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l\pprnved for use through 11/30/2020. 0MB 0551-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction 1\ct of 199c; no oersons ar~ reauired to re~oond to;:; collection of intorn-,ation unless it diso!avs a v;:;lid 0MB control rnJ1i-,ber 

UTILITY Attomev Docket No. 6655-0523PUS3 

PATENT APPLICATION First Named Inventor Jae-Young OH 

TRANSMITTAL Title ORGANIC UGHT EMITTING DISPLAY AND METHOD 
OF FABRICATING THE SAME 

Priorft_y f'v1a ii Express® 
(Only for nev,, nonprovisionai app!!carions under 37 CFR 1.53{b)) Label No. 

APPLICATION ELEMENTS Commissioner for Patents 

See A1PEP chapter 600 concerning utility patent app!fcat!on contents. ADDRESS TO: P.O. Box 1450 
Alexandria, VA 22313-1450 

1.0 Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS 
(PTOjSB/17 or equivalent) 

2. □ Applicant asserts small entity status. m □ Assignment Papers 

See 37 crn 1.,27 (cover sheet ,'s< rJocun1ent(s)) 

3. □ Applicant certifies micro entity status. See .37 CFR 1.29. 
Narne of Assignee 

App!icant must attach form PTO/SB/:LS,l. or B or equivalent. 

• ....., 

4.0 Specification [Total Pages 36 l 11. □ 37 CH! 3. 73(c) Statement 0 Power of Attorney 
Soth the daims and abstract must start on a new page. (when there is an oss1gnee} 

(See NJ PEP§ 608.0l{a) for information on the preferred arrangement) 12. □ English Translation Document 
sl~ Drawing(s) (35 IJ.S.C. 113) [Total Sheets 18 l (!f applicable) 

6. Inventor's Oath or Declaration f rota! Pages 2 l n0 Information Disclosure Statement 
(including substitute statements under 37 CFR .1.64 and assignments (PTOjSB/08 or PT0-1449) 
serving as an oarh or decfararion under 37 CFR 1.63(e)) □ Copies of citations attached 
a.o Newly executed (originai or copy) 14. □ Preliminary Amendment 
b.[ZJ A copy from a prior application (37 CFR 1.63(d)) 

'IS. □ Return Receipt Postcard 
7.[ZJ Application Data Sheet * See note below. (l'vJPEP § 503) (Should he specifically itemized) 

See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16, □ Certified Copy of Priority Document(s) 
8. □ CD-ROM or CD-R Ufforeign priority is claimed) 

in duplicate, large table, or Computer Program (Appendix) 17 □: Nonpublication Request 

□ 
,., 

Landscape Table on CD Under .35 U.S.C. 122(bl(2l(B)(i). Applicant must attach form f'TO/SB/35 

9. Nucleotide and/or Amino Acid Sequence Submission 
or equivalent. 

(if opp!fcafJ/e., items o, ·-- c. ore required) 18.2] Other: PTO/AI/V82A Transmittal 

a.O Computer Readable Form (CRF) 

b.o Specification Sequence Listing on: 

i. □ CD--ROM or CD-R (2 copies); or 

ii.D Paper 

c.D Statements verifying identity of above copies 
-----

*Note: (1) Benefit c!aims under 37 CFR l.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS). 
(2) For applications filed under 35 U.S.C. 111, the app!ication must contain an ADS specifying the app!icant if the appiicant is an 

assignee> person to whom the inventor is under an obligation to assign, or person who otherwise shows suffident proprietary 
interest in the matter. See 37 CFR 1.46(b). 

19. CORRESPONDENCE ADDRESS 

0 The address associated with Customer Number: 02292 OR □ Correspondence address beiow 

Name 

Address 

City I State I I Zip Code 

Country I Telephone I I Emaii 

Signature iDavid Bilodeaui Date June 22, 2020 

Name Registrntion No. 
(Print/Type) David A Bilodeau (Attorney/Agent) 42325 

This collection of inforrnation is required by 37 CFR L5.3(b). The information is required to obtain or retain a benefit by the pubiic which is to fl!e (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, bff 
induding 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, /1lexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THiS ADDRESS. SEND 
lO: Commissioner for Patents, P.O. Box 1450, Alexandria, Vi>. 2231:!-1450, 

if you need assistance in completing the form, calf .1-800-PT0-9199 and select option 2. 



PTO/SB/17 (0118) 
Approved for use through 11/30/2020, OMS OGSl-0032 

U.S. Patent and Trademark Office; U.S. DEPAIHME~JT OF COMMEHCE 
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/' Complete if known 

FEE TRANSMITTAL Application Number NEW Corlf. No.: NIA 

Filing Date CONCURRENTLY HEREWITH 

□ Appiicant asserts smaii entity status. See 37 CFR 1.27. First Named Inventor Jae-Young OH 

□ Appiicant certifies micro entity status. See 37 CFR 1.29. Examiner Name Not Yet Assigned 
Form PTO/SE/1SA or B or equivalent must either be enclosed or have 

Art Unit been subm;tted previously Not Yet Assigned 

TOTAL AMOUNT OF PAYMENT I ($) 1,720.00 Practitioner Docket No. 6655-0523PUS3 

METHOD OF PAYMENT (check all that appiy) 

□ Check [Z] Credit Card □ ~v1oney Order □ None □ Other (piease identify): 

[Z] Deposit Account 02-2448 
8ircl1, Stew;:-iri, Koiasch & 

Deposit Account Number: Deposit 1-\ccount Name: Bircb. LLP 

For the above-identified deposit account, the Director is hereby authorized to (check a!! that apply): 

□ Charge fee(s) indicated below □ Charge fee(s) indicated below, except for the filing fee 

[l] Charge any additional fee(s) or underpayment offee(s) [ZJ Credit any overpayment of fee(s) 
under 37 CFR 1.16 and 1.17 

WARNING: Information on this form n1ay become public. Credit card information should not be included on this form. Provide credit card 
information and authorization on PT0-2038. 

FEE CALCULATION 

1. BASIC FILING, SEARCH, ANO EXAMINATION FEES (U ~ undiscounted fee; S ~ small entity fee; M ~ micro entity fee) 

FILING FEES SEARCH FEES EXAMINATION FEES 

Ai;mlication Tl£Qe JJJfil tifil .MJfil !Ufil tifil .MJfil !Ufil tifil Mi$) Fees Paid i$l 
Utility 300 150* 75 660 330 155 760 380 190 1. 720.00 
Design 200 100 50 160 80 40 600 300 150 
Piant 200 100 50 420 210 105 620 310 1.55 

Reissue 300 150 75 660 330 165 2,200 1,.100 550 
Provisional 280 140 70 0 0 0 0 0 0 
~ The $1SO srna!i entity status ming fee for a utility application is further reduced to $75 for a s~r1a!! entity status applicant who files the application via f.FS-Web. 

2. EXCESS CLAIM FEES 

Fee OescriQtion Umliscmmted fee ($) Small Enti!l( fee !Sl Micro Entit)t'. Fee ($! 
Each c.!aim over 20 (induding Reissues) 100 50 25 

Each independent elaim over 3 (jnduding Reissues) 460 230 115 
Muitipie dependent claims 820 410 205 
Total Claims Extra Claims ~ Fee PaidJ:.~l 

20 -20or HP= 0 X 100.00 C 0.00 MultiQle OeQendent Claims 
HP= highest number of totai claims paid for, if greater than 20. Fee{$) fee Paid !~l 
lnde12, Claims Extra Claims ~ Fee Paid mi __________ 0.00_ _ _____ 0.00 _____ 

1 -3orHP= 0 )( ---460 00 ---- = _______ 0.00 ______ 
HP= highest number of independent daims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 

If the specification and drawings exceed 100 sheets of paper (excluding eiectronically filed sequence or computer listings under 37 CFR 1.52(e)), 
the application size fee due is $400 ($200 for sma!I entity) ($100 for micro entity) for each additiona! 50 sheets or fraction thereof. See 3S U.S.C. 
41(a)(l)(G) and 37 cm 1.16(s). 
Total Sheets Extra Sheets Number of each additional 50 or fraction thereof ~ fee Paid~) 

54 - 100" 0 / 50 = 0 (round up to a whole number) X 400.00 -· 0 00 

4. OTHER FEE(S) Fees Paid i$l 

Non·English specification, $130 fee (no srnaii or micro entity discount) 0.00 

Non-electronic filing fee under 37 CFR 1.16(ti for a utility application, $400 fee ($200 small or micro entity) 

Other (e.g.; iate fiiing surcharge): 

,-SUBMITTED BY 

Signature /David Bilodeau/ I 
Registration No. 

42325 Telephone 703-205-8000 (Attorney/Agent) 

.._ Name (Print/Type) David A Bilodeau Date June 22, 2020 

This collection of infonr1ation is required by 37 C:FB 1.1.36. The information i~~ required to obtain or retain a benefit by the public which is to rne (and by the lJSPTO to 
prrxe~~s) an application. Confidentiality is governed by 35 U.S.C. 122. and 37 G=R 1.14. This co!!ection is estimated to take 30 rr'1inutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time wrn vary depending upon the individual case. Anv 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 inforrnation Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce .. P.O. Box 1450, A!exacdria. VA 22313·1450. DO tWT SEND FEES OR COMPLETED FORMS TO THiS ADDRESS. SEND 
TO: Commissioner tor Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

if you need assistance in completing the form, calf .1-800-PT0-9199 and select option 2. 

_, 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AiA/82A (07-13) 

Approved for use through 01/31/2018. OMS 0651-0035 
U,S, Patent and TrarJemark Office, U,S, DEPARTMEt~T OF COMMERCE 

Under tile Paperwork Retiuciion Act of 1995, no persons are requiret1 lo respond to a coilection of information unless it tiisplays a valirJ 0MB conlroi number, 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/828) to identify the appiication to which the 
Power of Attorney is directed, in accordance with 37 CFR 1,5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form, If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney wiii not be recognized in the application, 

Application Number NEW 

Filing Date CONCURRENTLY HEREWiTH 

First Named Inventor Jae-Young OH 

Title ORGANIC LIGHT EMITTING DISPLAY AND METHOD OF FABRICATING THE SAME 

Art Unit Nol Yet Assigned 

Examiner Name Not Yet Assigned 

Attorney Docket Number 6655-0523PUS3 

SIGNATURE of Applicant or Patent Practitioner 

Signature /David Bilodeau/ Date (Optional) ,June 22. 2020 

Name Registration 
David A Bilodeau Number 42325 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

I 
NOTE: This form must be signed in accordance with 37 CFR 1.33, See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

[Z] *Total of 1 forms are submitted. 

Thls collection of information is required by 37 CFR 1,131, 1.32, and 1,33. 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 bjf' 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting t~1e completed 
application form to the USPTO. Time will vary depending upon the individuai 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. 

ff you need assistance in completing the form, calf 1-800-PT0-9199 and select option 2, 



rsro.: . .:.\).:\/82B (O?-i~'.) 
App•t1VGd fG) UG~: !hff.1Ul3h xx/'/X/XY->:.~. Oi\·1B or)Si-OO:r:; 

[ 
I hereby revoke all prEf1lous P0~vers d attorney given in tf1e abcve-identitfed pafor',t apti!icatiorC 

[2] I hereby aPpo1nl Pmclit:oner(s) ,:l~iSCici:?.ted with the following(;,;st.9rr1er Nu(nber army/ou1· attorney(s) 0( agent(~), ::ind to 
trans::tetali t!u:~:dness in the. UniH:.!d Stat~:s Pah:n1t and Tradernt~rk ()ff~cf~ conn::.:ctec~ Ehere1rv:th for ihe appficaaion n~ferencr~d 

□ 

in the ~t.tached tran~nnit~af iette:- (forrr: PTC)/AJ.t .. J8;2f\ or equivalent}: 

OR !02292 
! hereby appoint Practitioner(~;} narnec~ be!o101 as rny/our atto:-t:ey(~:} or ;~gent(s)~ and to trans;~ct ai! bus:ne~;s in the 
United Stales Patent and Tradernark Office connected themw,th for lhe application referenced ,n the attached 
fransrrdtal lette1· (form PTO!AINS~!A m equivale::i): 

N~m0 Reg:stration Nwr:ber 

Please recr>gn,ze or change the correspondence address for the above-identified patent to: 
GJ Th~·y~~f3?)~Jt:K·~r,s?Xi8~t:tl'Yli!h ti:t: abovr:~rr:erHlone:.:: Cumornf:: Nurnt,~1r. 

OR 

J 

!----------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

I am the Applicant: 
[::} Inventor or Joint lnve:1tor 

0 legal Represt~nt;;,liwcf a Dec~:;,m~,d er l.,~~Jally Incapacitated hven!or 

[Z] Assignee or Person tc Whom thE, Inventor is Und;x an Obligation to ASS{Jn 
r····1 Person Who Ottir,;rwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR ·i .46(b)(2) was 
••••••• granted in the app! i-ation or is concurrently being f,led with this ciocurnent) 

Signaiun:i ) _ ___, ' ,--,;:ilo 

Name ______ Jvng __ n Kenneth OH 1'--:- -----------------------------------------------------t---;.01:-pt,,'..\1:e 

Title and Company Vice President, LG D!s lav Co., Ltd. 
M.t~Ii~. s:~1nah.::-t: ., Thh; fonn rn;.:si br~ siuned b:./ tfF~ applicant cw app:!t8r.fs r~~prest~ntaHve· ir. ar.r.c,:dance with 37 CFR 1 .~t3. Se·B 3? CFR i .4 fo:­
signatur~:: requlH:::·Jif::nts and c~:r.im,~:3t:ons ... S.wb:Ydt nH.:!t:p!~ k.:rrns; io:· ~r:ore than .ons .. ::.:.is1nat:-o~r~ .... ~►:::e.t-.ek~w ... 

This ".t'}:!•::•J:or-: cf mforrnatio:-: i:; r..-:=~t!i:•&d b)•' 31 GFH ·L3·;, ·132 and·~ .~i:::. TfH~ lnforrnaHo:-: ::; ?(~q~..:!rt:d to abta:n nr retsm 21 t-&n&tit by t~,& ;x~b!;\: wtw::h is tt1 file :;a:1d by n1e 
USPTC: t:; :.1:rg_:1.:s:~} :;r• Hpoi::.-::,:;~•:):L C:..mi;t)f:::t:ai;ry· :s ~~o·•.:f:mf:d tJy ~tti U.S.C. f~:-~~ and ::.~r c.r:R ·1 ·rl ·:;pd ·:. i4: Tr~is tx~Hi.:ct:t~n 1s 1.:s~im.=~:1.xi te tak•: ;3 mi:-:l:tt::s to co:r:p!etf:. 
i:-:cl1..:•;l:1g gathe:·ir-:~1 1 ;xepa:·l:-:~1, a:-:cl sut:mit!ln9 th::i- :::ompf~::t1.:r.i ~mr-:-!icsHGo ft)fi"?s tf3 m:·: USP TO. T:me 'NH: v:_vv r31sw2nr.i:fi9 up:x~ th0 i~vJ1v!tiu;3; r.ase. Aoy CG:'nmt:n!s n:1 
th:;;~ am:.1:.1~? ot tl:-:1G y'CU req:.:irG ~o e:.1mptt:,~~: ~r11~ fnr:"ll ;,r1~"j/:'}( ~::uoo:.:-:sti~)n~. ft): reduci::o !!'-is hurd{~t:. ~hnu:c be SG~":~ k1 th~ Chi~::f :~~forrn::st:rN: cm:c:·:-r. U}:~. P':3,t{;.~~t a:,c 
Tr~tii.:m8rk O:'ii:_;(~. U.S. 01.:-:pa:it::1.~:-:t ,·.:f C;_:,rr:m~:r.:~. P.D, Bri:< ~ .. ~t'.O, .. •\l~xa:-:dr:<.~, '-//~, 2~:~1i~1- i~~t)G. DO l\:OT t)E~ND FEES DR COMPU:TED FORMS TD THlS 



Docket No.: 6655-0523PUS3 
(Patent) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent Application of: 
Jae-Young OH 

Application No.: NEW Confirmation No.: Not Yet Assigned 

Filed: CONCURRENTLY HEREWITH Art Unit: 

For: ORGANIC LIGHT EMITTING DISPLAY Examiner: 
AND METHOD OF FABRICATING THE 
SAME 

INFORMATION DISCLOSURE STATEMENT 

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

Dear Commissioner: 

Not Yet Assigned 

Not Yet Assigned 

Applicant(s) hereby submit(s) an Information Disclosure Statement for consideration by 

the Examiner. 

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION 

The patents, publications, or other information submitted for consideration by the Office 

are listed on the attached PTO/SB/08. 

II. COPIES 

□ a. Copies of foreign patent documents, non-patent literature and other information 

are provided. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP EHC/BFF/bm 



Application No.: NEW Docket No.: 6655-0523PUS3 
Page 2 of5 

b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any 

information not provided can be found in one or more of the following applications which has 

been relied upon for an earlier filing date under 35 U.S.C. § 120: 

U.S. Application No. and U.S. Filing Date 

16/666,105 filed October 28, 2019; and 

15/637,728 filed June 29, 2017. 

III. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION 

□ a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the 

relevance of all non-English language patents, publications, or other information listed on the 

attached PTO/SB/08 form(s) is indicated thereon by a check mark at column T to designate the 

submission of one or more of the following: an English language abstract (as a partial 

translation); a machine-generated translation; a full or partial translation; and/or a statement of 

relevance. 

□ b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE 

COMMUNICATION: An English language version of the search report or Foreign Patent Office 

communication that indicates the degree of relevance is attached. 

IV. 

□ 

c. OTHER: The following additional information is provided. 

The relevance of the documents can be found in the parent application. 

STATEMENT UNDER 37 C.F.R. § l.97(e) 

The undersigned hereby states that: 

a. Each item of information contained in the IDS 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 IDS. See 37 C.F.R § l.97(e)(J). This statement does not 

relate to English language counterparts not listed in a communication from the foreign patent 

office. Such English language counterparts are provided to aid the Examiner's consideration of 

non-English items first cited in the communication from the foreign patent office; or 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP EHC/BFF/bm 



Application No.: NEW Docket No.: 6655-0523PUS3 
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□ b. No item of information contained in the IDS was cited in a communication from a 

foreign patent office in a counterpart foreign application, and, to the knowledge of the person 

signing the certification after making reasonable inquiry, no item of IDS was known to any 

individual designated in 37 C.F.R. § l.56(c) more than three months prior to the filing of the 

IDS. See 37 C.F.R. § l.97(e)(2); or 

□ C. Some of the items of information in the IDS were cited in a communication from 

a foreign patent office. Such items were first cited in a communication from a foreign patent 

office in a counterpart foreign application not more than three months prior to the filing of this 

IDS. See 37 C.F.R. § l.97(e)(J). This statement does not relate to English language counterparts 

not listed in a communication from the foreign patent office. Such English language counterparts 

are provided to aid the Examiner's consideration of non-English items first cited in the 

communication from the foreign patent office. As to the remaining items of information, to the 

knowledge of the person signing the certification after making reasonable inquiry, such 

remaining items were not known to any individual designated in 37 C.F.R. § l.56(c) more than 

three months prior to the filing of this statement. See 37 C.F.R. § l.97(e)(2). 

V. STATEMENT UNDER 37 C.F.R. § l.704(d)(l) 

Patent Term Adiustment Reduction Should Not Apply 

□ Form PTO/SB/133 is attached. 

VI. FEES 

a. This Information Disclosure Statement is being filed concurrently with the filing 

of a new patent application or Request for Continued Examination. No fee is required. 

□ b. This Information Disclosure Statement is being filed within three months of the 

filing date of an application. See 37 C.F.R. § l.97(b)(J) and 37 C.F.R. § l.97(b)(2). No fee is 

required. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP EHC/BFF/bm 



Application No.: NEW Docket No.: 6655-0523PUS3 
Page 4 of5 

□ C. This Information Disclosure Statement is being filed before the mailing date of a 

first Action on the merits. See 37 C.F.R. § l.97(b)(3). No fee is required. If a first Office Action 

on the merits has issued, please consider this IDS under 37 C.F.R. § l.97(c) and see the 

statement under 37 C.F.R. § l.97(e) above. If no statement has been made, charge our deposit 

account for the required fee. 

□ d. This Information Disclosure Statement is being filed before the mailing date of a 

Final Office Action or before the mailing date of a Notice of Allowance or before an action that 

otherwise closes prosecution in the application. See 37 C.F.R. § l.97(c)(J). 

D No statement. The fee as required by 37 C.F.R. § l. l 7(p) is provided. 

or 

D See the above statement. No fee is required. 

□ e. This Information Disclosure Statement is being filed on or after the mailing date 

of a Final Office Action, on or after the mailing date of a Notice of Allowance, or on or after an 

action that otherwise closes prosecution in the application (see 37 C.F.R. § l.97(d)), see the 

statement above. The fee as required by 37 C.F.R. § l. l 7(p) is provided. 

VII. PAYMENT OF FEES 

D The required fee is listed on the attached Fee Transmittal. 

0 No fee is required. 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP EHC/BFF/bm 
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If the Examiner has any questions concerning this IDS, please contact the undersigned. If 

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to 

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No. 

02-2448. 

Dated: 

Attachment(s): 
0 PTO/SB/08 
□ Document(s) 

June 22, 2020 

□ Foreign Patent Office Communication(s) 
□ Foreign Search Report(s) 
□ Form PTO/SB/133 
□ Fee 
□ Other: 

BIRCH, STEW ART, KOLASCH & BIRCH, LLP 

Respectfully submitted, 

By /David Bilodeau/ 
David Bilodeau IBFFI 
Registration No.: 42325 
BIRCH, STEW ART, KOLASCH & BIRCH, LLP 
8110 Gatehouse Road 
Suite 100 East 
Falls Church, VA 22042 
703-205-8000 

EHC/BFF/bm 
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PTO/SB/08[-! (07 M09) 
Approved for use through 0?/31/2012. OMl3 0551-0031 

U.S. Patent and Tradernark Office-US. DEPAF<TMENT OF COMMEF<CE 
Under tl1e Paperwork reduction J,ct of 1995, nc, persons are required to respond to a co!iec.tion of information un!ess it contains a vaiid Ofv1B control number. 

