 78, and the emission control drain electrode 177f, which 

20 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 

17 4, 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 17 4, the initialization connecting line 

25 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 

5 film or planarization film. The pixel electrode may be coupled to the emission control 

drain electrode 177f 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, 

10 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 125c1 and the second gate electrode 125c2 of the 

compensating TFT T3. 

15 [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. In FIG. 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, 

20 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 125c1 

and 125c2 of the compensating TFT T3. 

[0079] If the first shield layer SD1 does not exist, the components between the first 

25 and second gate electrodes 125c1 and 125c2 of the compensating TFT T3, for 

example, the part 131 c2 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 

5 of (sub) pixels disposed near the (sub) pixel P2 in the +y and -y directions, and 

accordingly, the data line 171 near the part 131 c2 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 SO1 does not exist, parasitic capacitance may occur 

10 between the data line 171 of the (sub) pixel P2 and the part 131 c2 of the compensating 

TFT T3 of the (sub) pixel P 1, and accordingly, the electric potential of the part 131 c2 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 

15 coupled to the driving TFT T1 , if the electric potential of the part 131 c2 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 OLEO determined by the driving TFT T1 may become different 

from an initial intension, and thus quality of an image displayed by the organic light-

20 emitting display apparatus may deteriorate. 

[0082] However, according to the organic light-emitting display apparatus of some 

embodiments, because the first shield layer SO1 is disposed between the data line 171 

of the (sub) pixel P2 and the part 131 c2 of the compensating TFT T3 of the (sub) pixel 

P1, the part 131 c2 of the compensating TFT T3 of the (sub) pixel P1 may not be 

25 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 

SO1 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 

5 signal on the part 131 c2 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 131 c2 of the compensating TFT T3 may be further shielded. 

10 Here, the part 131 c2 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 131 c2 between the 

first and second gate electrodes 125c1 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 

15 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 

20 second gate electrode 125d2 of the initialization gate electrode 125d1 and 125d2 of 

the initialization TFT T 4. 

[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. If the initialization voltage line 124 has 

25 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 

5 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 SO2 does not exist, the components between the 

first and second gate electrodes 125d1 and 125d2 of the initialization TFT T4, for 

example, a part 131 d2 of the initialization semiconductor layer 131 d1, 131 d2, and 

10 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 

15 (sub) pixel of FIG. 2 in the +y and -y directions, and accordingly, the data line 171 near 

the part 131 d2 of the initialization semiconductor layer 131 d1, 131 d2, and 131 d3 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 SO2 does not exist, parasitic capacitance may 

20 occur between the data line 171 and the part 131 d2 of the initialization semiconductor 

layer 131 d1, 131 d2, and 131 d3 of the initialization TFT T4, and thus electric potential 

of the part 131 d2 of the initialization semiconductor layer 131 d1, 131 d2, and 131 d3 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 

25 the initialization TFT T 4 is electrically coupled to the driving TFT T1, if the electric 

potential of the part 131 d2 of the initialization semiconductor layer 131 d1, 131 d2, 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 OLEO 

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. 

5 [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 131 d2 of the initialization semiconductor layer 131 d1, 131 d2, and 

131d3 of the initialization TFT T4, the part 131d2 of the initialization semiconductor 

layer 131 d1, 131 d2, and 131 d3 of the initialization TFT T4 may not be affected or may 

10 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 

15 potential. Accordingly, an effect of an adjacent electric signal on the part 131 d2 of the 

initialization semiconductor layer 131d1, 131d2, and 131d3 of the initialization TFTT4 

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 

20 the part 131 d2 of the initialization semiconductor layer 131 d1, 131 d2, and 131 d3 

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 

25 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 

5 below the second storage capacitor plate 127, and the third shield layer SO3 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 SO3 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 

10 plate 127 may not extend in the -x direction where the data line 171 is located due to 

nonexistence of the third shield layer SO3, 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. 

15 [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 

20 the part 131 d2 of the initialization semiconductor layer 131 d1, 131 d2, and 131 d3 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 SO3 does not exist and thus the second storage 

capacitor plate 127 does not extend in the -x direction where the data line 171 is 

25 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 OLEO determined 

5 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 SO3 exists between the data line 

171 and the driving gate electrode 125a of the driving TFT T1, the driving gate 

10 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 SO3 is a part of the second storage capacitor plate 

127, the second storage capacitor plate 127 is coupled to the driving voltage line 172 

15 always having uniform electric potential, through the contact hole 168, and thus the 

third shield layer SO3 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 SO3 may not only be disposed between the 

20 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 SO1, the second shield layer SO2, and the third shield layer SO3, but 

25 alternatively, the organic light-emitting display apparatus may include only some of the 

first through third shield layers SO1 through SO3. In other words, the organic light­

emitting display apparatus may include at least any one of the first through third shield 

layers SO1 through SO3. 
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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 

5 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 T 4 include a single gate electrode. 

[00101] Meanwhile, all of the first through third shield layers SD1 through SD3 are 

10 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 

15 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. 

20 [00103] Referring to 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 T 4 through the contact hole 162. As 

described above with reference to FIG. 2, the initialization drain electrode 177d of the 

25 initialization TFT T4 is electrically coupled to the compensating drain electrode 177c 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 T 4. Here, 
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the two protrusions may be the first and second gate electrodes 125d1 and 125d2 of 

the initialization TFT T 4. At least a part of the second gate electrode 125d2 may be the 

5 second shield layer SO2. 

[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 

10 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 

15 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 

20 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. 

25 [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 131 d2 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 

5 and the semiconductor layer 131 d2 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 131 d2 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 

10 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 131 d2 and the second gate electrode 125d2 is arranged between 

the data line 171 and the semiconductor layer 131d2, the second gate electrode 125d2 

15 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 

20 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 

25 171, 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 

-28-

Page 373 BOE v. Samsung IPR2025-01480 
Ex-1002



1 148454/411598-03044 

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. 

5 [0011 OJ 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 

10 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 

15 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 

20 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. 

25 [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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5 

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 

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

15 

20 

25 

-30-

Page 375 BOE v. Samsung IPR2025-01480 
Ex-1002



1 148454/411598-03044 

5 

10 

15 

20 

25 

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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