" Subs!i!u!e for form 1449A/PTO Complete if Known 

Application Number NEVV 
INFORMATION DISCLOSURE Filing Date June 22 2020 
STATEMENT BY APPLICANT First Named Inventor Jae-Young Oh 

Art Unit NOT YET ASSIGNED 
{Use as many sheets as necessary) Exaniiner Name NOT YET ASSIGNED 

\... S~1eet I 1 I or 1 2 Attorney Docket Number 665~i-O~i23PUS3 _) 

Examiner Cite 
initial"' f'.Jo 

Examiner 
Initial"' 

Cite 
No. 1 

11 

Document Number 

Number• Kind Code 2 (if known) 

F=oreign Potent Document 

U.S. PATENT DOCUMENTS 
Pub!ication Date 
IV1M-DD-YYYY 

N;:-ime of Patentee or 
Applicant of Cited Document 

FOREIGN PATENT DOCUMENTS 

,_ _________________ __, Publication Date Name of Patentee or 
Applicant of Cited 

Document 
Countr/ 
Code 

CN 

Number
4

Kind Code (if known/ 

101661949 -A 

MM,,DD-YYYY 

03-03-2010 

Pages, colurnns, Lines, V\/here 
Relevant Passaoes or l~elevant 

Figures Appear 

Pa"es •'olumns Liner.. \/Vl1ere 
;:e1:va~t-Passag~s ·or Relevant 

Figures Appear T6 

! ✓ ! 
12 KR 10-2012-0060926-A 06-12-2012 ! ✓ ! 

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ 

13 KR 10-2014-0069708-A 06-10-2014 1✓1 

14 KR 10-2015,0001019,, A 

15 KR 10-2015-0026921 - A 

01 .. 06-2015 

03-11-2015 

1✓! 

! ✓ ! 
--------------------- 16 KR--------1-0:20:is:0043577-:-;---------------------------- --04:22~-20-;s-------- ----------------------------------------------------- ------------------------------------------ r,r 

Examiner 
Signature 

Date 
Considered 

* EXAMINER: Initial if reference considered, whether or not citation 1s 1n r.onforrnance with MPEP 509 Drow line through citation 1f not in conformance and not 
Considered. lnc!ude copy of this form \Nith next communic;:-ition to appliccant. 1. Applicant's unique citation design number (optional). 2 See Kinds Codes of 

USPTO patent Documents. at ww-..v.uspto.gov or fv1PEP 90·1 .04. 3. Enter Office that issued the document, by tl1e t-..vo-!etter code (VV!PO Standard ST.3). 4. Fm 
Japanese patent documents, tt1e indication of tbe year of the reign of U1e Emperor must precede U1e serial number of tbe patent document. 5. Kind of document by 

the appropriate symbols as indicated on the document under VVIPO Standard ST. 16 if possible. 6. Applicant is to plar.e a d1eck mork here if Engiish language 

Trans!ation is attached. 

Tbis collection of information is required by 37 C FF~ 1.97 and 1.98. The information is required to obtain or retain a benefit by the public wt1ict1 is to file (and by the 

USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 c1nd 37 CFR 1.14. This collection is estimated to take 2 hours to complete, 
inciuding gattoering, preporing, and submitting Hie completed application form the USPTO. Time wiil vary depending upon U1e individuoi case. Any comments 

on U1e amount of time you require to compiete this form and/or suggestions for reducing this burden, should be sent to the Cl1ief !nformmion Officer, U.S. Patent 
and Trademark Office, P.O. Box 1450 Aiexandria. VA 2231 J .. 1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 
SEND TO: Comm,ssioner for Patents, P,O, Box 1450, Alexandria, VA 2231:1-1450, 

If you need assistance rn completing u,e form, cali 1-800-PT0-9199 ( 1-800-786.9199) and setect option 2_ 



r 

PTO/SB/08[-! (07 M09) 
Approved for use through 0?/31/2012. OMl3 0551-0031 

U.S. Patent and Tradernark Office-US. DEPAF<TMENT OF COMMEF<CE 
Under tl1e Paperwork reduction J,ct of 1995, nc, persons are required to respond to a co!iec.tion of information un!ess it contains a vaiid Ofv1B control number. 

" Subs!i!u!e for form 1449A/PTO Complete if Known 

Application Number NEVV 
INFORMATION DISCLOSURE Filing Date June 22, 2020 
STATEMENT BY APPLICANT First Named Inventor Jae-Young Oh 

Art Unit NOT YET ASSIGNED 
{Use as many sheets as necessary) Exaniiner Name NOT YET ASSIGNED 

\... S~1eet I 2 I or 1 2 Attorney Docket Number 665~i-O~i23PUS3 _) 

Examiner Cite Document Number 
initial"' f'.Jo 

Number• Kind Code 2 (if known) 

U.S. PATENT DOCUMENTS 
Pub!ication Date 
IV1M-DD-YYYY 

N;:-ime of Patentee or 
Applicant of Cited Document 

Pages, colurnns, Lines, V\/here 
Relevant Passaoes or l~elevant 

Figures Appear 

''''''''''''''''''''' '''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

Examiner 
Initial"' 

FOREIGN PATENT DOCUMENTS 
F=oreign Potent Document Cite 

No. 1 
,_ _________________ __, Publication Date 

Countr/ 
Code 

17 CN 

18 CN 

19 CN 

Number
4

Kind Code (if known/ 

102738199 -A 

104517991 -A 

104750285 - A 

MM,,DD-YYYY 

10-17-2012 

04-15-2015 

07-01-2015 

Name of Patentee or 
Applicant of Cited 

Document 

Pa"es •'olumns Liner.. \/Vl1ere 
;:e1:va~t-Passag~s ·or Relevant 

Figures Appear T6 

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ 

Examiner 
Signature 

Date 
Considered 

1----, 

* EXAMINER: Initial if reference considered, whether or not citation 1s 1n r.onforrnance with MPEP 509 Drow line through citation 1f not in conformance and not 

Considered. lnc!ude copy of this form \Nith next communic;:-ition to appliccant. 1. Applicant's unique citation design number (optional). 2 See Kinds Codes of b Jr 
USPTO patent Documents. at ww-..v.uspto.gov or fv1PEP 90·1 .04. 3. Enter Office that issued the document, by tl1e t-..vo-!etter code (VV!PO Standard ST.3). 4. Fm 
Japanese patent documents, tt1e indication of tbe year of the reign of U1e Emperor must precede U1e serial number of tbe patent document. 5. Kind of document by 

the appropriate symbols as indicated on the document under VVIPO Standard ST. 16 if possible. 6. Applicant is to plar.e a d1eck mork here if Engiish language 

Trans!ation is attached. 

Tbis collection of information is required by 37 C FF~ 1.97 and 1.98. The information is required to obtain or retain a benefit by the public wt1ict1 is to file (and by the 

USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 c1nd 37 CFR 1.14. This collection is estimated to take 2 hours to complete, 
inciuding gattoering, preporing, and submitting Hie completed application form the USPTO. Time wiil vary depending upon U1e individuoi case. Any comments 

on U1e amount of time you require to compiete this form and/or suggestions for reducing this burden, should be sent to the Cl1ief !nformmion Officer, U.S. Patent 
and Trademark Office, P.O. Box 1450 Aiexandria. VA 2231 J .. 1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 
SEND TO: Comm,ssioner for Patents, P,O, Box 1450, Alexandria, VA 2231:1-1450, 

If you need assistance rn completing u,e form, cali 1-800-PT0-9199 ( 1-800-786.9199) and select option 2. 



Attorney Docket No. 6655-0523PUS3 

UNITED STATES PATENT APPLICATION 

OF 

Jae-Young OH 

FOR 

ORGANIC LIGHT EMITTING DISPLAY AND METHOD OF FABRICATING 

THESAME 



Attorney Docket No. 6655-0523PUS3 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application is Continuation of U.S. Patent Application No. 

16/666,105 filed on October 28, 2019, which is a Divisional of U.S. Patent Application 

No. 15/637,728 filed on June 29, 2017 (now U.S. Patent No. 10,505,142 issued on 

December 10, 2019), which claims priority under 35 U.S.C. § l 19(a) to Korean Patent 

Application No. 10-2016-0083006, filed on June 30, 2016, all of these applications are 

hereby incorporated by reference as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

[0002] Field of the Invention 

[0003] The present invention relates to an organic light emitting display and a 

method of fabricating the same, and more particularly, to an organic light emitting 

display which can achieve weight reduction and slimming, and a method of fabricating 

the same. 

[0004] Discussion of the Related Art 

[0005] A touchscreen is an input device through which a user may input a 

command by selecting instructions displayed on a screen of a display, using a hand or an 

object. That is, the touchscreen converts a contact position directly contacting a human 

hand or an object into an electrical signal and receives instructions selected at the contact 

position as an input signal. Such a touchscreen may substitute for a separate input device 

connected to a display device and operated, such as a keyboard or a mouse, and thus 

applications of touchscreens have gradually increased. 

[0006] In general, a touchscreen is attached to the front surface of a display panel, 

such as a liquid crystal display panel or an organic electroluminescent display panel. In 
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this instance, since the touchscreen is separately manufactured and then attached to the 

front surface of the display panel, an attachment process is additionally performed and 

thus the overall process becomes complicated and manufacturing costs are raised. Further, 

the overall thickness of the display panel is increased by the touchscreen and it may be 

difficult to secure flexibility and transmittance due to the increased thickness. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, the present invention is directed to an organic light emitting 

display and a method of fabricating the same that substantially obviates one or more 

problems due to limitations and disadvantages of the related art. 

[0008] An object of the present invention is to provide an organic light emitting 

display which can achieve weight reduction and slimming, and a method of fabricating 

the same. 

[0009] Additional advantages, objects, and features of the invention will be set 

forth in part in the description which follows and in part will become apparent to those 

having ordinary skill in the art upon examination of the following or may be learned from 

practice of the invention. The objectives and other advantages of the invention may be 

realized and attained by the structure particularly pointed out in the written description 

and claims hereof as well as the appended drawings. 

[0010] To achieve these objects and other advantages and in accordance with the 

purpose of the invention, as embodied and broadly described herein, an organic light 

emitting display includes light emitting elements disposed on a substrate, an 

encapsulation unit disposed on the light emitting elements and including a plurality of 

3 



Attorney Docket No. 6655-0523PUS3 

inorganic encapsulation layers and at least one organic encapsulation layer disposed 

between the inorganic encapsulation layers, and touch sensing lines and touch driving 

lines disposed so as to intersect each other such that at least one of the inorganic 

encapsulation layers and the at least one organic encapsulation layer is interposed 

therebetween. 

[0011] Both the foregoing general description and the following detailed 

description of the present invention are exemplary and explanatory and are intended to 

provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The accompanying drawings, which are included to provide a further 

understanding of the invention and are incorporated in and constitute a part of this 

application, illustrate embodiment(s) of the invention and together with the description 

serve to explain the principle of the invention. In the drawings: 

[0013] FIG. 1 is a plan view of an organic light emitting display having touch 

sensors in accordance with one embodiment of the present invention; 

[0014] FIG. 2 is a cross-sectional view of the organic light emitting display, 

taken along line 1-1' of FIG. l; 

[0015] FIGS. 3A to 3D are plan and cross-sectional views illustrating a method 

of fabricating the organic light emitting display shown in FIGS. 1 and 2 according to an 

embodiment; 

[0016] FIG. 4 is a plan view of an organic light emitting display having touch 

sensors in accordance with a further embodiment of the present invention; 
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[0017] FIG. 5 is a cross-sectional view of the organic light emitting display, 

taken along line 11-11' of FIG. 4; 

[0018] FIGS. 6A to 6F are plan and cross-sectional views illustrating a method of 

fabricating the organic light emitting display shown in FIGS. 4 and 5 according to an 

embodiment; 

[0019] FIG. 7 is a cross-sectional view of an organic light emitting display 

having touch sensors in accordance with another embodiment of the present invention; 

[0020] FIGS. SA to SF are cross-sectional views illustrating a method of 

fabricating the organic light emitting display shown in FIG. 7 according to an 

embodiment; 

[0021] FIG. 9 is a cross-sectional view of an organic light emitting display 

having touch sensors in accordance with another embodiment of the present invention; 

and 

[0022] FIG. 10 is a cross-sectional view of an organic light emitting display 

having touch sensors in accordance with another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0023] Reference will now be made in detail to the preferred embodiments of the 

present invention, examples of which are illustrated in the accompanying drawings. 

Wherever possible, the same reference numbers will be used throughout the drawings to 

refer to the same or like parts. 
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[0024] FIGS. 1 and 2 are plan and cross-sectional views of an organic light 

emitting display having touch sensors in accordance with one embodiment of the present 

invention. 

[0025] An organic light emitting display having touch sensors shown in FIGS. 1 

and 2 includes at least one switching thin film transistor, at least one driving thin film 

transistor 130, light emitting elements 120, an encapsulation unit 140, touch driving lines 

152 and touch sensing lines 154. 

[0026] The at least one switching thin film transistor and the at least one driving 

thin film transistor are formed on a lower substrate 111 formed of plastic or glass. 

[0027] The switching thin film transistor is connected to a gate line and a data 

line at the intersection therebetween, and the driving thin film transistor 130 is connected 

to the switching thin film transistor and a power line. 

[0028] The driving thin film transistor 130 includes, as an example shown in FIG. 

2, a gate electrode 132, a semiconductor layer 134 overlapping the gate electrode 132 

with a gate insulating film 112 interposed therebetween, and source and drain electrodes 

136 and 138 formed on a first protective film 114 and contacting the semiconductor layer 

134. 

[0029] The light emitting element 120 includes an anode 122, an organic light 

emitting layer 124 formed on the anode 122, and a cathode 126 formed on the organic 

light emitting layer 124. 

[0030] The anode 122 is conductively connected to the drain electrode 138 of the 

driving thin film transistor 130 exposed through a pixel contact hole formed through a 

second protective film 116. The organic light emitting layer 124 is formed on the anode 
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122 in an emission region provided by a bank 128. The organic light emitting layer 124 is 

formed by stacking a hole-related layer, a light emitting layer and an electron-related 

layer on the anode 122 in regular order or in reverse order. The cathode 126 is formed 

opposite the anode 122 with the organic light emitting layer 124 interposed therebetween. 

[0031] The encapsulation unit 140 prevents external moisture or oxygen from 

penetrating through the light emitting element 120, which is vulnerable to external 

moisture or oxygen. For this purpose, the encapsulation unit 140 includes a plurality of 

inorganic encapsulation layers 142 and 146 and an organic encapsulation layer 144 

disposed between the inorganic encapsulation layers 142 and 146, and the inorganic 

encapsulation layer 146 is disposed as the uppermost layer. Here, the encapsulation unit 

140 includes at least two inorganic encapsulation layers 142 and 146 and at least one 

organic encapsulation layer 144. In the present invention, the structure of the 

encapsulation unit 140 in which the organic encapsulation layer 144 is disposed between 

the first and second inorganic encapsulation layers 142 and 146 will be exemplarily 

described. 

[0032] The first encapsulation layer 142 is formed on the substrate 111 provided 

with the cathode 126 so as to be located most adjacent to the light emitting element 120. 

The first encapsulation layer 142 is formed to expose touch driving pads 170 and touch 

sensing pads 180. Such a first encapsulation layer 142 is formed to have a monolayer or 

multilayer structure using an inorganic insulating material which can be deposited at a 

low temperature, such as silicon nitride (SiNx), silicon oxide (SiOx), silicon oxynitride 

(SiON) or aluminum oxide (AhO3). Therefore, damage to the organic light emitting layer 
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124 by a high-temperature atmosphere during a deposition process of the first 

encapsulation layer 142 can be prevented. 

[0033] The organic encapsulation layer 144 is formed to have a smaller area than 

that of the first inorganic encapsulation layer 142 and exposes both ends of the first 

inorganic encapsulation layer 142. The organic encapsulation layer 144 serves as a buffer 

to damp stress between respective layers according to warpage of the organic light 

emitting display and strengthens planarization performance of the organic light emitting 

display. The organic encapsulation layer 144 is formed to have a monolayer or multilayer 

structure using an organic insulating material, such as acrylic resin, epoxy resin, a 

polymeric resin (for example, polyimide or polyethylene) or silicon oxycarbide (SiOC). 

[0034] The second inorganic encapsulation layer 146 is formed on the substrate 

111 provided with the organic encapsulation layer 144 formed thereon so as to cover the 

upper and side surfaces of the organic encapsulation layer 144 and the first inorganic 

encapsulation layer 142. Therefore, the second inorganic encapsulation layer 146 

minimizes or blocks penetration of external moisture or oxygen into the first inorganic 

encapsulation layer 142 and the organic encapsulation layer 144. Such a second inorganic 

encapsulation layer 146 is formed to have a monolayer or multilayer structure using an 

inorganic insulating material, such as silicon nitride (SiNx), silicon oxide (SiOx), silicon 

oxynitride (SiON) or aluminum oxide (AhO3). 

[0035] The touch sensing lines 154 and the touch driving lines 152 are disposed 

so as to intersect each other such that at least one of the first and second inorganic 

encapsulation layers 142 and 146 and the organic encapsulation layer 144 of the 

encapsulation unit 140 is interposed therebetween. In this embodiment of the present 
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invention, a structure, in which the touch sensing lines 154 and the touch driving lines 

152 are disposed so as to intersect each other such that the uppermost layer, i.e., the 

second inorganic encapsulation layer 146, of the encapsulation unit 140 is interposed 

therebetween, will be exemplarily described. 

[0036] The touch driving line 152 includes a plurality of first touch electrodes 

152e, and first bridges 152b to conductively connect the first touch electrodes 152e. 

[0037] The first touch electrodes 152e are spaced apart from each other in the Y-

axis direction by designated intervals on the second inorganic encapsulation layer 146. 

Each of the first touch electrodes 152e is conductively connected to the adjacent first 

touch electrode 152e through the first bridge 152b. 

[0038] The first bridges 152b are formed on the organic encapsulation layer 144, 

are exposed through touch contact holes 150 formed through the second inorganic 

encapsulation layer 146, and are conductively connected to the first touch electrodes 152e. 

The first bridge 152b is disposed so as to overlap the bank 128 and, thus, lowering of an 

aperture ratio due to the first bridges 152b can be prevented. 

[0039] The touch sensing line 154 includes a plurality of second touch electrodes 

154e, and second bridges 154b to conductively connect the second touch electrodes 154e. 

[0040] The second touch electrodes 154e are spaced apart from each other in the 

X-axis direction by designated intervals on the second inorganic encapsulation layer 146. 

Each of the second touch electrodes 154e is conductively connected to the adjacent 

second touch electrode 154e through the second bridge 154b. 

[0041] The second bridges 154b are disposed on the second inorganic 

encapsulation layer 146 so as to be coplanar with the second touch electrodes 154e, and 
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thus are conductively connected to the second touch electrodes 154e without separate 

contact holes. In the same manner as the first bridge 152b, the second bridge 154b is 

disposed so as to overlap the bank 128 and, thus, lowering of an aperture ratio due to the 

second bridges 154b can be prevented. 

[0042] Since the touch sensing lines 154 and the touch driving lines 152 intersect 

each other with the second inorganic encapsulation layer 146 interposed therebetween, 

mutual capacitances Cm are formed at the intersections between the touch sensing lines 

154 and the touch driving lines 152. Therefore, the mutual capacitance Cm is charged 

with charges by a touch driving pulse supplied to the touch driving line 152 and 

discharges the charges to the touch sensing line 154, thus serving as a touch sensor. 

[0043] The touch driving lines 152 of the present invention are connected to a 

touch driving unit through first routing lines 156, first routing pads 176 and the touch 

driving pads 170 disposed in an edge area. Further, the touch sensing lines 154 are 

connected to the touch driving unit through second routing lines 166, second routing pads 

186 and the touch sensing pads 180 disposed in the edge area. 

[0044] The first routing line 156 is conductively connected to the first touch 

electrode 152e through a first routing contact hole 158 and thus transmits a touch driving 

pulse from the touch driving pad 170 to the touch driving line 152. The second routing 

line 166 is conductively connected to the second touch electrode 154e through a second 

routing contact hole 168 and thus transmits a touch signal from the touch sensing line 154 

to the touch sensing pad 180. 

[0045] The first and second routing lines 156 and 166 are formed to have a 

multilayer structure. For example, each of the first routing lines 156 has a structure in 
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which a first routing conductive layer 156a and a second routing conductive layer 156b 

are stacked, and each of the second routing lines 166 has a structure in which a first 

routing conductive layer and a second routing conductive layer are stacked. Here, the first 

routing conductive layer 156a is formed to have a monolayer or multilayer structure 

using Al, Ti, Cu or Mo, and the second routing conductive layer 156b is formed of an 

ITO, IZO, IGZO or ZnO-based transparent conductive oxide, which is the same material 

as the first bridges 152b, on the first routing conductive layer 156a. Therefore, if any one 

of the first and second routing conductive layers 156a and 156b of each of the first and 

second routing lines 156 and 166 is cut, the other conductive layer transmits a touch 

driving pulse and a touch signal. 

[0046] The first and second routing pads 176 and 186 respectively extend from 

the first and second routing lines 156 and 166 and thus have a structure in which first and 

second conductive layers 156a and 156b are stacked in the same manner as the first and 

second routing lines 156 and 166. The first routing pads 176 conductively connect the 

first routing lines 156 and the touch driving pads 170, and the second routing pads 186 

conductively connect the second routing lines 166 and the touch sensing pads 180. 

[0047] Each of the touch driving pads 170 and the touch sensing pads 180 

includes a pad electrode 172 or 182 and a pad connection electrode 17 4 or 184 disposed 

on the pad electrode 1 72 or 182 so as to cover the pad electrode 172 or 182. 

[0048] The pad connection electrodes 174 and 184 of the touch driving pads 170 

and the touch sensing pads 180 are conductively connected to the first and second routing 

pads 176 and 186 exposed through pad contact holes 160 formed through the second 

inorganic encapsulation layer 146. Particularly, the pad connection electrodes 174 and 
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184 of the touch driving pads 170 and the touch sensing pads 180 are disposed on the 

upper and side surfaces of the uppermost layer of the encapsulation unit 140, i.e., the 

second inorganic encapsulation layer 146. Therefore, even if external oxygen or moisture 

penetrates through the pad connection electrodes 174 and 184, the organic encapsulation 

layer 144 and the first and second inorganic encapsulation layers 142 and 146 block 

oxygen or moisture and may thus protect the organic light emitting layer 124 from 

oxygen or moisture. 

[0049] The pad electrodes 172 and 182 of the touch driving pads 170 and the 

touch sensing pads 180 are formed of a first conductive layer, and the pad connection 

electrodes 174 and 184 are formed to have a structure in which third and fourth 

conductive layers 174a and 174b are stacked. Here, the third conductive layer 174a is 

formed of an ITO, IZO, IGZO or ZnO-based transparent conductive oxide, and the fourth 

conductive layer 174b is formed to have a monolayer or multilayer structure using metals 

having high corrosion resistance and acid resistance, such as Al, Ti, Cu and Mo. For 

example, the fourth conductive layer 174b has a tri-layer structure, such as Ti/Al/Ti or 

Mo/Al/Mo. 

[0050] As such, in the organic light emitting display in accordance with this 

embodiment of the present invention, the touch driving lines 152 and the touch sensing 

lines 154 are disposed so as to intersect each other with the second inorganic 

encapsulation layer 146 of the encapsulation unit 140 interposed therebetween and, thus, 

a touch insulating layer disposed between touch driving lines and touch sensing lines is 

not required, thereby achieving structure simplification, weight reduction and slimming. 

That is, the organic light emitting display in accordance with the present invention 
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includes the first and second inorganic encapsulation layers 142 and 146 and the organic 

encapsulation layer 144 of the encapsulation unit 140 disposed on the cathode 126 

without a separate touch insulating layer. Further, a related art organic light emitting 

display includes an encapsulation unit having at least a tri-layer structure, and at least one 

touch insulating layer included in a touchscreen including first and second touch 

electrodes. In this instance, the organic light emitting display in accordance with the 

present invention does not require a touch insulating layer, as compared to the related art 

organic light emitting display, and can thus achieve structure simplification, weight 

reduction and slimming, assure flexibility and improve transmittance. Further, while, in 

the related art organic light emitting display, a touchscreen is attached to a display panel 

through an adhesive, in the organic light emitting display in accordance with the present 

invention, the touch electrodes 152e and 154e are disposed in the encapsulation unit 140, 

a separate attachment process is omitted and, thus, process simplification and cost 

reduction can be achieved. 

[0051] FIGS. 3A to 3D are plan and cross-sectional views illustrating a method 

of fabricating the organic light emitting display shown in FIGS. 1 and 2. 

[0052] With reference to FIG. 3A, the first inorganic encapsulation layer 142, the 

organic encapsulation layer 144, the pad electrodes 172 and 182, the first and second 

routing pads 176 and 186, the first conductive layer 156a of the first routing lines 156 and 

the first conductive layer of the second routing lines 166 are formed on the substrate 111 

provided with the switching transistors, the driving transistors, the anodes 122, the 

organic light emitting layer 124 and the cathodes 126 formed thereon. 
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[0053] In more detail, an inorganic insulating material and an organic insulating 

material are sequentially stacked on the substrate 111, provided with the switching 

transistors, the driving transistors, the anodes 122, the organic light emitting layer 124 

and the cathodes 126 formed thereon, through a deposition process using a metal mask, 

thereby forming the first inorganic encapsulation layer 142 and the organic encapsulation 

layer 144. The first inorganic encapsulation layer 142 and the organic encapsulation layer 

144 are formed in other regions except for a region in which touch driving pads and touch 

signal pads will be formed. Thereafter, a first conductive layer is deposited on the entire 

surface of the organic encapsulation layer 144, and the first conductive layer is then 

patterned through a photolithography process and an etching process, thereby forming the 

first and second routing pads 176 and 186, the first conductive layer 156a of the first 

routing lines 156, the first conductive layer of the second routing lines 166 and the pad 

electrodes 172 and 182. Here, the first conductive layer 156a and the pad electrodes 172 

and 182 are formed to have a monolayer or multilayer structure using metals having high 

corrosion resistance and acid resistance, such as Al, Ti, Cu and Mo. For example, the first 

conductive layer 156a has a tri-layer structure, such as Ti/ Al/Ti or Mo/ Al/Mo. 

[0054] Thereafter, with reference to FIG. 3B, the first and second routing pads 

176 and 186, the second conductive layer 156b of the first routing lines 156, the second 

conductive layer of the second routing lines 166 and the first bridges 152b are formed on 

the substrate 111 provided with the first conductive layer 156a and the pad electrodes 172 

and 182. 

[0055] In more detail, a second conductive layer is deposited on the entire 

surface of the substrate 111 provided with the first conductive layer 156a and the pad 
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electrodes 172 and 182, and the second conductive layer is then patterned through a 

photolithography process and an etching process, thereby forming the first and second 

routing pads 176 and 186, the second conductive layer 156b of the first routing lines 156, 

the second conductive layer of the second routing lines 166 and the first bridges 152b. 

Here, the second conductive layer 156b and the first bridge 152b are formed of a 

transparent conductive layer, such as an ITO, IZO, IGZO or ZnO-based transparent 

conductive oxide. 

[0056] Thereafter, with reference to FIG. 3C, the second inorganic encapsulation 

layer 146 having the touch contact holes 150, the first and second routing contact holes 

158 and 168 and the pad contact holes 160 is formed on the substrate 111 provided with 

the second conductive layer 156b and the first bridges 152b. 

[0057] In more detail, an inorganic insulating material 1s deposited on the 

substrate 111 provided with the second conductive layer 156b and the first bridges 152b 

through a deposition process using a metal mask so as to expose pad electrodes, thereby 

forming the second inorganic encapsulation layer 146. Thereafter, the second inorganic 

encapsulation layer 146 is patterned through a photolithography process and an etching 

process, thereby forming the touch contact holes 150, the routing contact holes 158 and 

168 and the pad contact holes 160. The touch contact holes 150 are formed through the 

second inorganic encapsulation layer 146 and thus expose the first bridges 152b, the first 

and second routing contact holes 158 and 168 are formed through the second inorganic 

encapsulation layer 146 and thus expose the first and second routing lines 156 and 166, 

and the pad contact holes 160 are formed through the second inorganic encapsulation 

layer 146 and thus expose the first and second routing pads 176 and 186. 
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[0058] Thereafter, with reference to FIG. 3D, the first and second touch 

electrodes 152e and 154e, the second bridges 154b and the pad connection electrodes 174 

and 184 are formed on the substrate 111 provided with the second inorganic 

encapsulation layer 146. 

[0059] In more detail, third and fourth conductive layers are deposited on the 

entire surface of the substrate 111 provided with the second inorganic encapsulation layer 

146 and, then, a photoresist pattern having a multi-stepped structure is formed on the 

fourth conductive layer through a photolithography process using a slit mask or a 

diffraction mask. The third and fourth conductive layers are primarily etched through an 

etching process using such a photoresist pattern as a mask. Thereafter, after ashing of the 

photoresist pattern, the fourth conductive layer is secondarily etched through an etching 

process using the ashed photoresist pattern as a mask. Thereby, the first and second touch 

electrodes 152e and 154e and the second bridges 154b formed of the third conductive 

layer 174a are formed and, simultaneously, the pad connection electrodes 174 and 184, in 

which the third and fourth conductive layers 174a and 174b are stacked, are formed. Here, 

the first touch electrodes 152e are conductively connected to the first bridges 152b 

exposed through the touch contact holes 150, and the pad connection electrodes 174 and 

184 are conductively connected to the first and second routing pads 176 and 186 exposed 

through the pad contact holes 160 and are directly connected to the pad electrodes 172 

and 182 without contact holes. 

[0060] FIG. 4 is a plan view of an organic light emitting display having touch 

sensors in accordance with a further embodiment of the present invention, and FIG. 5 is a 

cross-sectional view of the organic light emitting display, taken along line 11-11' of FIG. 4. 
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[0061] The organic light emitting display shown in FIGS. 4 and 5 is the same as 

the organic light emitting display shown in FIGS. 1 and 2, except that touch sensing lines 

154 and touch driving lines 152 are disposed so as to intersect each other with an organic 

encapsulation layer 144 interposed therebetween. Therefore, a detailed description of 

elements of the organic light emitting display shown in FIGS. 4 and 5, which are 

substantially the same as those of the organic light emitting display shown in FIGS. 1 and 

2, will be omitted because it is considered to be unnecessary. 

[0062] The touch driving line 152 includes a plurality of first touch electrodes 

152e disposed on the organic encapsulation layer 144, and first bridges 152b to 

conductively connect the first touch electrodes 152e. The first bridges 152b are formed 

on a first inorganic encapsulation layer 142 and exposed through touch contact holes 150 

formed through the organic encapsulation layer 144, and are conductively connected to 

the first touch electrodes 152e. 

[0063] The touch sensing line 154 includes a plurality of second touch electrodes 

154e, and second bridges 154b to conductively connect the second touch electrodes 154e. 

The second touch electrodes 154e and the second bridges 154b are disposed on the 

organic encapsulation layer 144 and conductively connected to each other without 

contact holes. 

[0064] Since the touch sensing lines 154 and the touch driving lines 152 intersect 

each other with the organic encapsulation layer 144 interposed therebetween, mutual 

capacitances Cm are formed at the intersections between the touch sensing lines 154 and 

the touch driving lines 152. Therefore, the mutual capacitance Cm is charged with 
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charges by a touch driving pulse supplied to the touch driving line 152 and discharges the 

charges to the touch sensing line 154, thus serving as a touch sensor. 

[0065] Each of touch driving pads 170 and touch sensing pads 180 includes a pad 

electrode 172 or 182 and a pad connection electrode 174 or 184 disposed on the pad 

electrode 1 72 or 182 so as to cover the pad electrode 172 or 182. The pad connection 

electrodes 174 and 184 of the touch driving pads 170 and the touch sensing pads 180 are 

conductively connected to first and second routing pads 176 and 186 exposed through 

first pad contact holes 160 formed through the organic encapsulation layer 144 and 

second pad contact holes 162 formed through a second inorganic encapsulation layer 146. 

The pad electrodes 172 and 182 of the touch driving pads 170 and the touch sensing pads 

180 are formed of a first conductive layer, and the pad connection electrodes 174 and 184 

are formed of a fourth conductive layer having a monolayer or multilayer structure using 

metals having high corrosion resistance and acid resistance, such as Al, Ti, Cu and Mo. 

For example, the fourth conductive layer has a tri-layer structure, such as Ti/ Al/Ti or 

Mo/Al/Mo. 

[0066] As such, in the organic light emitting display in accordance with this 

embodiment of the present invention, the touch driving lines 152 and the touch sensing 

lines 154 are disposed so as to intersect each other with the organic encapsulation layer 

144 of the encapsulation unit 140 interposed therebetween, thereby achieving structure 

simplification, weight reduction and slimming. In this instance, the organic light emitting 

display in accordance with the present invention does not require a touch insulating layer 

having a multilayer structure in a touchscreen, as compared to a related art organic light 

emitting display, and can thus achieve structure simplification, weight reduction and 
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slimming, assure flexibility and improve transmittance. Further, while, in the related art 

organic light emitting display, a touchscreen is attached to a display panel through an 

adhesive, in the organic light emitting display in accordance with the present invention, 

the touch electrodes 152e and 154e are disposed in the encapsulation unit 140, a separate 

attachment process is omitted and, thus, process simplification and cost reduction can be 

achieved. 

[0067] FIGS. 6A to 6F are plan and cross-sectional views illustrating a method of 

fabricating the organic light emitting display shown in FIGS. 4 and 5. 

[0068] With reference to FIG. 6A, the first inorganic encapsulation layer 142, the 

pad electrodes 172 and 182, the first and second routing pads 176 and 186, the first 

conductive layer 156a of the first routing lines 156 and the first conductive layer of the 

second routing lines 166 are formed on the substrate 111 provided with switching 

transistors, driving transistors, anodes 122, the organic light emitting layer 124 and 

cathodes 126 formed thereon. 

[0069] In more detail, an inorganic insulating material is stacked on the substrate 

111, provided with the switching transistors, the driving transistors, the anodes 122, the 

organic light emitting layer 124 and the cathodes 126 formed thereon, through a 

deposition process using a metal mask, thereby forming the first inorganic encapsulation 

layer 142. The first inorganic encapsulation layer 142 is formed in other regions except 

for a region in which touch driving pads and touch signal pads will be formed. Thereafter, 

a first conductive layer is deposited on the entire surface of the first inorganic 

encapsulation layer 142, and the first conductive layer is then patterned through a 

photolithography process and an etching process, thereby forming the first and second 
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routing pads 176 and 186, the first conductive layer 156a of the first routing lines 156, the 

first conductive layer of the second routing lines 166 and the pad electrodes 172 and 182. 

Here, the first conductive layer 156a and the pad electrodes 172 and 182 are formed to 

have a monolayer or multilayer structure using metals having high corrosion resistance 

and acid resistance, such as Al, Ti, Cu and Mo. For example, the first conductive layer 

156ahas a tri-layer structure, such as Ti/Al/Ti or Mo/Al/Mo. 

[0070] Thereafter, with reference to FIG. 6B, the first and second routing pads 

176 and 186, the second conductive layer 156b of the first routing lines 156, the second 

conductive layer of the second routing lines 166 and the first bridges 152b are formed on 

the substrate 111 provided with the first conductive layer 156a and the pad electrodes 172 

and 182. 

[0071] In more detail, a second conductive layer is deposited on the entire 

surface of the substrate 111 provided with the first conductive layer 156a and the pad 

electrodes 172 and 182, and the second conductive layer is then patterned through a 

photolithography process and an etching process, thereby forming the first and second 

routing pads 176 and 186, the second conductive layer 156b of the first routing lines 156, 

the second conductive layer of the second routing lines 166 and the first bridges 152b. 

Here, the second conductive layer 156b and the first bridge 152b are formed of an ITO, 

IZO, IGZO or ZnO-based transparent conductive oxide. 

[0072] Thereafter, with reference to FIG. 6C, the organic encapsulation layer 144 

having touch contact holes 150, first and second routing contact holes 158 and 168 and 

first pad contact holes 160 is formed on the substrate 111 provided with the second 

conductive layer 156b and the first bridges 152b. 
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[0073] In more detail, an organic insulating material is deposited on the substrate 

111 provided with the second conductive layer 156b and the first bridges 152b through a 

deposition process using a metal mask so as to expose pad electrodes 172 and 182, 

thereby forming the organic encapsulation layer 144. Thereafter, the organic 

encapsulation layer 144 is patterned through a photolithography process and an etching 

process, thereby forming the touch contact holes 150, the routing contact holes 158 and 

168 and the first pad contact holes 160. The touch contact holes 150 are formed through 

the organic encapsulation layer 144 and thus expose the first bridges 152b, the first and 

second routing contact holes 158 and 168 are formed through the organic encapsulation 

layer 144 and thus expose the first and second routing lines 156 and 166, and the first pad 

contact holes 160 are formed through the organic encapsulation layer 144 and thus 

expose the first and second routing pads 176 and 186. 

[0074] Thereafter, with reference to FIG. 6D, the first and second touch 

electrodes 152e and 154e and the second bridges 154b are formed on the substrate 111 

provided with the organic encapsulation layer 144. 

[0075] In more detail, a third conductive layer is deposited on the entire surface 

of the substrate 111 provided with the organic encapsulation layer 144, and the third 

conductive layer is then patterned through a photolithography process and an etching 

process, thereby forming the first and second touch electrodes 152e and 154e and the 

second bridges 154b. Here, the first touch electrodes 152e are conductively connected to 

the first bridges 152b exposed through the touch contact holes 150. Here, the third 

conductive layer is formed of an ITO, IZO, IGZO or ZnO-based transparent conductive 

oxide. 
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[0076] Thereafter, with reference to FIG. 6E, the second inorganic encapsulation 

layer 146 having second pad contact holes 162 is formed on the substrate 111 provided 

with the first and second touch electrodes 152e and 154e and the second bridges 154b. 

[0077] In more detail, an inorganic insulating material is deposited on the 

substrate 111 provided with the first and second touch electrodes 152e and 154e and the 

second bridges 154b through a deposition process using a metal mask so as to expose the 

pad electrodes 172 and 182, thereby forming the second inorganic encapsulation layer 

146. Thereafter, the second inorganic encapsulation layer 146 is patterned through a 

photolithography process and an etching process, thereby forming the second pad contact 

holes 162. The second pad contact holes 162 are formed through the second inorganic 

encapsulation layer 146, thus being connected to the first pad contact holes 160 vertically. 

[0078] Thereafter, with reference to FIG. 6F, pad connection electrodes 174 and 

184 are formed on the substrate 111 provided with the second inorganic encapsulation 

layer 146 having the second pad contact holes 162. 

[0079] In more detail, a fourth conductive layer is deposited on the entire surface 

of the substrate 111 provided with the second inorganic encapsulation layer 146 having 

the second pad contact holes 162, and the fourth conductive layer is then patterned 

through a photolithography process and an etching process, thereby forming the pad 

connection electrodes 174 and 184 of the touch sensing pads 170 and the touch driving 

pads 180. The pad connection electrodes 174 and 184 are directly connected to the pad 

electrodes 172 and 182, and are connected to the routing pads 176 and 186 through the 

first and second pad contact holes 160 and 162. 
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[0080] FIG. 7 is a cross-sectional view of an organic light emitting display 

having touch sensors in accordance with another embodiment of the present invention. 

[0081] The organic light emitting display shown in FIG. 7 is the same as the 

organic light emitting display shown in FIGS. 1 and 2, except that touch sensing lines 

154 and touch driving lines 152 are disposed so as to intersect each other with a first 

inorganic encapsulation layer 142 interposed therebetween. Therefore, a detailed 

description of elements of the organic light emitting display shown in FIG. 7, which are 

substantially the same as those of the organic light emitting display shown in FIGS. 1 and 

2, will be omitted because it is considered to be unnecessary. 

[0082] The touch driving line 152 includes a plurality of first touch electrodes 

152e disposed on the first inorganic encapsulation layer 142, and first bridges 152b to 

conductively connect the first touch electrodes 152e. The first bridges 152b are formed 

on an interlayer inorganic layer 148, are exposed through touch contact holes 150 formed 

through the first inorganic encapsulation layer 142, and are conductively connected to the 

first touch electrodes 152e. Here, the interlayer inorganic layer 148 is formed of an 

inorganic insulating material which can be deposited at a low temperature, such as silicon 

nitride (SiNx), silicon oxide (SiOx), silicon oxynitride (SiON) or aluminum oxide (AhO3), 

in the same manner as the first inorganic encapsulation layer 142. 

[0083] The touch sensing line 154 includes a plurality of second touch electrodes 

154e, and second bridges 154b to conductively connect the second touch electrodes 154e. 

The second touch electrodes 154e and the second bridges 154b are disposed on the first 

inorganic encapsulation layer 142 and are conductively connected to each other without 

contact holes. 
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[0084] Since the touch sensing lines 154 and the touch driving lines 152 intersect 

each other with the first inorganic encapsulation layer 142 interposed therebetween, 

mutual capacitances Cm are formed at the intersections between the touch sensing lines 

154 and the touch driving lines 152. Therefore, the mutual capacitance Cm is charged 

with charges by a touch driving pulse supplied to the touch driving line 152 and 

discharges the charges to the touch sensing line 154, thus serving as a touch sensor. 

[0085] Each of touch driving pads 170 and touch sensing pads 180 includes a pad 

electrode 172 or 182 and a pad connection electrode 174 or 184 disposed on the pad 

electrode 1 72 or 182 so as to cover the pad electrode 172 or 182. The pad connection 

electrodes 174 and 184 of the touch driving pads 170 and the touch sensing pads 180 are 

conductively connected to first and second routing pads 176 and 186 exposed through 

first pad contact holes 160 formed through the first inorganic encapsulation layer 142 and 

second pad contact holes 162 formed through the organic encapsulation layer 144 and the 

second inorganic encapsulation layer 146. The pad electrodes 172 and 182 of the touch 

driving pads 170 and the touch sensing pads 180 are formed of a first conductive layer, 

and the pad connection electrodes 174 and 184 are formed of a fourth conductive layer 

having a monolayer or multilayer structure using metals having high corrosion resistance 

and acid resistance, such as Al, Ti, Cu and Mo. For example, the fourth conductive layer 

has a tri-layer structure, such as Ti/Al/Ti or Mo/Al/Mo. 

[0086] As such, in the organic light emitting display in accordance with this 

embodiment of the present invention, the touch driving lines 152 and the touch sensing 

lines 154 are disposed so as to intersect each other with the first inorganic encapsulation 

layer 142 of the encapsulation unit 140 interposed therebetween, thereby achieving 
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structure simplification, weight reduction and slimming. In this instance, the organic light 

emitting display in accordance with the present invention does not require a touch 

insulating layer having a multilayer structure in a touchscreen, as compared to a related 

art organic light emitting display, and can thus achieve structure simplification, weight 

reduction and slimming, assure flexibility and improve transmittance. Further, while, in 

the related art organic light emitting display, a touchscreen is attached to a display panel 

through an adhesive, in the organic light emitting display in accordance with the present 

invention, touch electrodes 152e and 154e are disposed in the encapsulation unit 140, a 

separate attachment process is omitted and, thus, process simplification and cost 

reduction can be achieved. 

[0087] FIGS. SA to SF are cross-sectional views illustrating a method of 

fabricating the organic light emitting display shown in FIG. 7. 

[0088] With reference to FIG. SA, the interlayer inorganic layer 148, the pad 

electrodes 172 and 182, the first and second routing pads 17 6 and 186, the first 

conductive layer 156a of the first routing lines 156 and the first conductive layer of the 

second routing lines 166 are formed on the substrate 111 provided with switching 

transistors, driving transistors, anodes 122, the organic light emitting layer 124 and 

cathodes 126 formed thereon. 

[0089] In more detail, an inorganic insulating material is stacked on the substrate 

111, provided with the switching transistors, the driving transistors, the anodes 122, the 

organic light emitting layer 124 and the cathodes 126 formed thereon, through a 

deposition process using a metal mask, thereby forming the interlayer inorganic layer 148. 

The interlayer inorganic layer 148 is formed in other regions except for a region in which 
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touch driving pads and touch signal pads will be formed. Thereafter, a first conductive 

layer is deposited on the entire surface of the interlayer inorganic layer 148, and the first 

conductive layer is then patterned through a photolithography process and an etching 

process, thereby forming the first and second routing pads 176 and 186, the first 

conductive layer 156a of the first routing lines 156, the first conductive layer of the 

second routing lines 166 and the pad electrodes 172 and 182. Here, the first conductive 

layer 156a and the pad electrodes 172 and 182 are formed to have a monolayer or 

multilayer structure using metals having high corrosion resistance and acid resistance, 

such as Al, Ti, Cu and Mo. For example, the first conductive layer 156a has a tri-layer 

structure, such as Ti/ Al/Ti or Mo/ Al/Mo. 

[0090] Thereafter, with reference to FIG. 8B, the first and second routing pads 

176 and 186, the second conductive layer 156b of the first routing lines 156, the second 

conductive layer of the second routing lines 166 and the first bridges 152b are formed on 

the substrate 111 provided with the first conductive layer 156a and the pad electrodes 172 

and 182. 

[0091] In more detail, a second conductive layer is deposited on the entire 

surface of the substrate 111 provided with the first conductive layer 156a and the pad 

electrodes 172 and 182, and the second conductive layer is then patterned through a 

photolithography process and an etching process, thereby forming the first and second 

routing pads 176 and 186, the second conductive layer 156b of the first routing lines 156, 

the second conductive layer of the second routing lines 166 and the first bridges 152b. 

Here, the second conductive layer 156b and the first bridge 152b are formed of an ITO, 

IZO, IGZO or ZnO-based transparent conductive oxide. 
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[0092] Thereafter, with reference to FIG. SC, the first inorganic encapsulation 

layer 142 having touch contact holes 150, first and second routing contact holes 158 and 

168 and first pad contact holes 160 is formed on the substrate 111 provided with the 

second conductive layer 156b and the first bridges 152b. 

[0093] In more detail, an inorganic insulating material is deposited on the 

substrate 111 provided with the second conductive layer 156b and the first bridges 152b 

through a deposition process using a metal mask so as to expose pad electrodes 1 72 and 

182, thereby forming the first inorganic encapsulation layer 142. Thereafter, the first 

inorganic encapsulation layer 142 is patterned through a photolithography process and an 

etching process, thereby forming the touch contact holes 150, the routing contact holes 

158 and 168 and the first pad contact holes 160. The touch contact holes 150 are formed 

through the first inorganic encapsulation layer 142 and thus expose the first bridges 152b, 

the first and second routing contact holes 158 and 168 are formed through the first 

inorganic encapsulation layer 142 and thus expose the first and second routing lines 156 

and 166, and the first pad contact holes 160 are formed through the first inorganic 

encapsulation layer 142 and thus expose the first and second routing pads 176 and 186. 

[0094] Thereafter, with reference to FIG. 8D, the first and second touch 

electrodes 152e and 154e and the second bridges 154b are formed on the substrate 111 

provided with the first inorganic encapsulation layer 142. 

[0095] In more detail, a third conductive layer is deposited on the entire surface 

of the substrate 111 provided with the first inorganic encapsulation layer 142, and the 

third conductive layer is then patterned through a photolithography process and an 

etching process, thereby forming the first and second touch electrodes 152e and 154e and 
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the second bridges 154b. Here, the first touch electrodes 152e are conductively connected 

to the first bridges 152b exposed through the touch contact holes 150. 

[0096] Thereafter, with reference to FIG. SE, the organic encapsulation layer 144 

and the second inorganic encapsulation layer 146 having second pad contact holes 162 is 

formed on the substrate 111 provided with the first and second touch electrodes 152e and 

154e and the second bridges 154b. 

[0097] In more detail, an organic insulating material and an inorganic insulating 

material are sequentially deposited on the substrate 111 provided with the first and 

second touch electrodes 152e and 154e and the second bridges 154b through a deposition 

process using a metal mask, thereby forming the organic encapsulation layer 144 and the 

second inorganic encapsulation layer 146. Thereafter, the organic encapsulation layer 144 

and the second inorganic encapsulation layer 146 are patterned through a 

photolithography process and an etching process, thereby forming the second pad contact 

holes 162. The second pad contact holes 162 are formed through the organic 

encapsulation layer 144 and the second inorganic encapsulation layer 146, thus being 

connected to the first pad contact holes 160 vertically. 

[0098] Thereafter, with reference to FIG. SF, pad connection electrodes 174 and 

184 are formed on the substrate 111 provided with the second inorganic encapsulation 

layer 146 having the second pad contact holes 162. 

[0099] In more detail, a fourth conductive layer is deposited on the entire surface 

of the substrate 111 provided with the second inorganic encapsulation layer 146 having 

the second pad contact holes 162, and the fourth conductive layer is then patterned 

through a photolithography process and an etching process, thereby forming the pad 
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connection electrodes 174 and 184 of the touch sensing pads 170 and the touch driving 

pads 180. The pad connection electrodes 174 and 184 are directly connected to the pad 

electrodes 172 and 182, and are connected to the routing pads 17 6 and 186 through the 

first and second pad contact holes 160 and 162. 

[00100] Although the above-described embodiments of the present invention 

exemplarily describe that the routing lines 156 and 166 and the pad electrodes 172 and 

182 are conductively connected through the routing pads 176 and 186 and the pad 

connection electrodes 17 4 and 184, pad electrodes 172 can extend from the routing lines 

156, as exemplarily shown in FIG. 9, and thus the routing lines 156 and the pad 

electrodes 172 can be conductively connected directly to each other without routing pads 

176 and 186 and pad connection electrodes 174 and 184. In this instance, the routing 

lines 156 are disposed on the side and upper surfaces of any one of remaining 

encapsulation layers except for an encapsulation layer located at the uppermost position 

of an encapsulation unit 140. For example, as exemplarily shown in FIG. 9, the routing 

lines 156 are disposed on the side and upper surfaces of the organic encapsulation layer 

144 located under the second inorganic encapsulation layer 146 located at the uppermost 

position of the encapsulation unit 140. Thereby, if moisture penetrates through the 

routing lines 156 and the pad electrodes 172, the first inorganic encapsulation layer 142 

and the organic encapsulation layer 144 can block moisture. 

[00101] Further, the touch sensing lines 154 and the touch driving lines 152 in 

accordance with the above-described embodiments of the present invention are protected 

by a protective film 190, as exemplarily shown in FIG. 10. As the protective film 190, a 
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circularly polarizing plate can be used or a separate film formed of epoxy or acryl can be 

used. 

[00102] Moreover, although the present invention exemplarily illustrates that the 

bridges 152b and the first touch electrodes 152e of the touch driving lines 152 are 

disposed on different planes and are then connected through the touch contact holes 150, 

the bridges 154b and the second touch electrodes 154e of the touch sensing lines 154 can 

be disposed on different planes and be then connected through touch contact holes. 

[00103] As apparent from the above description, in an organic light emitting 

display having touch sensors in accordance with the present invention, touch driving 

lines and touch sensing lines are disposed so as to intersect each other with at least one 

of a first inorganic encapsulation layer, a second inorganic encapsulation layer and an 

organic encapsulation layer of an encapsulation unit, interposed therebetween. 

Therefore, the organic light emitting display in accordance with the present invention 

does not require a touch insulating layer, which is disposed between touch driving lines 

and touch sensing lines of a related art organic light emitting display, and may thus 

achieve structure simplification, weight reduction and slimming. Further, the organic 

light emitting display in accordance with the present invention can assure flexibility and 

enhance transmittance. Moreover, the organic light emitting display in accordance with 

the present invention disposes touch electrodes in the encapsulation unit and does not 

require a separate attachment process, thereby simplifying the overall process and 

reducing manufacturing costs. 

[00104] It will be apparent to those skilled in the art that various modifications 

and variations can be made in the present invention without departing from the spirit or 
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scope of the inventions. Thus, it is intended that the present invention covers the 

modifications and variations of this invention provided they come within the scope of the 

appended claims and their equivalents. 
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WHAT IS CLAIMED IS: 

1. An organic light emitting display comprising: 

light emitting elements disposed on a substrate; 

Attorney Docket No. 6655-0523PUS3 

an encapsulation unit disposed on the light emitting elements; 

touch sensors disposed on the encapsulation unit; 

first conductive lines connected to the touch sensors; 

second conductive lines connected to the first conductive lines; and 

at least one insulating film formed of at least one of an inorganic film or an organic 

film and disposed between the first and second conductive lines. 

2. The organic light emitting display according to claim 1, wherein at least parts of 

the first and second conductive lines overlap each other in an edge area of the substrate. 

3. The organic light emitting display according to claim 1, wherein the first and 

second conductive lines overlap each other on the encapsulation unit. 

4. The organic light emitting display according to claim 1, wherein the first and 

second conductive lines are connected through contact holes formed through the at least one 

insulating film 

5. The organic light emitting display according to claim 1, further comprising touch 

pads connected to the second conductive lines and disposed on the substrate having the light 

emitting elements disposed thereon. 
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6. The organic light emitting display according to claim 1, wherein the touch sensors 

compnse: 

a plurality of first touch electrodes and a plurality of second touch electrodes; 

first bridges configured to connect the first touch electrodes; and 

second bridges configured to connect the second touch electrodes. 

7. The organic light emitting display according to claim 6, wherein one of the first 

and the second bridges is disposed on a same plane as one of the first and second 

conductive lines. 

8. The organic light emitting display according to claim 6, wherein at least one of 

the first bridges, the second bridges, the first touch electrodes, the second touch electrodes, 

the first conductive lines or the second conductive lines is formed in a multilayer structure 

comprising Al, Ti, Cu, Mo, ITO or IZO. 

9. The organic light emitting display according to claim 6, wherein at least one of 

the first bridges, the second bridges, the first touch electrodes, the second touch electrodes, 

the first conductive lines or the second conductive lines is formed of Ti/Al/Ti or Mo/Al/Mo. 

10. The organic light emitting display according to claim 6, further comprising a 

bank configured to expose anodes of the light emitting elements, 

wherein at least one of the first bridges or the second bridges overlaps the bank. 

11. The organic light emitting display according to claim 6, wherein: 
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the encapsulation unit comprises at least one inorganic encapsulation layer and at 

least one organic encapsulation layer; and 

the at least one insulating film is one of the at least one inorganic encapsulation 

layer and the at least one organic encapsulation layer. 

12. The organic light emitting display according to claim 11, wherein the second 

conductive lines are disposed on an uppermost one of the at least one inorganic 

encapsulation layer. 

13. The organic light emitting display according to claim 12, wherein the first 

conductive lines are disposed on the at least one organic encapsulation layer. 

14. The organic light emitting display according to claim 13, wherein the first 

conductive lines are connected to the second conductive lines through contact holes formed 

through the uppermost one of the at least one inorganic encapsulation layer. 

15. The organic light emitting display according to claim 12, wherein the first 

conductive lines are disposed on one of the at least one inorganic encapsulation layer, 

disposed under the at least one organic encapsulation layer. 

16. The organic light emitting display according to claim 15, wherein the first 

conductive lines are connected to the second conductive lines through contact holes formed 

through the uppermost one of the at least one inorganic encapsulation layer and through the 

at least one organic encapsulation layer. 
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17. The organic light emitting display according to claim 12, further comprising an 

interlayer inorganic layer disposed on cathodes of the light emitting elements, 

wherein the first conductive lines are disposed on the interlayer inorganic layer. 

18. The organic light emitting display according to claim 17, wherein the first 

conductive lines are connected to the second conductive lines through contact holes formed 

through the at least one inorganic encapsulation layer and the at least one organic 

encapsulation layer. 

19. The organic light emitting display according to claim 1, wherein the second 

conductive lines are disposed along a side surface of the encapsulation unit. 

20. The organic light emitting display according to claim 11, wherein the second 

conductive lines contact an uppermost one of the at least one inorganic encapsulation layer. 
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ABSTRACT OF THE DISCLOSURE 

An organic light emitting display can include light emitting elements disposed on a 

substrate; an encapsulation unit disposed on the light emitting elements; touch sensors 

disposed on the encapsulation unit; first conductive lines connected to the touch sensors; 

second conductive lines connected to the first conductive lines; and at least one insulating 

film formed of at least one of an inorganic film or an organic film and disposed between the 

first and second conductive lines. 

36 



.--::.p,p}i:;.,:~~i,:--,~ ,:·:-::,~ 
_,:...t~;:-i:b:.::,:; 

I\(). l~~)x· ~tl? ~ J\.1lls (:J1t~rciht \lirr~irlia 22f}40----G747" 
Tf}eph1.::-:-•._.f~ (?(}}) 2(i5 .. -80UD ~ t\~(~i:rnJk:·: (703) JO.'.),~~~U5Q (, Frt~-~3.i~; .tnaHnx~n~:~th~~kb.rorn 

DECL.AR.ATION AND .A.&SIC;Nl\--i'ENf 

:FOR PATENT AND DESlG.N A.P.PUC'ATIONS 

•• , CJRGANfC UGHT rnMlTTlNG CHSPLA Y A.NI) I\·IETHOD ()F F/U:HU.C.ATlNG THE 
SA!>AE 

-:-:- If the ~~pp!k:i~tio:n is :(g){ ~~tt~:.-ch~~d hentto,, th(~ ~p:plk.;::"•Jion i-s tt~ h:k~:ntHk~d by the ;;1ttr-:rn(:y d.oc-1~::--t :n:t.n:nbt:r a.$ 
:-;~~t fnith i~~X)Vi~ i~nd _/::.n· {ht f<?H~)~·ring:. 

I ~x:Ht:~:f th.;~t i :1n~~ th.t:· <~) ;_/~;_._::}:~ bn.--~:-:nt~n' <~r ~\n t~:n.gn~.-:iJ jcfrnt i:~n/enh?r ,~f ~~- c!:~irn~?d ~nve.nh:)n jn the 
i3.ppl~c;}.tk~n .. 

~B~:kn.(n,,~J.~:-dg~~ th~~ d1Jty· le) d~~x".h:)${:~ :inf(:~·nnat~on ~-;/hk:h ~s ~:nRt~:l:(aJ t~J p~~t}nt~\bUHy ~t:: defb:-:-ed b~: 'fitJ~: J?. 
(\xk~ r:J :Fed~~t~-:J R~~g-ut~tit::ns § ·i }J6. 

\-VlfEH}~_.\~\ th~: B13d~:-~~?-;fg:n~·.:-d h~~:; b:·:~.h~nl~~-d (·.::~rt~":.in ... : .. ~~~•.: an<~ ;~\&~~fu:t ·in:~pr<>~.:{:·n"tents d~:-s:crH~:-.ed ·:n th-.:: 
ap_p~i<:i~ti~>:n iden~::.hi~s:L 

It~; hr-irt .. ~;~Jcrt~>>ZW~~-· :h~~}~l n.:r•n}::;:?:nt.:stl\•-i?~ <~nd a:-:-:Sigr,:~~ {h~~n~in~::ffa~r d~:~dg:n~J;~d ~~~ th~~ i-\-::.~}g:nt(~} L~ ~5:r~h'ott:: 
of <1:-~~1u.irh::g th<:~ er~tire right_. tltl~--- and inti2"<<:~~,t ·in a:od to ~.i~d ~:n\··ent:h:rn ilnd Jn ~U.'\d tr~ iH1Y L~2:tt~r~ I-\,.tent{~) 
thaf: in;:~y }x: gr~~rt~~-d ther:~1h.>r in lb~:· ZJnit{;~d St~h~ ..:{ /\rn~;:di:~:< -~~-r~d 

N{}\V .. ·r~~l?REF()RE_.- f<~r gr)oci :-:,n:d \t;:~llh~b.[~~ (~)Xt~kh~:-r~,u~):n, .. tJv~ J\:_'(-E:'tr•t of \",/h.k:,h i~ hf:'}">iby ;~(::k}~3nV:{~~?dg-:~~L 
Lh~~ -~~nd~~rsign~~d h~:r;; :$(:1Id .. {t;t;igr~ed. <'d1d ·n'iit~sfr:rred .. -~~-n.d ·by fb~:-s.:.:~ _pr~:~~:nt~ d.o(~~;, (do) ~-:::LC a:;.s}g:n ~:nd 
tr~::n~f~:::r unto :~1~k{ i\~~~g;nee the h3.ft <1.fh} ex(Jns~ve :d.ght: t,) t:bt-. ~-i~id fn'i-'~~::ntl,>n h: th~~· t}rdh?d St~tC$ ~)f 

i\ntf•rt:.::;:\ .. ib, t.<~:tt.h(~d>~S., der~::-:t:denci~:~( iiH.d _pc~:S:-;~:-ssh:::n~ <~nd fb~~ ~~nur~~ :dghk.. dd~J arH,.t int~~r,~st in ·ilnd. to :.:1ny 
;~nd a:U Leit~:-:r~ Fatent(s) \\~_hi<:h rnx~y b~~~ griH~f~:d then~for ~n th~~ t}n_h(·d S\~~t~~f of i\tJ·b:~rk:,]:: it~; ~k.:rdtode:;.~ 
d?.:~p~~nd~~JK·i:::~~ ~-...nd po~fr•J~~:~~)X1f\- :.;~nd if th.(~ bt:::< ~bv\:(:· i3. d(:signai~?d,._ in Hn.y <,\_nd .;~a foreign -c::ount:ti:::s.~ ;:'<.nd to 
..:~ny ~tnd ~n df-.?'i$}Ot:~-.. tf:i~7$U.t'.$,. ~XH<ti:n.u.;~tkn":~~-- <:.<:~n\:··E::~inf~s and -t:,::..:tenskH-:.s th~·t~:ef fot the i\dT t~~rrn S:)~ 

t:-:.-:r-rn~ f-::~r \-...~hirh th(: ::;a:rnt: rn.~:ty ·t:ee g~~~:tnted. 



Tht: ::.1:nden~~gn.~~d ~~s:{~:es ·t.:.:~ ~~~:..::en~~;_': :~n p.::<p{:~~ tH':C{~-;·::;:}.ty ·in ce:nnechr~n ",.,\::dh th~:-; i~p:p1k:~~tlC((~ ~~nd any (\)tJinUh\~­

di·~:~:::-iD·n-.:~L ..:{~n~1;2;:t$.k;r:. er r~:.:i~t~J.(~ tq:Jptk:aij,-;n\ th~:renf d:nd a]so to ex(it::JJ~, s~':r~~:.n~h~ ~~:;~~~gnn:::~:.nts in conn::~:tk)n }~.dft: ~~}<':h 
~:.p:pl~\aHon~~ :~~- th-=:: /\~~ign-:~~.:- rn~~y :J.,:,;_:{~rn ~»:~ce:):-;:r<y -=>r ~~xp-::~d.~~~nt 

Tht: under~igned ;::.gri~(~s: t(• i~>(f~·(Ub:~ :;tH r~~per~; :fi_:~:-r(:~~ary ~:n {"(:fnt:{:~:t:~n;·: .. ,,,.~:iJh a:n\•' ~:nh~rr~:ren(:e \·vhith ~Yk~? t.~~ di:~J~H':?d 

r(~n.<:i:-rrdng: this ~~ppli<·~~d~;:n ~;r f~:::ntknu-::1th:::.r;~ dh--~:Jtl.>n:• cotrv-:':--·r~~:~{rr: n:r :{:i~:Suf• d3i~t--::~oJ or L,~tt~2J-s F\~t~~ntf::;.} Gr t~d$StH::: p·a{{:nt 
~~ .. ~.:tJed. th•;.':tf{>n .::lnd t~:.-: CO(}p::::r.:xt~:': ~--....-~~:h the .A.~~-;j:~~ne:.:- in e·very l.·Y<'.}y possibh~ in obt.~ining ~~.nt~ p~T:({u{jng e\dde::::.cf? ;~'.nd 
pr{':-CC~2'.ding ~-~:·ith ~;u~:h in1:?th~n?r:.c~::--. 

J n~~ ux:di2:r~ig:n•~d ~~grf~~s ts:> ~;.':Xf'(Ut~~ :t~H p~\~>z:r~ ~3.nd d(iC~Jrn.:;:~nt~~ ;:\nd h> p~trf{~:rnl. -:~ny ~.ct t•Yhii~h :::t:riy he rH.-:t~::~;faty in 
<-<~n:n~:cdn:::: ~ ... ,/~th ~Jf~i.rns- ()t r~-':)Vi~:it::n.s of th~:': rn~~:rnatl-:)n.~d c·nrr\:~~:ntk~n foT the P-:n)tt·;.:ti~)n ..:{ "Lndu.std;.:\i P:r:,)})frty or ~JrnHa.r 
~gy~~flY"t~:::n~-. 

Tht: ':.B~~der~igned ..:~gJ~:es h5 :p{;:t{,}nn ~~.n: .af-firn:.~~tr,J-::? act~ v:.:·hirh :-.:n.ay· bx~ n.~:f:e;,;s;~t~? to obt:~h; ~~ gr~~nt of(-:~:) '/~~Jk{ tfnht:d Stah:~~; 

(:-f Axn(~rk-~~ p.:~tsJnt~/} {>t ~~ gr~u1t of{~:() V~:lHd L/ni.t~:'d .St1~h:i-; cl /\Jnerk·i:~ a.nd ~\t~y f~>r~~ign. pi~h?nf.{$) to th~:?" /\$:Jgn~::"2: .:~nd t() •\/)~>t 

r:.H ·dgJ:ti; th,:::-nAn h:".:':r,-iby <.~::)rr~.::?yed· t:> &f:id. ~\;-;:-;ig1:~,~~ -:~:; h~d:ty ~~nd fnt~r{;:·lr t,$ tJ\e- ~~~\~ne ~/./~}:.dd h~:l\:·-..:~ ~x_:en hFld tht: 
un<t~n~l.gr:.:?d if th~s .l-..s$.igYniH~nt ~~:nd '.~;~)~:- h~~d net b~~~~;-; xn~~di~.-

The -:.~nd~tc~{gn~~d h;ft~~by :t:Jrth:;)t\~~,~2:~ ~tr~d .tx-:(y ... H:--sts th~: I\:·.J:?:nt a:nd Trad~'Jn~~d, ()f:fi:(f ()ffk~iat:: in th,::?: l)n.itf:d. St:;~~t-2~~ cl 

/· .. !:::1•~-ric~~ a.nd in a.n.y f<:~reigr: (O) .. H1t~~~--.:.=~~ to b~u~-:'. any· and ~\O Len~2t~ .P:-::.t~:nt(:s) t\:·$tdth::g fr<:HYl t~h1 apr:,Hc~~don. or ;xny 
c:otibn1J~ng., <H·:.ri~k~!":.~~; c~>n··v~?r~tJn or re~ssu~~ :-::.ppik:;~:Jic)nS th~~rf~(;;f to thx:: $.:=<Id /\:>.>Jgnf-:~\. ~H; t~.~&~gt1-:.:\~: cf the enhr~:· in{~~:r:.:~st .. 
:t:nd h{:reby fov~:--.n:-~.n~:- th~t} h-:.:~ h~i:S tht~ {nH dght t(~ i:◊n\,:(:y the. ~:l~titt: int~?re~;t hen:?in ~~~iignPd_ .. (~nd th;:(t h~~ h~~::; JK~t (:>;~~-tJt~~d .. 
~':ntf -:.-~{HJ r!•.>t ~~,)~~:(·Bh~ .. ~~ny ~~gt(f~~rnt:nt in C(:':Itflict hf:tt:,-v!th. 

·rtK" u.nd:::-,r~~ig1--;~:-,d h.::-,_r-::'by g:r~:!.nt~: nVi' Lsv,~ fl1xn ,d B:fr-ch,. '.:jt~~\.-..-·~1_rt_. Kok~~;rh ik. 1Hrch .. Lt.;P th{~ p:></._·-~:r tu ins~~rt ariy furth~~r 
·ider-:tdtc;~.tion \vhich rn~ty ~x~ ·ni~ci~~~ax-y· or d,.~~it«b~e in (rrd~~r to (~)rnp]:r :-..-:-~~th th.F tu1~}:~; ~}f the l\.S, I\-...h:~nt ~~nd Tr.:~d~~rn;::.rk 

().ffi.s~~:<. 

·rtK': tH\:de-,r~;ig~~~:·~-•J het~=--by CD'\.'~:-~:·!.a:nt~~ that ne ~:;~.:~~ig~n.:~n~~nt.: '$~~h~~., ~~gr(:t~~l~(:l~t ot z::n:.:::.u.tnbr~=<n<::t: ~1;::.~; b~,::en nr ~~.riH. tJ-::• ::::-n.~~~h: or 

(~nt('t{~d Bnto v-/bk:h {_.·'./(}uld conflkt "{·vi.th this i:\~~ignrnent 

1te und~~n~ign~~d h~~r{-:by· ~l<l~no~-~--h~-:Jgf~; that any \vilth.d fa~J~~~~ ;-;t.:~h~rn~\nt ff~ad~: in ~.hi.-s d{;~C}..::!:r~~ti(,n !~~ p;.tni~~hibk:i U.l'1df?t 

-]:~1 tJ53.(~: .. § 10(n l1y Hnz: Of ~n.1r•dt~c~n:nent uf r·:ot ;nGn~ th-:~n fh/e {S) ~{(~~~X'~.:- or "both. 

l,w~1:-'i:mmr CJH 
- .................... !;') ......... , .... , .............. , .......... , .......... , ............. .. 

.-'-; ~ 

r.k~t~:': ;::.$ •: {)'(:.·t, ). ·~:: ~/·~7 
. ............................. ""~ '" """" """""~,~~,,~~~~,,~~ 

/5..n ~1ppfi(':3tk)t:. ::."krf;3_ sh~:~:t {PT<J,/SH/ 1-l ~~r ~:-qu]\;-·~~]i.:~nJ}_. fr~;,:hidi.ng n;;1·:-ni~\§ th~:: e·:;.bn\ {n_\.'f:nth··~~ ·~~t;thy·_. n:n."s::;t ~"!::.:·<"<~:npiH:y tl~fs fHrn":., 
~J~k' ~~ ~;..:~p;.-rr:~tf f<~fn:'. for ~~~~d; hn:~;:-:·~h)t: ,or (h,::-2.k {hf: b,):< h~:--.k~~.-· . .-- ~~tld ::::tn:np!t:t'-=~ th!~~ ~tt:i,•h~~d :p:~g~:{:"S} tH H~-l ~1d~litk)~1i{ j_~~\--~~nt~>r~~. 



Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: 
ORGANIC LIGHT EMITTING DISPLAY AND METHOD OF FABRICATING THE 
SAME 

First Named Inventor/Applicant Name: Jae-Young OH 

Filer: David Alan Bilodeau/Brian Mukuria 

Attorney Docket Number: 6655-0523PUS3 

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 1 300 300 

UTILITY SEARCH FEE 1111 1 660 660 

UTILITY EXAMINATION FEE 1311 1 760 760 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1720 



Electronic Acknowledgement Receipt 

EFSID: 39788843 

Application Number: 16907966 

International Application Number: 

Confirmation Number: 2093 

Title of Invention: 
ORGANIC LIGHT EMITTING DISPLAY AND METHOD OF FABRICATING THE 
SAME 

First Named Inventor/Applicant Name: Jae-Young OH 

Customer Number: 2292 

Filer: David Alan Bilodeau/Brian Mukuria 

Filer Authorized By: David Alan Bilodeau 

Attorney Docket Number: 6655-0523PUS3 

Receipt Date: 22-JUN-2020 

Filing Date: 

Time Stamp: 15:54:38 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1720 

RAM confirmation Number E20206LF55018918 

Deposit Account 022448 

Authorized User Brian Mukuria 

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

37 CFR 1.21 (Miscellaneous fees and charges) 

37 CFR 1.20 (Post Issuance fees) 



37 CFR 1.19 (Document supply fees) 

File Listing: 

Document 
Document Description File Name 

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

1901422 

1 Application Data Sheet 
2020-06-1 S_ADS-

no 8 
FILED_6655-0523PUS3.pdf 

1549368ad59447f6d8fa0560ce4b0d214d3 
10f14 

Warnings: 

Information: 

649161 

2 
Drawings-only black and white line 2020-06-1 S_DRAWINGS-

no 18 
drawings FILED_6655-0523PUS3.pdf 

00e 1 727252 463f0d bf9772668f0e82f4d05 3 
63ad 

Warnings: 

Information: 

614254 

3 
2020-06-22_CONTINUATION-

yes 11 
FILED_6655-0523PUS3.pdf 

8c6dfcd811 c4ef7d2ffe7306f97c1f0d 184a5 
e81 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal of New Application 1 1 

Miscellaneous Incoming Letter 2 2 

Power of Attorney 3 4 

Transmittal Letter 5 9 

Information Disclosure Statement (IDS) Form (SB08) 10 11 

Warnings: 

Information: 

287736 

4 
2020-06-22_SPEC-

yes 36 
FILED_6655-0523PUS3.pdf 

d 5 73 7 ccS 6bea 7f73ff25 12e84 7d 90Se 544 7e 
66d3 



Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 31 

Claims 32 35 

Abstract 36 36 

Warnings: 

Information: 

403281 

5 Oath or Declaration filed 
2020-06-1 S_DEC-

no 2 
FILED_6655-0523PUS3.pdf 

ef47ef3754dc0546d21188b0f9f3f37402743 
732 

Warnings: 

Information: 

34716 

6 Fee Worksheet (5B06) fee-info.pdf no 2 
bb06d6a54 7fad4c8afc833c4693821 aa818 

6ba6 

Warnings: 

Information: 

Total Files Size (in bytes) 3890570 

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. 



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 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 6655-0523PUS3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ORGANIC LIGHT EMITTING DISPLAY AND METHOD OF FABRICATING THE SAME 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

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 ~ae-Young I J:}H I El 
Residence Information (Select One) US Residency • Non US Residency Active US Military Service 

City ~oyang-si l1country of Residence i l~R I 

Mailing Address of Inventor: 

Address 1 J45, LG-ro, Wollong-myeon 

Address 2 

City I !"aju-si, Gyeonggi-do I State/Province 11 
Postal Code 1110845 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 )2292 

Email Address MAILROOM@BSKB.COM I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention :JRGANIC LIGHT EMITTING DISPLAY AND METHOD OF FABRICATING THE SAME 

Attorney Docket Number ~655-0523PUS3 I Small Entity Status Claimed □ 
Application Type Non provisional T 

Subject Matter Utility T 

Total Number of Drawing Sheets (if any) 1118 I Suggested Figure for Publication (if any) 11 

EFSWeb2.2.13 



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 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 6655-0523PUS3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ORGANIC LIGHT EMITTING DISPLAY AND METHOD OF FABRICATING THE SAME 

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 

I 

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 IO Limited Recognition (37 CFR 11.9) 

Customer Number ~2292 

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 I· I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I j:ontinuation of I· 16/666105 ~019-10-28 

EFS Web 2.2.13 



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 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 6655-0523PUS3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ORGANIC LIGHT EMITTING DISPLAY AND METHOD OF FABRICATING THE SAME 

Prior Application Status I !='atenled H I Remove I 
Application Prior Application Filing Dale Issue Dale 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

116/666105 !Division of B 115/637728 ~017-06-29 110505142 ~019-12-10 

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 lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

~ 0-2016-0083006 J<R ~016-06-30 6326 

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

6655-0523PUS3 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ORGANIC LIGHT EMITTING DISPLAY AND METHOD OF FABRICATING THE SAME 

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 
[81 application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Approved for use through 11/30/2020. 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 6655-0523PUS3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ORGANIC LIGHT EMITTING DISPLAY AND METHOD OF FABRICATING THE SAME 

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 ~G DISPLAY CO., LTD. 

Mailing Address Information For Applicant: 

Address 1 128, Yeoui-daero, Yeongdeungpo-gu 

Address 2 

City Seoul State/Province 

Country I l<R Postal Code 07336 

Phone Number Fax Number 

Email Address 

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

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 6655-0523PUS3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ORGANIC LIGHT EMITTING DISPLAY AND METHOD OF FABRICATING THE SAME 

Assignee 11 

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

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. ~ 
Organization Name I ~GDISPLAYCO,LTD. 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 ~28, Yeoui-daero, Yeongdeungpo-gu 

Address 2 

City Seoul I I State/Province 

Countryi I l<R Postal Code 07336 

Phone Number Fax Number 

Email Address 

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

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature VDavid Bilodeau/ Date (YYYY-MM-DD) ~020-06-22 

First Name pavidA. I Last Name I ~ilodeau Registration Number 142325 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 6655-0523PUS3 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention ORGANIC LIGHT EMITTING DISPLAY AND METHOD OF FABRICATING THE SAME 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

16/907,966 06/22/2020 2811 1720 6655-0523PUS3 20 1 

2292 
CONFIRMATION NO. 2093 

FILING RECEIPT 
BIRCH STEWART KOLASCH & BIRCH, LLP 
811 0 Gatehouse Road 1111111111111111111111 m~mll!~~ ,~ 1111,111111111111111111111111 

Suite 100 East 
Falls Church, VA 22042-1248 

Date Mailed: 07/02/2020 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s) 
Jae-Young OH, Goyang-si, KOREA, REPUBLIC OF; 

Applicant( s) 
LG DISPLAY CO., LTD., Seoul, KOREA, REPUBLIC OF; 

Assignment For Published Patent Application 
LG DISPLAY CO., LTD., Seoul, KOREA, REPUBLIC OF 

Power of Attorney: The patent practitioners associated with Customer Number 02292 

Domestic Priority data as claimed by applicant 
This application is a CON of 16/666, 105 10/28/2019 
which is a DIV of 15/637,728 06/29/2017 PAT 10505142 

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 10-2016-0083006 06/30/2016 Access Code Provided 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: No 

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: 06/30/2020 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/907,966 
Projected Publication Date: 10/08/2020 
Non-Publication Request: No 
Early Publication Request: No 
Title 

ORGANIC LIGHT EMITTING DISPLAY AND METHOD OF FABRICATING THE SAME 

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 

page 3 of 4 
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The present application, filed on or after March 16, 2013, is being examined under the 

first inventor to file provisions of the AIA. 

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)(1) the claimed invention was patented, described in a printed publication, or in public use, 
on sale, or otherwise available to the public before the effective filing date of the claimed 
invention. 

Claim(s) 1-9, 11-18 and 20 is/are rejected under 35 U.S.C. 102(a)(1) as being 

anticipated by Kang (US 2017/0090651 ). 

Regarding claim 1, Kang discloses an organic light emitting display comprising: light 

emitting elements (LD, Fig. 4) disposed on a substrate (123); an encapsulation unit (140) 

disposed on the light emitting elements; touch sensors (142, 143) disposed on the 

encapsulation unit; first conductive lines (148a) connected to the touch sensors (142, TT[0048]); 

second conductive lines (148b) connected to the first conductive lines (148a, TT[0081], Fig. 5); 

and at least one insulating film (155) formed of at least one of an inorganic film (TT[0043]) or an 

organic film and disposed between the first and second conductive lines (148a, 148b). 

Regarding claim 2, Kang discloses an organic light emitting display wherein at least 

parts of the first and second conductive lines overlap each other in an edge area of the 

substrate (Fig. 5). 

Regarding claim 3, Kang discloses an organic light emitting display wherein the first 

(148a) and second conductive lines (148b) overlap each other on the encapsulation unit (140, 

Fig. 5). 
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Regarding claim 4, Kang discloses an organic light emitting display wherein the first and 

second conductive lines (148a, 148b) are connected through contact holes (155a) formed 

through the at least one insulating film (155, Fig. 5). 

Regarding claim 5, Kang discloses an organic light emitting display further comprising 

touch pads (423) connected to the second conductive lines (148b) and disposed on the 

substrate (123) having the light emitting elements disposed thereon. 

Regarding claim 6, Kang discloses an organic light emitting display wherein the touch 

sensors (142, 143) comprise: a plurality of first touch electrodes (142a) and a plurality of second 

touch electrodes (143a); first bridges (142b) configured to connect the first touch electrodes 

(142a); and second bridges (143b) configured to connect the second touch electrodes (143a). 

Regarding claim 7, Kang discloses an organic light emitting display wherein one of the 

first and the second bridges (142b, 143b) is disposed on a same plane as one of the first and 

second conductive lines (1481-b, Figs. 1-3). 

Regarding claim 8, Kang discloses an organic light emitting display wherein at least one 

of the first bridges, the second bridges, the first touch electrodes, the second touch electrodes, 

the first conductive lines or the second conductive lines is formed in a multilayer structure 

comprising Al, Ti, Cu, Mo, ITO or IZO (TTs[0036-0037]). 

Regarding claim 9, Kang discloses an organic light emitting display wherein at least one 

of the first bridges, the second bridges, the first touch electrodes, the second touch electrodes, 

the first conductive lines or the second conductive lines is formed of Ti/Al/Ti or Mo/Al/Mo 

(TT[0037]). 

Regarding claim 11, Kang discloses an organic light emitting display wherein: the 

encapsulation unit (140) comprises at least one inorganic encapsulation layer and at least one 

organic encapsulation layer (140a-140d); and the at least one insulating film (155) is one of the 

at least one inorganic encapsulation layer and the at least one organic encapsulation layer. 
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Regarding claim 12, Kang discloses an organic light emitting display wherein the second 

conductive lines are disposed on an uppermost one of the at least one inorganic encapsulation 

layer. 

Regarding claim 13, Kang discloses an organic light emitting display wherein the first 

conductive lines (148a) are disposed on the at least one organic encapsulation layer (140). 

Regarding claim 14, Kang discloses an organic light emitting display wherein the first 

conductive lines (148a) are connected to the second conductive lines (148b) through contact 

holes (155a) formed through the uppermost one of the at least one inorganic encapsulation 

layer ( 155). 

Regarding claim 15, Kang discloses an organic light emitting display wherein the first 

conductive lines (148a) are disposed on one of the at least one inorganic encapsulation layer 

(140d), disposed under the at least one organic encapsulation layer (155). 

Regarding claim 16, Kang discloses an organic light emitting display wherein the first 

conductive lines (148a) are connected to the second conductive lines (148b) through contact 

holes (155a) formed through the uppermost one of the at least one inorganic encapsulation 

layer and through the at least one organic encapsulation layer (155, Fig. 5). 

Regarding claim 17, Kang discloses an organic light emitting display further comprising 

an interlayer inorganic layer (140d) disposed on cathodes (180) of the light emitting elements, 

wherein the first conductive lines ( 148a) are disposed on the interlayer inorganic layer. 

Regarding claim 18, Kang discloses an organic light emitting display wherein the first 

conductive lines (148a) are connected to the second conductive lines (148b) through contact 

holes (155a) formed through the at least one inorganic encapsulation layer and the at least one 

organic encapsulation layer (155). 

Regarding claim 20, Kang discloses an organic light emitting display wherein the second 

conductive lines (148b) contact an uppermost one of the at least one inorganic encapsulation 

layer (uppermost layer 140d of encapsulation layer 140, Figs. 4 and 5). 
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The rejections above rely on the references for all the teachings expressed in the text of 

the references and/or one of ordinary skill in the art would have reasonably understood or 

implied from the texts of the references. To emphasize certain aspects of the prior art, only 

specific portions of the texts have been pointed out. Each reference as a whole should be 

reviewed in responding to the rejection, since other sections of the same reference and/or 

various combinations of the cited references may be relied on in future rejections in view of 

amendments. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to Mariceli Santiago whose telephone number is (571) 272-2464. The 

examiner can normally be reached on Monday-Friday from 8:00 AM to 4:00 PM. 

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, Georgia Y. Epps, can be reached on (571) 272-2328. 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 
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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. 

/Mariceli Santiago/ 
Primary Examiner, Art Unit 2879 
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encapsulat$3 interlayer 
passivation barrier 
protect$3 stack$3 
laminat$3)) and 
((sens$6 drive driving 
touch$3) with (electrode 
wiring line wire)) 

H01 L27/323.cpc. and 
((organic polymer$3) 
with (stack$3 seal$3 
encapsulat$3 interlayer 
passivation laminat$3 
barrier protect$3)) and 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
12:56 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
12:57 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
12:57 PM 
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L20 190 

L21 190 

L22 16 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

((silica oxide inorganic) 
with (seal$3 
encapsulat$3 interlayer 
passivation barrier 
protect$3 stack$3 
laminat$3)) and 
((sens$6 drive driving 
touch$3) with (electrode 
wiring line wire)) 

H01 L51/5237.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and ((organic 
polymer$3) with 
(stack$3 seal$3 
encapsulat$3 interlayer 
passivation laminat$3 
barrier protect$3)) and 
((silica oxide inorganic) 
with (seal$3 
encapsulat$3 interlayer 
passivation barrier 
protect$3 stack$3 
laminat$3)) and 
((sens$6 touch$3) with 
(electrode wiring line 
wire)) 

H01 L51/5237.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and ((organic 
polymer$3) with 
(stack$3 seal$3 
encapsulat$3 interlayer 
passivation laminat$3 
barrier protect$3)) and 
((silica oxide inorganic) 
with (seal$3 
encapsulat$3 interlayer 
passivation barrier 
protect$3 stack$3 
laminat$3)) and 
((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) 

("20070063985" I 
"20070075316" I 
"20080211395" I 
"20080278070" I 
"20100007616" I 
"20100020032" I 
"20110253709" I 
"20110316802" I 
"20120075230" I 
"20120169644" I 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
02:10 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
02:15 PM 

(US-PG PUB; USPAT; OR ON ON 2019/03/03 
USOCR) 02:15 PM 
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L23 0 

L24 1118 

L25 1394 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

"20120182250" I 
"20140014960" I 
"8970520" I "9323372" I 
"9444059").PN. OR 
("9660003").URPN. 

GG06F3/0412.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and ((organic 
polymer$3) with 
(stack$3 seal$3 
encapsulat$3 interlayer 
passivation laminat$3 
barrier protect$3)) and 
((silica oxide inorganic) 
with (seal$3 
encapsulat$3 interlayer 
passivation barrier 
protect$3 stack$3 
laminat$3)) and 
((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) 

G06F3/0412.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and ((organic 
polymer$3) with 
(stack$3 seal$3 
encapsulat$3 interlayer 
passivation laminat$3 
barrier protect$3)) and 
((silica oxide inorganic) 
with (seal$3 
encapsulat$3 interlayer 
passivation barrier 
protect$3 stack$3 
laminat$3)) and 
((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) 

G06F3/044.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and ((organic 
polymer$3) with 
(stack$3 seal$3 
encapsulat$3 interlayer 
passivation laminat$3 
barrier protect$3)) and 
((silica oxide inorganic) 
with (seal$3 
encapsulat$3 interlayer 
passivation barrier 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
02:17 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
02:18 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
02:18 PM 
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L26 778 

L27 581 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

protect$3 stack$3 
laminat$3)) and 
((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) 

G06F3/0412.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and ((organic 
polymer$3) with 
(stack$3 seal$3 
encapsulat$3 interlayer 
passivation laminat$3 
barrier protect$3)) and 
((silica oxide inorganic) 
with (seal$3 
encapsulat$3 interlayer 
passivation barrier 
protect$3 stack$3 
laminat$3)) and 
((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) and 
(OLEO (organic near3 
light near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

G06F3/0412.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and ((organic 
polymer$3) with 
(stack$3 seal$3 
encapsulat$3 interlayer 
passivation laminat$3 
barrier protect$3)) and 
((silica oxide inorganic) 
with (seal$3 
encapsulat$3 interlayer 
passivation barrier 
protect$3 stack$3 
laminat$3)) and 
(((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) same 
(stack$3 seal$3 
encapsulat$3 interlayer 
passivation laminat$3 
barrier protect$3)) and 
(OLEO (organic near3 
light near3 (emitting 
emissive emission) 
near3 (display element 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
02:21 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
02:22 PM 
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L28 10 

L29 1 

L30 1 

L31 1 

L32 1 

L33 3 

L34 1 

L35 3 

L36 4 

L37 1 

L38 1 

L39 1 

L40 1 

L41 3 

L42 1 

L43 4 

L44 0 

L45 2 

L46 3 

L47 1 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

panel apparatus 
device))) 

("20020024096"1"20030 
209726"1"20090242885 
"1"20110007042"1"2013 
0285054"1"2014016700 
6"1"20150171151 "1"201 
502557 40"1"964 7125"1" 
9779652"). PN. 

"106775173" 

"20180226454" 

"106951125" 

"20180059862" 

("20160307971 "1"20180 
059862"1"20180226454 
").PN. 

( 14/944686) .APP. 

("20100134426" I 
"20160293884" I 
"5196799").PN. OR 
("10026793").URPN. 

("2016/0307971 ").URP 
N. 

"20180182818" 

"20180151838" 

"106816456" 

( 14/944686) .APP. 

("20100134426" I 
"20160293884" I 
"5196799").PN. OR 
("10026793").URPN. 

( 14/944686) .APP. 

("2016/0307971 ").URP 
N. 

("2018/0006265").URP 
N. 

("20150060806"1"20170 
125734").PN. 

"3293765" 

"20180061899" 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
05:04 PM 

(EPO; JPO; OR ON ON 2019/03/03 
DERWENT) 05:28 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
05:29 PM 

(EPO; JPO; OR ON ON 2019/03/03 
DERWENT) 05:30 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
05:30 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
05:30 PM 

(USPAT; USOCR) OR ON ON 2019/03/03 
05:36 PM 

(US-PG PUB; USPAT; OR ON ON 2019/03/03 
USOCR) 05:36 PM 

(USPAT) OR ON ON 2019/03/03 
05:37 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
05:40 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
05:44 PM 

(EPO; JPO; OR ON ON 2019/03/03 
DERWENT) 05:51 PM 

(USPAT; USOCR) OR ON ON 2019/03/03 
06:01 PM 

(US-PG PUB; USPAT; OR ON ON 2019/03/03 
USOCR) 06:01 PM 

(US-PGPUB; USOCR) OR ON ON 2019/03/03 
06:03 PM 

(USPAT) OR ON ON 2019/03/03 
06:03 PM 

(USPAT) OR ON ON 2019/03/03 
06:19 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
06:26 PM 

(EPO; JPO; OR ON ON 2019/03/03 
DERWENT) 06:27 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
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L48 3 

L49 0 

LSD 2 

L51 6 

L52 1 

L53 9 

L54 1 

LSS 8 

L56 7 

L57 16 

L58 986 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

("20180032189"1"20170 
179432"1"20180033832 
").PN. 

"2016079564" 

"20160079564" 

"3001479" 

"9911943".pn. 

("20020180371" I 
"20030071569" I 
"20040209186" I 
"20070114519" I 
"20080079360" I 
"20090218939" I 
"20130299789" I 
"20140312337" I 
"7173373").PN. OR 
("9911943").URPN. 

(15/102719).APP. 

("20080278070" I 
"20100134426" I 
"20110012845" I 
"20110279398" I 
"20120218198" I 
"20140152912" I 
"20140362049" I 
"20150155526").PN. 
OR 
("10185422").URPN. 

("2015/0160767").URP 
N. 

("20090085885 I 
"20110278078" 
"20110279402" 
"201200194 73" 
"20120081328" 
"20130215035" 
"20150077646" 
"20150160767" 
"20150227244" 
"20150253916" 
"20150301646" 
"20150309615" 
"20150346853" 
"20150346878" 
"9057653" I 
"9367194").PN. OR 
("9542054").URPN. 

G06F3/0412.cpc. and 

06:28 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
06:31 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
06:36 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
06:36 PM 

(EPO; JPO; OR ON ON 2019/03/03 
DERWENT) 06:38 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
06:38 PM 

(US-PG PUB; USPAT; OR ON ON 2019/03/03 
USOCR) 06:39 PM 

(USPAT; USOCR) OR ON ON 2019/03/03 
08:12 PM 

(US-PG PUB; USPAT; OR ON ON 2019/03/03 
USOCR) 08:12 PM 

(USPAT) OR ON ON 2019/03/03 
11 :35 PM 

(US-PG PUB; USPAT; OR ON ON 2019/03/03 
USOCR) 11 :35 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
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L59 0 

L60 142 

L61 0 

L62 1 

L63 5 

L64 3 

L65 7 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

((touch near3 (element 
member screen 
display)) touch$screen) 
and (((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) same 
pad) and (OLEO 
(organic near3 light 
near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

G06F3/0412.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and (((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) same 
rount$3 same pad) and 
(OLEO (organic near3 
light near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

G06F3/0412.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and (((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) same 
rout$3 same pad) and 
(OLEO (organic near3 
light near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

("2014/0160047").URP 
N. 

(14/095363).APP. 

("20090309850" I 
"20100110040" I 
"20110037729" I 
"20130271388" I 
"20140049522").PN. 
OR ("9513733").URPN. 

("2015/0185915").URP 
N. 

("20140078077" I 
"20140138141" I 
"20140152912" I 

11 :40 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
11 :41 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
11 :41 PM 

(USPAT) OR ON ON 2019/03/03 
11 :48 PM 

(USPAT; USOCR) OR ON ON 2019/03/03 
11 :48 PM 

(US-PG PUB; USPAT; OR ON ON 2019/03/03 
USOCR) 11 :48 PM 

(USPAT) OR ON ON 2019/03/03 
11 :52 PM 

(US-PG PUB; USPAT; OR ON ON 2019/03/03 
USOCR) 11 :55 PM 

Page 8 of 18 



L66 3 

L67 1 

L68 7 

L69 4 

L70 303 

L71 257 

L72 3 

L73 290 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

"20150185915" I 
"20160117031" I 
"20160350570" I 
"20170308228").PN. 
OR 
("10109686").URPN. 

("2014/0138141 ").URP 
N. 

(15/257 471).APP. 

("20120113050" I 
"20130335344" I 
"20140166998" I 
"20150370382" I 
"20160026315" I 
"20160306474" I 
"9082678").PN. OR 
("994 7727"). U RPN. 

("2017 /014 7116").URP 
N. 

G06F3/0412.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and (((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) same 
rout$3 same line) and 
(OLEO (organic near3 
light near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

G06F3/0412.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and (((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) same 
(rout$3 with line)) and 
(OLEO (organic near3 
light near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

("2012/0097512").URP 
N. 

G06F3/0412.cpc. and 
(((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) with 
(contact$3 coupled 

(USPAT) OR ON ON 2019/03/03 
11 :55 PM 

(USPAT; USOCR) OR ON ON 2019/03/04 
12:01 AM 

(US-PG PUB; USPAT; OR ON ON 2019/03/04 
USOCR) 12:01 AM 

(USPAT) OR ON ON 2019/03/04 
12:07 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
12:10 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
12:10 AM 

(USPAT) OR ON ON 2019/03/04 
12:15 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
12:41 AM 
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L74 297 

L75 2 

L76 1 

L77 2 

L78 63 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

connect$3) with rout$3) 
and (OLEO (organic 
near3 light near3 
(emitting emissive 
emission) near3 
(display element panel 
apparatus device))) 

G06F3/0412.cpc. and 
(((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) with 
(contact$3 coupled 
coupling connect$3) 
with rout$3) and (OLEO 
(organic near3 light 
near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

"20160154499" 

"20170262109" 

("2016/0154499").URP 
N. 

("20050184927 I 
"20060214890" 
"20080111493" 
"20100007616" 
"20100110041" 
"20110248968" 
"20120262385" 
"20130265244" 
"20130265277" 
"201 30314343 II 
"20130335365" 
"20140071360" 
"20140145979" 
"20140176893" 
"20140210767" 
"20140253493" 
"20140253502" 
"2014034 7284" 
"20150001482" 
"20150002756" 
"20150022484" 
"20150042616" 
"20150049061" 
"20150130726" 
"20150145808" 
"20150185903" 
"20150185960" 
"20150187845" 
"20150192814" 
"20150205428" 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
12:42 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
01 :05 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
01 :07 AM 

(USPAT) OR ON ON 2019/03/04 
07:10 AM 

(US-PG PUB; USPAT; OR ON ON 2019/03/04 
USOCR) 07:10 AM 
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L79 12 

L80 11 

L81 2 

L82 2 

L83 0 

L84 4 

L85 6 

L86 9 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

"20150206926" 
"201503114 77" 
"20150317023" 
"20150380467" 
"20160004369" 
"2016001144 7" 
"20160132148" 
"2016014154 7" 
"20160148562" 
"20160154499" 
"20160209688" 
"20160218151" 
"20160239143" 
"20160246427" 
"20160266706" 
"20170010708" 
"20170097734" 
"20170160841" 
"5051739" 1 "6046547" I 
"8629842" I "8823672" I 
"8884921" I "8982089" I 
"9046955" I "9058075" I 
"9087800" I "9158406" I 
"9164615" I "9292118" I 
"9366897" I 
"9367162").PN. OR 
("9891735").URPN. 

("20120038585").PN. 
OR ("9046955").URPN. 

("20060187213" I 
"20070063991" I 
"20070242055" I 
"20070267973" I 
"20080042562" I 
"20080278070" I 
"20090051672" I 
"20090268131" I 
"6879319").PN. OR 
("9292118").URPN. 

("2016/0218151 ").URP 
N. 

("2016/0218151 ").URP 
N. 

(14/879753).APP. 

("20100295759" I 
"201 50060817" I 
"20160154499" I 
"2016029961 0").PN. 
OR 
("10186558").URPN. 

("2015/0060817").URP 
N. 

("20110316802" I 
"20130021289" I 

(US-PG PUB; USPAT; OR ON ON 2019/03/04 
USOCR) 08:06 AM 

(US-PG PUB; USPAT; OR ON ON 2019/03/04 
USOCR) 08:20 AM 

(USPAT) OR ON ON 2019/03/04 
08:23 AM 

(USPAT) OR ON ON 2019/03/04 
08:23 AM 

(USPAT; USOCR) OR ON ON 2019/03/04 
08:23 AM 

(US-PG PUB; USPAT; OR ON ON 2019/03/04 
USOCR) 08:27 AM 

(USPAT) OR ON ON 2019/03/04 
08:34 AM 

(US-PG PUB; USPAT; OR ON ON 2019/03/04 
USOCR) 08:35 AM 
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L87 1 

L88 0 

L89 0 

L90 4 

L91 2 

L92 3 

L93 99 

L94 102 

L95 14 

L96 1 

L97 4 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

"20130106813" I 
"20130127770" I 
"20140092630" I 
"201 50060817" I 
"8139041" I "8872168" I 
"9007329").PN. OR 
("9966419").URPN. 

(15/681642).APP. 

("2018/0061900").URP 
N. 

(15/452891).APP. 

"2016032800" 

"20160079564" 

("20180032189"1"20170 
179432"1"20180033832 
").PN. 

H01 L27/3225,323.cpc. 
and (((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) with 
(contact$3 coupled 
coupling connect$3) 
with rout$3) and (OLEO 
(organic near3 light 
near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

H01 L27/3225,323.cpc. 
and (((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) with 
(contact$3 coupled 
coupling connect$3) 
with rout$3) 

("0000002"1"10013088"1 
"10170727"1"20120062 
481 "1"20140145979"1"2 
01 50060817" I "2016023 
1846"1"20160283005"1" 
20170222180"1"201802 
92936"1"9323400"1"936 
7162" I "9660003 II I "9696 
838").PN. 

("0000002").PN. 

("20140117316"1"20150 
091014"1"20150170575 
"1"20160103537").PN. 

(US-PGPUB; USOCR) OR ON ON 2019/03/04 
08:38 AM 

(USPAT) OR ON ON 2019/03/04 
08:38 AM 

(USPAT; USOCR) OR ON ON 2019/03/04 
08:42 AM 

(EPO; JPO; OR ON ON 2019/03/04 
DERWENT) 09:00 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
09:00 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
09:03 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
09:52 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
09:53 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:04 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:05 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:05 AM 
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L98 19 

L99 2 

L100 2 

L 101 2 

L102 3 

L103 12 

L104 2 

L105 2 

L106 6 

L107 2 

L108 6 

L109 1 

L 110 5 

L111 25 

L 112 21 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

("2014/0117316").URP 
N. 

("0000002"1"201602099 
71 ").PN. 

("0000002"1"201600200 
97").PN. 

("0000002"1"9184409"). 
PN. 

("20150185960"1"20160 
170524"I"9123497").PN 

("20080278070"1"20110 
017524"1"20140145979 
"1"20150212548"1"2016 
0154499"1"2016017052 
1 "1"20160170524"1"201 
60179259"1"201601959 
79"1"20160307968"1"20 
160320872"1"20160334 
904").PN. 

"20140145979" 

"20140145979" 

"20140145979" 
"20170365813" 
"20180061899" 

"10727436".pn. 

("2017 /0365813").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(15/480738).APP. 

("20150060817" I 
"20160204374" I 
"20160216809" I 
"20170090651" I 
"20170243927").pn. OR 
("10483492").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("2016/0154499").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("20080278070" I 
"20110017524" I 
"20110221741" I 

(USPAT) OR ON ON 2019/03/04 
10:07 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:16 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:16 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:17 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:17 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:22 AM 

(US-PGPUB; USPAT) OR ON ON 2019/06/22 
09:09 AM 

(US-PGPUB; USPAT) OR ON ON 2020/03/15 
11 :04 PM 

(US-PGPUB; USPAT) OR ON ON 2021/06/12 
10:37 PM 

(US-PGPUB; USPAT; OR ON ON 2021/06/12 
USOCR; FIT (AP, AT, 11:16PM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PG PUB; USPAT; OR ON ON 2021/06/13 
USOCR) 03:11 PM 

(USPAT; USOCR) OR ON ON 2021/06/13 
03:12 PM 

(US-PG PUB; USPAT; OR ON ON 2021/06/13 
USOCR) 03:12 PM 

(US-PG PUB; USPAT; OR ON ON 2021/06/13 
USOCR) 09:30 PM 

(US-PG PUB; USPAT; OR ON ON 2021/06/13 
USOCR) 09:47 PM 
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L113 7 

L 114 28 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

"20140036166" 
"20140145979" 
"20150212548" 
"20150241906" 
"20160154499" 
"20160170521" 
"20160170524" 
"20160179259" 
"20160195979" 
"20160202827" 
"20160307968" 
"20160320872" 
"20160334904" 
"20170148859" 
"20170373128" 
"20180039360" 
"20180046287" 
"20190393274").pn. OR 
("10840311 ").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("20100007616" I 
"20110316802" I 
"20140167053" I 
"201 50060817" I 
"20160013218" I 
"20160154499" I 
"20180090522").pn. OR 
("10838565").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("6791166" I 
"20120062481" 
"20120073866" 
"20120235691" 
"20130057497" 
"20140078077" 
"20150185915" 
"20160117031" 
"20160154499" 
"20160246415" 
"20160259446" 
"2017014 7133" 
"20180006265" 
"20180033829" 
"20180095566" 
"20180095567" 
"20180107316" 
"20180182817" 
"201 803143 72" 
"20180329552" 
"20180329554" 
"20180331160" 
"20190018530" 
"20190035860" 
"20200019294" 
"202000263 77" 

(US-PG PUB; USPAT; OR ON ON 2021/06/13 
USOCR) 10:39 PM 

(US-PG PUB; USPAT; OR ON ON 2021/06/13 
USOCR) 10:42 PM 
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L115 9 

L 116 4 

L117 1 

L118 9 

L119 14724 

L120 1328 

L121 1 

L122 5 

L123 1 

L124 2 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

"20200026390" I 
"20200067013").pn. OR 
("10719152").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("20100035030" I 
"20140079927" I 
"20150001060" I 
"20160092015" I 
"20160154499" I 
"20160357303" I 
"20180095570" I 
"20180095571" I 
"20180120999").pn. OR 
("10658434").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("2018/0095570").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(15/617936).APP. 

("8686308" I "9335881" 
I "20120273336" I 
"20140131668" I 
"20150048358" I 
"20160204183" I 
"2016027 4398" I 
"20180026079" I 
"20180088726").pn. OR 
("10459557").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

H01 L27/323.cpc. 

H01 L27/323.cpc. AND 
bridge 

(15/976761).APP. 

("5001308" I 
"20100321326" I 
"20160154499" I 
"20110108964" I 
"20180323240").pn. OR 
("10642394").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(15/967768).APP. 

("20150060817" I 
"20170222180").pn. OR 

(US-PG PUB; USPAT; OR ON ON 2021/06/14 
USOCR) 08:47 AM 

(US-PG PUB; USPAT; OR ON ON 2021/06/14 
USOCR) 08:47 AM 

(USPAT; USOCR) OR ON ON 2021/06/14 
08:48 AM 

(US-PG PUB; USPAT; OR ON ON 2021/06/14 
USOCR) 08:48 AM 

(US-PGPUB; USPAT; OR ON ON 2021/06/14 
USOCR; FPRS; EPO; 10:11 AM 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/14 
USOCR; FPRS; EPO; 10:11 AM 
JPO; DERWENT; 
IBM_TDB) 

(USPAT; USOCR) OR ON ON 2021/06/14 
10:44 PM 

(US-PG PUB; USPAT; OR ON ON 2021/06/14 
USOCR) 10:45 PM 

(USPAT; USOCR) OR ON ON 2021/06/14 
10:58 PM 

(US-PG PUB; USPAT; OR ON ON 2021/06/14 
USOCR) 10:59 PM 
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L125 5 

L126 1 

L127 3 

L128 14745 

L129 3828 

L130 2402 

L131 1084 

L132 5226 

L133 6204 

L134 2739 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

("10359897").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

"20160154499" 

(15/956866).APP. 

("20150130726" I 
"201603064 72" I 
"20180097199").pn. OR 
("10581006").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

H01 L27/323.cpc. 

H01 L27/323.cpc. AND 
encapsulat$3 

L 129 NOT 
@ad>"20170629" 

L 129 NOT 
@pd>"20170629" 

L 128 NOT 
@pd>"20170629" 

H01 L27/323.cpc. AND 
((bridge connect$3) 
WITH (sens$3 
electrode)) 

L 133 NOT 
@pd>"20170629" 

(US-PGPUB; USPAT; OR ON ON 2021/06/14 
USOCR; FIT (AP, AT, 11 :22 PM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(USPAT; USOCR) OR ON ON 2021/06/14 
11 :28 PM 

(US-PG PUB; USPAT; OR ON ON 2021/06/14 
USOCR) 11 :28 PM 

(US-PGPUB; USPAT; OR ON ON 2021/06/18 
USOCR; FPRS; EPO; 11 :54 PM 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/18 
USOCR; FPRS; EPO; 11 :54 PM 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/18 
USOCR; FIT (AP, AT, 11 :54 PM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FIT (AP, AT, 12:09 AM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FIT (AP, AT, 12:18PM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FPRS; EPO; 12:19PM 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FIT (AP, AT, 12:20 PM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
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L135 27844 

L136 10799 

L137 11482 

L138 551 

L139 499 

L140 7411 

L141 7617 

L142 3960 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

G06F3/0412.cpc. AND 
((bridge connect$3) 
WITH (sens$3 
electrode)) 

G02F1 /13338.cpc. AND 
((bridge connect$3) 
WITH (sens$3 
electrode)) 

L 136 NOT 
@pd>"20170629" 

G02F1 /13338.cpc. AND 
((bridge connect$3) 
WITH (sens$3 
electrode)) AND 
encapsulat$3 

L 138 NOT 
@pd>"20170629" 

G06F3/0412.cpc. AND 
((bridge connect$3) 
WITH (sens$3 
electrode)) AND 
((inorganic WITH (film 
layer stack$3 
laminat$3)) 
encapsulat$3 seal$3 
barrier) 

L 140 NOT 
@pd>"20170629" 

G06F3/0412.cpc. AND 
((bridge connect$3) 
WITH (sens$3 
electrode)) AND 
((inorganic WITH (film 
layer stack$3 
laminat$3)) 
encapsulat$3 seal$3 
barrier) AND (OLEO 

KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FPRS; EPO; 12:28 PM 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FPRS; EPO; 12:29 PM 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FIT (AP, AT, 12:29 PM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FPRS; EPO; 12:30 PM 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FIT (AP, AT, 12:30 PM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FPRS; EPO; 12:32 PM 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FIT (AP, AT, 12:32 PM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FPRS; EPO; 12:33 PM 
JPO; DERWENT; 
IBM_TDB) 
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(organic near3 light 
near3 (emission 
emitting emissive) 
near3 (display device 
panel))) 

L143 2858 L142 NOT (US-PGPUB; USPAT; 
@pd>"20170629" USOCR; FIT (AP, AT, 

AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

L144 5 "20140073808" (US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

L145 8 "20160062368" (US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

L146 15 ("2014/0300835").urpn. (US-PG PUB; USPAT; 
AND(PGPBIUSPTI USOCR) 
USOC).dbnm. 

L147 0 (14/243901).APP. (USPAT; USOCR) 

L148 6 ("2014/0160047").urpn. (US-PG PUB; USPAT; 
AND(PGPBIUSPTI USOCR) 
USOC).dbnm. 

L149 0 "102253770" (US-PG PUB; USPAT; 
USOCR) 

PE2E SEARCH - Search History (Interference) 

There are no Interference searches to show. 

06/19/2021 11 :32:34 PM 
VVorkspace: 16907966 

OR ON ON 2021/06/19 
12:33 PM 

OR ON ON 2021/06/19 
09:18 PM 

OR ON ON 2021/06/19 
09:24 PM 

OR ON ON 2021/06/19 
10:45 PM 

OR ON ON 2021/06/19 
10:46 PM 

OR ON ON 2021/06/19 
10:51 PM 

OR ON ON 2021/06/19 
11 :31 PM 
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\cl,";_ :s.r..wo}uj, AJ71 Fi;:>;1 li]l\cl.4 AJ7] %7] ~% r:} 0 L¢!::. Oii'-1] 0 1~ '?1~ BB~,";. ~"8"] J<J~£1uj AJ7] '?1~ BR 
~91 ~~ ~tj-,<'_ AJ7] Fi;:>;] 11~\cl_ AJ1\'-1i1"1Pi AJ7] i:'}-'f-'i'l Bl;-:P'} J<J~.£1uj, AJ7] '?1~ BR~-91 F}~ ~B.-2 AJ7] 
%7] ~orJ qo1_2_!::. lf..A1 ~;:>;]5'-j- 1J:';-Br:}. 

--------------.+---· J JO 
+-_,lOQ 

~------------' 
I' 
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"'J71 '?1~ llR,-;-!Q] ~~ if18-,<'. "'J71 £-i:";1 ll11\cl. "'J.!\'-1;161]!,i "'J-71 4--9-'i'l llR,-;-!Jl} 7',;j'.';".£]uj, "'J71 '?1~ BR,-;-!Q] E-j­

~ if18-,<'. "'J71 -fl-71 ~% r} 0 1-2.. r: lfJl ?CJ:>;19} 7',;j~-'jcl_ 3:! i '; 1.Q._£ iiH::- Fi:>;1 17~'§. 1--B?CJ-.s-cJ -fl-71 ~% r} 0 1 

"'J-11 A1l 1 ~'?1elf "'J-611 -.s-cJ_,_j.£1uj, "'J71 A1l 1 ~'?1elfi ,-;-!Jal;~.Q._£ A1l7--1ii}O:j x½B "'J71 !l__i:'-1;(1 {i~Jlf- {111~ 

.Q._5'._ '?1~.£1~ All 1 -illAi {i~ 13'1 "'J71 All 1 ~'?1elf "'J611 -.s-cJAj.£jnj "'J71 All 1 -illAi {i~jl} Ji27-}ii}-5=..~ -.s-J-73-'8 

All 2 1:\Ai {i~; 13'1 

"'J11 A1121H ~~i '5'ts=..~ -.s-a"'a.'tl A11 2 ~'?1"1i ~wiit~ 3-!i ~ 7~.Q._£ ii}~ F-1;";1 ll11\cl. ~ 7cJ-.s-a -B-11 ~-og­
qo1-2..£ KJ-1 ?CJ:,;1, 

"'J7I '?1~ B],-;-1-'"1 ~~ if18-,<'. "'J7I ?CJ~ ~i ¾ii] x½.'el "'J7I 4--9-'i'l B]--;-14 7',;l~.'el ~i ';~i'__£ ii}~ E-1 
:>;1 li]1\cl. ~;;,:J-.s-cJ %71 ~% i:-} 0 1-2..£ KAl ;;,:J:>;1, 

"'J71 '?1~ BR,-;-!Q] E-j-~ if18-,<'. "'J71 ii},¥- 7].1,f[-611 '1!Aa.£1◊-i "'J7] %7] ~% i:-} 0 1-2..£ ◊-ir-11°19} {17]~.Q._£ 7',;j~ 

B '?1 "'a ~~ :ti£ 7] ;Ij_-jl} '?1 ~ B 3:! i '; 1.Q._5'._ ii}~ Fi 71 llR ';Q 1---B 7'J-.s-cJ % 7] ~% i::}0 1-2..£ 1IJ1 7'J7L 

"'J7] '?1~ BR,-;-12 ,<'_, u}-=:111]-ii', ~-"f-D1~, tj]j-;:}, -;:;-, 1--]'1_, t-j]Q.t:1%, 0 1i'-1%, =1-¾, 7'-i'-19} Z!-2 ::;~ol]Ai ,;cl 

lal;B o}y- 0 1"'JQ] ~~.Q._£ a-a"'a.£1~ 3:!i ~~.Q._£ o}~ 1'--171 ll11\cl. ~;;,:Ja-cl -fl-71 ~% C-J- 0 1-2..--'==- K_,_l _AJ7L 

"'J7] '?1~ BR,-;-!Jlf- "'J7] 4--9-'i'l BR,-;-1°1 _AJ~B 0a"ii 3'{-5=..~ "'J7] F-1-);1 ll11\cl. "'J.!\'-'°11 ,¥-:3]-B _l_;l__~ ~~i t:i ~ 

Wii}~ 3:!i ';1.Q._£ ii}~ Fi:>;1 li]1\cl. ~_:;,:J'1J %71 ~% i:-} 0 1-2..£ KJ-1 _:;,:J:;;]_ 
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[0001] i":- ~i::i:J,<'_ F-j;,;1 ll]1\'l. 6l i..117:J.'r]_ %71 ~% t:}61-2..£ R7-l 7:J;,;1611 ~~ 0li>__~, F-j;,;1 ll]1\'l_Jlj- %71 ~% i:}61-2..£ 

6,ji'-11 6191 A,;j4f- *~g_ 'IJ-;z]wJlJ- -'iPM Jlj],'<.Jl.(Bezel) 0a~i ~::-;::Al~ y <_V_~ F-j;,;1 li]1'§. i..11AJITcl %71 ~-'i:r i::J- 61 

Q.£ RAl 7'J;>;1611 ~~ 0l 6l tj-. 

[0002] ~-2-, {17-}9} ;;sj-=g-91 ;sH,J.w_o .'i' %71 ~%%g_ ~%Al:J1~ 7-}~% ::-;::7-}'i' ~5=-7} 3i:Y 7'-% {i'il-61 1;l-_0 ttj ~ 

e'.)-~7} 7}-'o~ %71 ~% i::J- 0 1.2..£ RAl 7J7'17} 7'}/\i]J:11 RA1 7J;,;1~ 71q1.5c]Jl '.V-i::J-. 0 Pc1~ %71 ~% i::J- 0 1-2..£ 

RAJ 7'J:>;]61l Aj-~91 ~ 6]4 ~s=..91 'il'9 "?-B-i ~-8'] F-j:>;J 4-'fl~- ~-6.Jo}Jl 6]611 J:11%01-0:J ~s=..91 7'3_1;l__½ {1~ 

~ y '.V_.;= F-j;,;1 ll]1\'l_ g_ 47}0}.;= R7'-7} 'i;;:Jl '.V_tj-. 

[0003] ~~3j~ F-j;,;1 ll]1\'l_,<'_ %71 ~% i::}61_2_£ RA1 ;;,:J:,;191 914 R1;'!611 431-o}~ 0 Br:---2:-(Add-On) BJ-6.J, %71 ~% 

r+6l_2_£ R-'-1 ;;,:J;,;1 -'-J611 Fj:'>;1 ll]1\'l_g_ ~31--'-l:71~ -2:---",ll_(On-Cell) BJ-6.j 13) Fj:'>;1 ll]1\'l_g_ %71 ~% r+61_2_r: R 

Al 7'J;::(1 t.114611 ,,.cl-'-j~ ~--",ll_(In-Cell) BJ-6.j %61 '.V-i::J-. 

[0004] ~719} ~,<'_ ~-~ BJ~,<'_ %71 ~j]J i::}61-2..r RAl ~;>;1611 F-j;,;1 ll]1\'l. 6l i..11~~61 "B-~-: .. ---2:-(Add-On) BJ~ :l,) --2:-­

-",ll_(On-Cel]) BJ-6.J611 tiM %71 ~% i::}61-2..£ RAl ;;,:J:>;191 -'j'-l;'J]J} @iri::J-. 

[0005] s=.. la~ ~~-3j~ F-j;>;1 ll]1'§. i..11;;,:J,,.cl %/1 ~% 9-61-2..£ RAl ;;,:J;,;191 .lI31;'!5=..6]ul, s=.. lb~ s=.. la91 I-I '91 t!-
1;'!5=..6li::J-. 

[0006] 5=.. la :l,) 5=.. lb9} ~6], ~~-3j~ F-j;,;I ll]1\'l_ 1-JFJ'§ %7] ~% r:j-6]_2_£ RA] 7'J;,;j~ %7] ~% r:j-6]_2_£ oji'-1[ 

61(11)7} ITPj-'8 o}4 71-\'l-(lO)Jl} Fi7'1 ll]1\'l.(16) 6l ITj/\j-'B_ -'-J4 71-\'1-(20) 61 7',:j.3j-AM12)½ 6l%o}oj q1ITJ w31-B 

9. 0 1 n11, F-j;,;1 ll11\'l.(16)"11 '{}7}-'8 F-j;,;1 ;-1~~ -(d,t!'=(15aM W74-'8 s=..{1 ~(15b)g_- ~-8'11 7471 ~% 9 61-2.. 

£ 6,ji'-1161(11)611 ~7}-'8i::J-. 

[0007] B}4 71-\'1-(10)611:...: 14-"-l- _I'=_i@.7-1>--Fi :l,) 14-"-l- _I'=_i@.7-1c:'::F-j9} ~4f-B %71 ~% i::J- 0 1-2..£~ ~WB}~ %71 ~% tj-
61_2_£ oji'-11 61(11)7} 'l5-'-j-'8i::J-. -'-J7l9} ~,<'_ %71 ~% tj-61_2_£ oji'-11 61(11)~ F-j:>;1 ll]1\'l.(16)611 ~7}-'B. {!~½ 

{1~~7] -'fl~ o}4 1l4f- ll]1£(14a)~ ~w~i::J-. 

[0008] o}4 71-\'1-(10)91 ~ :";-1;1611~ £461.!! ICC13a)7} ,rpj.5c]Jl, £461.!! ICC13a)~ '?~-'-j <?l:ill :§:)~ 71-\'l-(Flexible 

Printed Circuit Board; FPCB)(13bl611 '?1~.'rl_c}. '?1-"j ~:ill:§:)~ 71-'l!-(13b)611~ %71 ~% i:}61-2..£ oji'-11 61 

(11)½ 7'-%o}7] -'fl~ 4%- A1161 {!~½ A11-=go}~ E-l- 6l 0d A11614(PlS..Al)9} 7'-% {i'i}g_ A11-=go}~ {ii'! -=gi:f4 

(P15=..Al) %61 7'-tilBi::J- . .::Li:'.1Jl, '?1.J.j ~:ill :§:!~ 71-\'l-(13b)91 {!~~ £461.!! IC(13a)~ ~-8'B %71 ~% i::}61 

_Q__r:=_ oji.']161(11)611 ~7}-'jc1_r..j-. 

[0009] -'-J4 71-\'1-(20)611~ Ali 1, Ali 2 ,illAi {1.:::.;-(Pl5=..Al), Ali 1, Ali 2 ,illA-j {1.:::.;-(Pl5=..Al)611 '?1~-'8 4-'f-~ 

BB Jj (Pl5=..Al) ~ 4-'f-~ BB Jj (Pl5=..Al)_c,j ~'i:1°11 '?1 ~ B -'-J4 1J '.';- ll]1£(14b)½ ~ wo}~ Gi 7-1 ll]1 ;'l_ (16) 61 ITJ .Aj 

Bi::J-. -'-J4 :c<J4f- li]1£(14b)9} o}4 :c<J4f- li]1£(14a) A}6l611~ -'-J~~ 1lt!'=(15a)611 w%B s=..{1 ~(15b) 6l 7'-tl1 

fli::J-. 

[0010] .::i,t!r,1, -'-J-719} ~,<'. ~~-3j~ F-j;,;1 ll11\'l. 1-1PJ'l:l %71 ~% tj-61_2_£ RAl 7'J;,;1~ -'-J, o}4 :c<J4f- ll]1£(14b, 

14a; 14)½ :c<J~.J.l:7171 -'fl~ -=g-~61 ~..&o}i::J-. 61611 rrJ-4, Jljj;<,ll_ 0a~91 .'/f-(W) 6l ~7}o}oj R.J.l 0a~ 61 

½61~i::J-. 

[0011] C:-j 2, 61, ~~3j2_~ 7Y7j ~j]J tj- 6 lQ.~ oji.'-1] 61(11)7} <56-'-d-'B. o}4 7]-\'1-(10) 6] F-j?-1 ll]1\'l_(16) 6l '§-'-d-'B. ~4 71 

-\'1-(20)611 tiM 1;'!3j 6] ¥161, -'-J-4 :c<J4f- li]1r:(14b), o}4 :c<J4f- li]1£(14a) :l,) 1lt!'=(l5a)7} 914611 x½Bi::J-. 61 

611 rrJ-4. 11,t!_I'=_(15a)9.J- -'-J-4 1l4f- ll]1r=(14b) ~ o}4 :c<J4f- ll]1£(14a)91 :c<J~ 1;.J.j 6l Aio}.5c]~ TA117l 

~;_~ ~t:j-. 



"-b[o:'ttztfo loll;;{~ [y:ff ::io[o-b -&ift [L% f.g-t~frt W,l[E [l;;'.b3. R>ls2Thrt =:_BS:', 

"-b[o[>".{Y f\tit,_ lo&* loll;;{~ [Y±f ::iolo-b -&ift [L¾ t'l?--t~frt W,l[E [41 R>ls2Thrt ~:iz :', lz:frt BZ :', 

• t--1 [o:'ttufi ro, I -I ro81 :'t =:_ q1 :'t 

• b[o":StJfo b:,[l;;'.{~ [y:ff -=::tolob -P,!'.ift [L bL f.g-t~lri WtllE [l;b3. R,ls2Thrt ~BI ":S [~rnoJ 

/;l /t· }) /;.s .f1 :·:-r 

"-bfo -¢, f,; 

[Yy{} ~[luck loll;;{~ [y:ff ::io[o-b -&ift [L% f.g-t~frt W,l[E [l;;'.b3. fO{-'?-k[k i-ErlL 13v12ii loWtllE [l;b3. '~½'if, [vrno] 

·µtc, -¢c f,;[Y-t~ct~ ify~ ~~ 'hv2of,;[YTr,,_, i 

-B:[L 2[2: [l:;:R, fyto B:Tr>". 2ols2[LF} -lolo[f.ib ::iolo-b -&ift [L¾ t,,-W,l[E [l;b3. f0{-'?-%[o i [Y~fl !Zto 'k~-[£ZOO] 

• p (6 -¢, f6 [Y{L 

% i~?o [y:ff 'fQ{-'?-f.i[k ~::il[E ~r,,_, -k{-'?-lolo[f.ib ::iolo-b -&ift lL¾ {o::il[E ~r,,_, -ki~ loWtllE [l;b3. '~½'[½: [zrnoJ 

"-bfo {Lt,,-1-[ -:;{2'. t,,-gµ ~[l;& [y:ff -&ift [L¾ f.g-t~frt W,l[E [l;b3. loib-ift i} -:;{2'. -lolLi~ [[LOO] 

/.-T:~r /:s·f~, _.~n 

• p{g{§. 

rt f-:1 ~~& ~Fl B:i~* llo-ki~ W,l[E [l;b3. [Li~ ~-::5:[3 ~~?o B:Tr>". [oty~fl &-6---1:2 [Li~ t,,-jy~fl !Zto [Li~ [oc:ooJ 

·t.:1B:?d.<.?-20T.f':c loi~lv t,_{-'?-B:b 

jy kllor-z:¾ -:;{2'. {o[2.,I:-'¾E '%[2lo '%bolt, 'ftieb ·.g. '-&kri ·~lr:1-½fo '~[[.,r{n ·; ;jy~fl !Zto [LR [6100] 

"-bB:!Zto -!ii--B:[L 2[2: [l:;:R, bYto B: 

Tr>". 2ols2[LF} -lolo[f.ib ::io[o-b -&ift [L% [Li~ br:'ibY~ llo-B:[L -k{-'?-[Li~ ;µfr ~ti loiY~fl !Zto [LR [srno] 

"-bB:T~ -!ii-iY~fl &-6---1:2 lLi~ B:¾:::i:;-[12-¾ i¾ Tr,,_, lLi~ ;t'tfr ~rt loiY~fl !Z°io [LR [uooJ 

"µ{g{§.rt i{iitoR z [ft' B:?d.<.?-~:',[3 i-1=-FL kIB-z [ft' [Li~ rB :.J:::-F} kIB­

z lk B:?d-'.?-~:'t{'?.{,::111: -!ii--1=-R kIB-1 lk [Li~ t'lf:'ibd-'.?-lloi~ i'ntoR 1 lk [Li~ rB -1=-R kIB-1 lk ~f:'i!Zto 

2ols2lL~ t,,:-1=-~ tz:t2F1 lLi~ B:¾:::i:;-ro{-'?-klk 2ols2W1w itatoR 1 lk lLi~ , r::if:'i?yf.<.?-lloi~ ta°ioR 1 lk 

lLi~ :i'ntoR: 1 lk B:?d.<.?-~"::5:[3 ~-1=-R [L[2Ft [L{v '.-!:::-"[,} [L[2Ft B:?d.<.?-lloi~ -jk[L lz:lz: [Li~ :jy~fl &-6---1:2 
B:1:Yf-'.?-~:',[3 i¾ Tr>". [Li~ 't'lf:'ibd-'.?-lloi~ -jk[L lz:lz: [Li~ '.-JklL lz:lz: B:?d-'.?-lo¾ Tr>". ; W,l[E [l;b3. [LR [9[00] 

"-bB: 

Tr>". {o[l;{~ [y:ff ::i olo-b -&ift [L¾ lLiY -:;µfr ~ti loiY~fl !Zto [LR 't'lf:'iTr>". -!ii-iY~fl &-6---1:2 [LiY kllo 

tn-ki~ WtllE [l;b3. [Li~ -:;µfr -';?rt b:,jy[lfl !Zl-6 [LR 'r::if:'i~rz l~& -iwllfl !Zl-6 ~lo[f.ib -=::tolob -P,!'.ift [L 

* lL-&, -!ii-WtllE ll;f-3. lL-&, 'r::i{-'?--w.rt iWtllE ll;f-3. ~{-'?--w.rt iw~fl &-&-12 B:Tt:',,_, -!ii--1=-R kIB-z lf,,, '1 lk lLiY 

-!ii--1=-FL kliY Z lk '1 lk ~{-'?-[L1'z ~[l;b3. 't'lf:'ii~~ ~9;,_fp -!ii--B:IL -k{-'?-[L1~ TEt '. lolf.ib ::iolo-b -&-/ft IL% [5 

?d-'.?-llo-J1-[L -k{-'?-~ll;-t~ [Y:ff -&-/ft [L¾ fa-t~frt WtllE ll;[3. ~{:n lloib-ift il--J.gf& [L-J-'?-?y-0-~ ls2-ls--;:;--f2'. {o[LR-, l~rnoJ 

)J :r--ft 3fi? /;.s J::····{t 

"-bfo [ols2-ls-r [f-:i~{-'?--&[fz ~[i,;1~ 

[y:ff -&ift [L% f.g{~trl W,l[E [l;t3. B:Y~ lo~fo (J;JZ;J8)frzlffl Ef:'iRcti lo?y~ Tr>". 'kr20B;[YTr>". ~lo[f.ib 

-==;-o[o-b -&ift [L¾ t,rW,l[E [l;b-:J. f0i-'?-%[o iw~fl !Zto '20['/ {gf& lL-1-'?-!Z[lg ~&lk¾ -:;{2'. -lolLiY -:;il-,{ft i} [t,IOOJ 

J~-:· {T ~;~:-b:: {2 lf· {? 

·f}zf?· {::·i~~~-lf 

·µ-J_gfy{ft {L[k¾ =-:.[:'i{-'?-bz'. [ofy~[Y [o[l;;'.{~ [Y:ff br:'iFo 

% {Ly-jy TEt -i'l--¢' lo-kfo [12-¾ i ff','E bf:'ifyf.g [o[.'E [lo::illz; Tr>". -k1~ '[o-[2'. -io:iz ='1 'e:-r2r "-bB:{-'?-k lo 

bY ~ ~ r,,_, [;,-=::,l[E ~ r,,_, -k{-'?-TEt -=::,l(E ~ r,,_, -kiY -lo3R 17 ln ~ {L ::i llrr ~ r,,_, -k{-'?-'iY [0(2'. {ortZ :', 'ti-k [:'i ~ti 
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[0026] 010}, ~ ~~_cii Fi;,;1 li]l\:'! i..117'J-8"cl ¾71 ~% }I..J-1 ;zJ;,;1½ {ll\'---8 s=..1;1i %~o}oj "'J,,11]01 ~~o}1;1 qg4 ~ 

q. 

[0027] 5:. 3a~ ~~-3j~ Fi;,;1 li]l\:'! i..11;zJ-8"cl ¾71 ~% r:} 01.2..!::. lf..J,l ;zJ;,;1Q] .>IJ1;1s=..0]ttj, 5:. 3b~ 5:. 3aQ] I-I 'Qj B-

1;15:.0lr:}. :-72.1.31, 5:. 3c~ 5:. 3bQ] A 0cl"1Q] ~i:J15:.0lr:}. 

[0028] 5:. 3a 13:l 5:. 3b5't ;Q-01, i":- ~~_c>j Fi;,;] li]1¥] i..11;,:J'§ ¾7] ~% lf.J,l ;zJ;,;]~ ¾7] ~% r:} 01.2..!::. 6-]i.'1] 01(110)7} 

<5cl '8 B op,' 7] "tl-( 100 )4 Fi ;;:J li]l ';'l_ (160) 01 ~ z)-;;jl( 120) ~- 01-g o}aj i:J1-8"J wzJ-B 9 . 01 191, F7 ;;:J li]l ';'l_ ( 160) oil 

~7}-8 Fi;,;] -;-_!~~ '?Hl. llBJ,-!(150) i ¾"8"] ¾7] ~% r:} 01.2..!::. 6-]r-1] 01(110)'°1] ~7}-'8.r:}. 

[0029] 7'-:<1]~..Q._£, o}l\'-- 7]"t!-(100)'°1]~ ~T 1B91 71] 01_1"=_ BB,-:-14 r:-1] 01Fi llB,-;-! 0] :UZ.:<}B}o.j ~:'.i:: 03"1°1 7'j_c>j-8r:}. ii:'j 

.31, ~:'.i:: 0J"1u}q ~el-)- _I'=_,:1!7]AF7 13:l ~el-)- _I'=_,:1!7]c:'::F75't 1l~B ¾7] ~% qol.2_!::.~ :s;r_wo}~ ¾7] ~% q 
01.2..r:_ <>-1r-11°ic110J1t -8"s"'aBr:}. 

[0030] 5:.Alo}7]~ '(J:-'\);..Q._4, ~el-)- _I'=_,:1!7]AF7~ A-'fl~ ~el-)- Eil]_71c:'::F7 ~ 7'-% ~el-)- Eil]_71c:'::F7½ :s;r_w~r:}. c:'::-'fl~ 

~el-)- Eil]_71c:'::F7~ 711°1E lll;-HP-i ;;-11-t'--'8 A?,_11_ ~c:'::'°11 g'f!-o}oj r-11°1Fi BB,;-!'°11,1-i ;;-1]-t'--'8 °a"'J -;-1~~ 7'-% ~ 

el-)- '=i;1!."-1c:'::FH1 -t'-~~r:}. 7'-% ~el-)- _>::=_,:1!71c:'::Fi~ 0J'-J ,;-1~'°11 %1-Jo}oj ¾71 ~% r:} 01.2..-'='-'°11 -.s-_,=,_~ ~fr~ 
i ;(71 o-] ~q. 

[0031] ¾11 ~% r:}01.2..!::.~ 7-11 1 1\J,i ~~. ¾11 ~%~ 13:l 7-11 2 1\J·i ~~i :s;r_wo}ttl, 7-11 1 1V·i ~~4 7-11 2 ~ 

J.i ~~'°11 zj-zj- 2r-~B 7a-t'-4 ~7}7} ~Wo}aj -8"jJ.j-'8_ a:j717}7} 717-i "'JE11£ ~o-]711;1J.i 1JJ 01 ~).~Br:}. 0lci 

~ ¾71 ~ 31J~2. 7ab'- 2r-~%(hole injection layer; HIL), 7ab'- y1;'%(hole transporting layer; HTL), ~ 

%%(emission layer; EML), ~7} y%%(electron transporting layer; ETL), ~7} 9-'fl%(electron 

injection layer; EIL)g r:i :s;r_wo}a:j 01-'f'-o-]zlr:}. 

[0032] i i:'-1 .31, o}l\'-- 71 "t!-( 100 )_c>j ~ -:; 1;1 '°11 ~ !::. 4°1 _tl_ IC(130a)7} -8"J J.j ~ .31, !::. 4°] _tl_ IC(130a) ~ '?1;.a ~:i11 ~ £ 71 

"t!-(Flexible Printed Circuit Board; FPCB)(130b)'°1I '?1~-8r:}. '?1J.a ~~ ~£ 7]"t!-(130b)'°1l~ ir7] ~% r:} 01 

.2..!::. 6-]r-1] 6 1(110)½ 7'-%o}7] -'fl~ zJ-¾ ;;-1]6-] ,;-1~½ ;;j]-t'-o}~ tj- 0 l 0d 7-1]6-]1\'--(Dl.5:.Al)S'.j- 7'-% ~'il-i 7-1]-t'-o}~ 

~'tl -t'-~1\'--(Pl.5:.Al) %01 7'-tl]-'8.r:}. ii:'j.31, '?1J.a ~:i11 ~£ 7]"t!-(130b)91 ,;-1~~ r:4o1_tl_ IC(130a)~ ¾"8"B 

¾1] ~% qo]_Q!::. 6-]r-1]01(110)'°11 ~7}-'8.r:}. 

[0033] "'J7]5't ;Q-2. o}l\'-- 7]"t!-(100)4 i:J1-.s-J wzJ--8 F7;,;] li]l\'l.(160)2. '?1~ lll;-!(150)i ¾"8"] ir7l ~% r:} 01.2..!::. o-]r-1I 
01(110)9} 1J~.'8_i::}. 0] nB, '?1~ BB,;-1(150)-9-l ~g ~B-2. Fi;';:] lYB\cJ.(160)-9-] "'J1\'--1;'!jl} ~~o}rtj, E-}c; ~B-2. 

¾71 ~% r:} 0 1.2..-'='- 6-]r-1] 0 1(110)5'} ~7]-3j_Q_£ 7',;j~,8 '?1Aa ~~ ~£ 7]""'t!-(130b)4 7J~,8r:}. 

[0034] 7'-:-i1]-3j_Q_£, 5:. 3c5't 7,J 0l, Fi;';:] li]l\'l.(160),':'_ ;zJ;q 7]"t[-(161), ;zJ;z] 7]"t!-(161) "'J<'>ll <5,Pa.'t! _tl_i:'j.,Z7 ~~(162a), 

7-1] 1 ~'?1el-)-(163a) "'Joli -8"j1-)~ttj 7-1] 1 ~'?1el-)-(163a) i ,;-!elj-3j_Q_£ 7-1]7io}O:j x½-8 _tl_i:'j;z] ~~(162a)4 ;zJ~ 

~~ 7-1] 1 ~J.i ~~(162h), ~;zJ~ 7-1] 1 JJ\J.i ~~(162h) A} 0M ~J.j~o] 7-1] 1 ~J.i ~~(162h)4 :UZ.~}o}~ 

;;l] 2 ~Ai ~~(162c), ;;l] 1 J.;\[Ai ~~(162b), 7-l] 2 ~Ai ~~(162c)4 '?1~-8 4-9-Ed BB,;-!(166), ;;l] 2 ~A-j 

~~(162c) g 3'J.5:.~ -8"jJ.j-'8_ 7-1] 2 ~'?1el-)-(163b), 7-1] 2 ~'?1el-J-(163b) "'J<'>ll ~}c1]£ -8"JJ.j-'8_ ~Ai~(164) 13:l __l;l_~% 

0651,<2 :s;r_ w~1-q. 

[0035] _tl_i:'j7] ~~(162a)2. 7]7] 7l"t!-(161) "'J<'>ll ~ BJ-.s-J..Q._£ ~T 1B -8"jJ.j~o-], ~1l~ 7-1] 1 ~J.i ~~(162b)i ~71 

-3j_Q_£ '?1~~r:}. _tl_i:'j7] ~~(162a), 7-1] 1, 7-1] 2 ~Ai ~~(162b, 162c)2. ITO(Indium Tin Oxide), 

IZO(Indium zinc Oxide), ITZO(Indium Tin Zinc Oxide) %4 ;Q-2 .!r-~ 5:.~Aj %~£ i5JAj-'8_r:}. ii:'j.31, ;;j] 

1, 7-1] 2 ~'?1el-)-(163a, 163b)2. .!r-~~ ir7] %~£ -8"jJ.j-'8_r:}. 

l0036] 7-1] 2 ~'?1el-)-(163b) ~1;1"'11~ ~:<1]1-t c:'::tj-~cic:'::5'} ;Q-2 5:. 7,-i:<-1]7} 7]7] 7]"t!-(161)g Fi;,;]~ 191 ~J-~~~ 71ll]1A] 

1tic:'::91 ~~½ 7c}7]o}~ ~Ai~Cl64) 01 ~J.j-8r:}. ii:'-1.31, ~J-i%Cl64) "'J<'>ll~ __l;l_~%(165) 01 -8"jJ.j-8r:}. __l;l_~% 

(165)2. F7;';:] lY~'§.(160) 0 1 ¾7] 'f]_-% rj- 0 1.2..r: ojr-1] 0 1(110) "'J"ll 7Jz]-;;j](120)~ ¾"8"] 1\'--zJ-~ ut ¾7] 'f]_-% rj-
0 1.2..--'==- o-]i'-1] 0 1(110)~ y¾ 0 lt-J- /}AS'} ;Q-2 .2..'~f~..Q._£1\'--E-i __l;l_~~q. 
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[0037] 4-'f->g JJR~Cl66),':'. 71] 1, 71] 2 4-'f->g JJR~Cl66a, 166b)i ±~zl.-t:r. 71] 1 4-'f->g JJR~Cl66a),':'. 7.i,7--j~ 'ii-4:f-

7Hl£ 8"j J.;:l S1 uj, 71] 2 4-'f-'i'l JJR ~ (166b) ,c,_ __!! cl ;q ~ ~(162a)Jlf- 7,J- 0 1 4'-~ s=._~J.;:l %~£ 8"j 78 S1 uj, 71] 2 4 

-'f--1'1 1-1R~Cl66b),':'. 1-J~ 7}~ii}r+. 

[0038] AJ-7] 9-J- 7,J- ,':'_ 4-'f-7l JJR ~ (166) ,':'_ 71] 1 1P-i ~ ~(162b), 71] 2 ,ill Ai ~~(162c )Jlf- '?1 ~s] uj, 4-'f-7l JJR ~ ( 166) Qj 

:;;;';±,"'. .:cz]7] 7]J,f!-(1Gl)~ ~%ii}.5:.~ 7]7] 7]J,f!-(161)61l '~l"';:lB 7J'.';- ¾(lGlH)~ %'5] 7]7] 7]J,f!-(1Gl) 911\'--£ x 

½Bt1 . .::ii:'.].i7., x½B 4-'f-~ JJ~~(166),':'. £--j:>;] liJl\cl.(160) AJ611Ai '?1~ JJ~~(150)Qj ~~ ~12-4 7CJ4f-Bt1. 

[0039] AJ~zl.- tl}9} 7,J- 0 ], ~~.3j'i'} E-j:>;] llll\cl. 1-11;,;J-'1! -fPl ~% q 0 ]-2..--'=:. RA] ;,;J;,;]~ E-j;,;] llll\cl.611~ 4-'f-~ lJR~_c>] 

~t161l AJ-4 7CJ4f- lll1£7} -=r-tl1Bt1 . .::ii:'.J.i7_, ii}l\'-- 7lJ,f!-61ls=.. AJ-4 7CJ4f- lll1£9.J- cii¾si~ 03~611 ii}l\'-- 7CJ4f- lll1£ 

7} -=r-tllBr:r. rrr4Ai, AJ-1\'-- 1l6T- lll1£9.J- ii}l\'-- 7'J6T- llllr:7} {Itl!:=.611 1Hi--B s=..~ ~i %"B"R Ai£ 7'J6T-Slol, E-1 

>;] llll\cl.611 'i'}7}B ~~½ o}l\'-- 7]J,f!-61l 8"JAJ,8_ -fPl 1Q% qo]-2.,_t:=_ 6-]i.'.1°M ~'i'rzl.-t:r. 

[0040] .::I. t! t:11, 6 l 7cs -'f-, ~1\'-- ~ '.';- llll r , ii},¥- ~ '.';- lll1 _r_:_ :l,) -(,1 t! E 7} 911\1-611 .x. ½B q. .::I. '2.1 .i7., -'"11\'--Qj y¾61l Qj "B"R 

1lt!!:=.$.J- AJ-1\'-- ~4f- lll1£ :l,) ii},¥- 7',;j4f- lll1£Qj 7',;j::>;- ~J.jo] 7-jii}s].iL, 7',;j::>;- 7.f5Jo] ~7}zl_-q. o]£ 'i'}"8"R, 4-'f­

'i'J lll;-10] t!~sjJiY,, AJ, ii}l\'-- 7',;j4f- li]1£7} ~U:-j ~tl!:=.$.J- AJ-7'-- 7',;j4f- ll]l_t:=_ :l,) ii}l\'-- 7',;j4f- ll]l_t:=__c,j 7',;j::>;- ~.Jgo] 

7-j ii}s] ~ ¾71] 7} ~ J.J z]_-i:}. 

[0041] r:i--'i,-al, AJ-7]9} ;Q-,<'. 'tl~.3j'i'} E-7;'>;] ll]l's. t11;,cJ8"j -fPl ~% qo]_s,_r: RA] ;,cJ:>;]~ s=..~ ~i o]-§-ii}O:j Ai£ ?CJ 

:';"s]~ AJ1i'- ?CJ'.'; ll]l_t::=_9-j- ii}1i'- ?CJ'.'; li11-'='-½ 8"j.l.;:lii}7l 1M ttj]1l_(Bezel) 03~ 0 1 ¾7}zl_-q . .::ii:'.].i7., s=..~ ~_c,j 3. 

71, %-ff- :l,) {It!!:=.Qj 1l.5:.61] rrJ-4 1l4f- ~J.;:l 0 1 'i'ric't7]uj, {It!!=.½ 7cl~ii}~ -'g?Cj 0 1 47}s]6-] -'g?Cj 0 1 ~~'5R~ 

q, 

[0042] .::I. e--j 4, ~ ~~ Qj E-7 :>;] li]1 \cl. t11 ;,;J8"j -fr 71 ~% t1°1 -2.. r: JE?-1 ;,cJ:>;] ~ AJ, ii},¥- 7',;j4f- li]1 r: ½ 8"j J.;:l ii}7] ~.i7., E-7 

:>;] 1Y~'§.(160]Y} -fl--7] ~% r} 0 ]_2_r: o-ji'.1] 0 1(110)½ '?1~ llR~(l50)i 0 ]-§-ii}o:j ~7].3j2--£ 7',;j4f-.l.]zlr}. 7'-71].3j 

2--£, E7:>;] llll\cl.Cl60lQj AJ,¥-;1611 x½B 4-'f-~ JjR~Cl66),':'. '?1~ JjR~Cl50)91 ~~ ~\::!-611 7CJ4f-s].iL, '?1~ JjR 

~ (150) _cii £1-~ ~,a_. ,ci_ % 7] ~% q 0 l-2..£ 67 e-11 °1(110) 9-J- ~71 .3j 2--£ 7',;j 4:f-B <?1J.j 'i'l :ill ~ £ 7] J,f!-(130b) 611 <?1 

~Bt:r. 

[0043] rrj-t}A-j, AJ7j9t 7,cl-,° ~ ~i:iJ_c,j £-7:";j ll]l\cl_ t117'cf<'§ %7] ~% qo]_2__r=_ JE?-] ?CJ:>;]-;= AJ, ii}l\'-- 7',:j4f- ll]l-'='..½ 8"jJ.j 

ii]7l 1lzl- 03~i- 71]7iiil61 ttjJ 7.1J. 03~91 ~Cwli- ~s-_J.]~ 'T $;J,i::J. 0 M u:Ji'-1, R,,_l 03~ 01 ~7lzl.-i::J. 

[0044] .::I.i:'~.i7., Fl'>;l ll]l\cl.(160) AJ,¥-;1611J.i r-}-'f-'i'l JJR~(l66)u} '?1~ JJl;-1(150) i ?CJ4f--"l~ y 5;}.r+. 0 1 191, '?1~ JJB~ 

(160),':'. ,':.(Ag), u}.::11..1]-if(Mg). ~7'-P]',;(Al), ljlj¥(Pt), 'ii-(Au), 117i1J.(Ni), 1°1]-2..i::.]{l-(Nd), 0 ]i:'.]%(Ir), 3.{l­

(Cr), 7'-i:'.J ( Cu) %Jlf- 7,J- ,':'_ %~ 611 Ai ~ ~ B ii}y. 0 ]AJ Qj 'ii-4:f-2--£ 8"j Aj B q. 

[0045] s=._;_]ii}7]~ ~~2--4, £--j;'>;] llll\cl.(160) AJ.!\'--'B.611~ '?Hl. JJR~(150)Jl} 4-'f-~ JJR~(166) 0 1 ~4f-B 0a~ i 3'{5:.~ 

_J;l_~ :,.&_~01 ,¥-.3)-.fl_q, 

[0046] R l,':'_ ~~.3j'i'} £-7;'>;] ll]l\cl_ t117'J<'§ -fl--7] ~% t1°l-2..-'='- JE?-] ?CJ:>;]_c,j ¾c§'~i 4£1-\R R 0 luj, R 2~ ~ ~~_c,j 

£-7;,;] ll]l\cl_ t117'J8"j -fl--7] ~% qo]-2.,_r=_ JE?-] ?CJ;,;]_c,j ¾c§'~i y.F+\R J_Eo]q. 

[0047] 

[0048] 

14% 12% 

13% 8% 

10% 2.5% 

AJ-7] R lJl} 7,cl 01, ~~.3j'i'} £--j:>;] ll]l\cl_ t11 7d8"6 -fl--7] ~-~- qo]_s,_r: RA] 7d:>;]~ £-7;'>;] ll]l\cl.611 8"jAj.'tl_ AJ-1\'-- 7J'.';­

ll]l_r=_9.j- -fl--7] ~% t1°l-2..-'='- o-ji.'.1] 0 1611 8"jA;:l,8_ ii},¥- 7',;j4f- ll]l-'='..;"; {Itl!:=.61] ~-fl--B 5:.~ ~i 0 1-§-ii}O:j 

?CJ4f-?-lzlt1 . .::it!r,l, 0 1 7cl-'f-, AJ~zl.- tl}9} 7,J- 0 1, {Itl!:=.7} 914611 x½Sl.i7., x½B 03~2--£ 914 y¾ 0 1 {; 
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lr-0}774 -21491 ~_§_lf"-611 _c>j"B"] s=_~ ~:,zj- 11,t!E7} ¾i:'.]£16-], "'11 1, "'11213'1 "'11 3 11~611,1,l 7,-j'.';- ll]1£ ~~ 

oJ 10% oJ AJ ~;,~ ~q, 

[0050] _::uii.+, ~ ~l=;j_c>j Fi:>;l ll11\cl 111_:;,:J-.s-j %71 ~% i::} 0 1-2-r: RJ-1 _:;,:J:;;l~ '?1~ BH--;-Ji ~"B"] Fi:>;l ll]1\cl_:,zj- %71 ~% 
i::} 0 1-2-£ o]i'-11°19-J- ~7l~_Q__£ ?CJ~B '?1J.j '(}~ ~£ 71.;f!- 0 1 ?CJ~£]_!:'__£, ?CJ~ ll]1£½ 7'-tll~ ~R7} ;di::}, a:} 

t'}J.7, o}7l R 29-J- ~ 0 1, ~'.';- ll]1_t:_:__9] ~% 13'1 ~'.';- ll]1_t:_:__ -=1~ 0 1 ~;,~o}"'l ~_2___9, 4-'f-Ed BH--;-191 tjsq- tlrn '"i 
J-1 ~~c-j'(} Fi:>;l ll11\cl 111_:;,:J"cl %71 ~% i::} 0 1-2-£ RJ-1 7'J:>;H] tiM ~7.ico] 7r}::-;::~q, 

2,1%, 
[0051] 

[0052] r:7-'i, 0 1, ~~~'(} Fi:";l ll]1\cl_ 111_:;,:J<>cl %71 ~% i::} 0 1-2--'='-- RJ-1 _:;,:J:,;191 Fi:>;l ll]1\cl_,<'_ ~i:'-1 °1Pl c (Polyimide; PI) 

9-j- ~,<'_ ~4~~ 71.;f!-'(} ~4 71.;f!- AJ-611 ;,;}cil£ -.s-jJ.jB _l_;l__~%, 1P-i%, 711 1, 711 2 1V-i ~~ %i ~w~i::}, 

-=:li'71-t, ~ ~i:lJ<:>1 F7:";l ll]1\cl_ l-1PJ'tl %71 ~% r+ 0 l-2-£ RJ.l _:;,:J:;;l<:>1 F1 7 l ll]1\cl_(160)2- AJ-715!} ~2_ ~~~'(} 

Fi7-l ll11\cl4 ~% TJ.i½ ~i:]£ o}aj ~4 71.;f!-i "1l7i~ y 5:1,i::}, 0 1611 u:J-4, Fi7-l ll11\cl t-1PJ-.s-cJ %71 ~% i::} 
0 1-2-£ RJ-1 _:;,:J;;;l_c>] -'r-?1117} 7r}::-;::Bq, 

[0053] u:j-t'}J.7, AJ-715'-J- 7ct,<>_ ~ ~i=;l91 Fi;";l ll]1\cl_ 111_:;,:J-.s-J %71 ~% i::} 0 1-2-r: RJ-1 _:;,:J:;;l~ Fi;";l ll]1\cl_:,zj- %71 ~% i::} 0 1 

-2-£ o-]c1l 0 1½ '?~~ BH--;-'lg 0 1%o}o-j f'l7l~_2___£ ?CJ~?-l{J-2___£/2-\i, ?CJ~ ';J.jg ,,--JAJJ,l-;1lj]_ ll1]"',1l 0J~g 7r}::-;::J-l 

-;119, ~4 71.>l!-i 71]7iW61l u:J-4 ?CJ:;;191 tj_)-.s-J~7} 7}-'o'-o}i:}, 

[0054] 0 1AJ61Pi 1l_i:lj~ ~ ~i:lJ ,<'_ AJ~~ 11?-l oJl 13'1 ~4B .S:.1;':!oll ~7'j-5cj~ ~ 0 1 °}1-]JJ., ~ ~i:lJ_c>j 71~~ AVJi 
1)loj4_:;,:] 'i'g--~ 1tl-'fl l-1161Pi o-je-7 7}7'1 :>;l-B_-, ~.,-cl 13'1 ~7cl 0 l 7}';:,o}i::}~ >! 0 1 ~ ~i=;l 0 l :';a}~ 7l~¾0 l=61P1 

~AJ_c>j 7'1~ i 7}~ 7.}o1l71] 5:1,o-] i:lJ~~ ~ 0 li::}, 

[0055] 

150: '?H! llH {! 

161H: 

163a: z1l 1 ~ 0J el-)-
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1 . -;f~~PXfoit~s"J fflRft=fLzff M~~jl, 'EJA!: 
¥11£, 'fil1§ ~~ IX ±3JGtP'fil tlfil Jiff it~~ IX ±3JGB"J ~F ~~ IX ±3JG; 
M~:H14 , '&R ft Jiff it¥ n£J:: s"J JiffitM~ lR ±3JG ~ , 'fil :ttffi - ~ jt m tom=~ jt m; 
rf§lit~m ,1fw.JiffitM~lR±3JGR"J M~:H14; 
ti~:H#,'filfflti~~fil®~Mitti~~fil~~~ti~~~;Mitti~~fili&ltftM 

it M ~ lR ±3JG s"J ?Jr it rt §ffit1t ~ m J:: ; ::Ed>$ 7]\. Jiff itifli t~ ;t~ i&JI ft Jiff it~ r: M ~ lR ±]Jt , -'=3 ?ff it 
m-~jtm~Mitffi=~jtm~m1&1t; 

iff M&~fLz, -'=3 J=iffitfo!l!t~~~tf3tffc, lJ~J[foJrit¥.t:&s"J1f rtJ, ~d>$7t Jiffitiff M&~fLz ft?Jf 
~¥~J::~N~-'=3M~ti~~~ftM~¥~J::~N~m~; 

Jiffitiff ~ ~ fLz ~ Ji:ti JU - [g'] JE ~ 1:tr o 
2. ftotJZ.lLl~>JtlfifritB"J1HflRft=;J;&ff M~~JI, ~tt1iEftr, fiffitM~:H1t~'fil1§: 
~ -@1t10J! m , % PX r JiJrit¥ J1£ J:: ; 
ffi!HLzti3 tt m , m PX r Jiff it~ -@1t~1J! m lo J=iff it¥ n£ J:: ; 
J=iffitffi-~jtm, %PXr Jiffiti,lJHLzti3~mJ::, 'fil:tt%PXIHLzs"Jffi-~jtOO~; 
m~ffl~m,%PXrMitffi-~jtm~Mit$filffl~mJ::; 
Mitffi=~jt~,1&1trMitm~ffl~mJ::,'filffl%PX•fil~ffi=~jtOO~®%PX~ 

fLzB"Jffi ~ ~jtl!J~; 
~~m,mPXrMitm~ffl~m®Mitffi=~~mJ::; 
fts1tm, %PXrJiffitiit1tmJ:: ,'fil:tt1irr Jiffit1rM~lR±3JGs"J>1r tlfilfts 1tm; 
1t•JEx.m, %PXrJiffit¥ts 1tmJ::, 'fil:ttfirr JiJrit~r:~~IX±3JGs"J >'r tlfilft•JEx.m; 
~mRft=filff,M@i&JlftMit •• JEx.mJ::~M~HDlRJ::o 
3. ftotJZ.lLl~>Jt2JiJfitR"J~tflRft=fLzff M~~JI, ~t~1iEftr, ~'fil:t~i&JlftfoJrit~r:M 

~lR~~~~;Mit~~'filfflffi-~~®ffi~~~,Mitffi-~~~mMitH~lR~i&JI, 
Mitffi=tlfil~-'=3Mitffi-tlfil~Jt~HtlfilmMitffi-tlfil~o 

4. ft□tJZ.lLl~>Jt3Jiffits"J~tflRft=fLzff M~~JI, ~t~1iEftr, Jiffitrf ~l!t~m1iw.Jiff 
itffi-tlfil:l:Jn, H1irTJiffitffi=tlfiltJnJ=iff tlfilms"J lR±3JGl7'J 0 

5. ftntJZ.lLl~>Jt4Jifr:iff s"J~tflRft=fLzff M~~E, ~t~{iEftT ,Jifr:ifffo!l!t~~~'E11§ffi­
$Jt~~ ~~~~Mitffi-$Jt~~®Mitti~~fil~ffi=$Jt~~. Mitffi=WJt~~ 
~ttttn-'=3ffiitti~~fil~~;m~J[ffiit¥~~1f~,ffiitttnftffiit¥n£J::~N~fil 
rMitffi=tlfil~ftMit¥J1£J::~N~~~MitM~lR~~-~o 

6. ftotJZ.lLl ~ >Jts Jiff it s"J ~ tflRft = fLz ~ M ~ ~R, ~ t~1iE ft r, lJ~ ][Jiff it¥ flx B"J 1f 
~,~d>$'7tMitffi-$Jt~~ftMit~n£J::~N~llirMitffi-,=tlfil~ftMit~n£J:: 
s"JN~zJsJo 

7. ftotJZ.lLl~>Jt6Jifrito"JlftflRft=fLzff M~~JI, ~t~1iEftr, ~Y$?J\.Jiffit>1rtlfilftB 
1tm ~JiJrit j,r tlfil 11• ;E xm 1/ilt ftJiJritffi -tlfil :1:,m -'=3 JiJritffi = tlfil :1:,mz.rsJ , -'=3 JiJritffi -$ 7]\. ~ 

t~s"JOO~M@o 
8. ftotJZ.lLl~>JtlJiJritB"JfftflRft=fLzff M~~JI, ~t~1iEftr, JiJritiff ~~;J;Lz79-'=3 J=iJrit 

ti~~~OO~M@~ffi%~~.Mitffi%~~'filffl$%-'=3Mitti~~~¥fi~%~~~ 0 

9. ft□ tJZ.lLl ~ 3Jt 1 JiJrit s"J ~ fflRft = fR ff M ~~JI, ~ t~{iE ft T, J=iJrit /ff~~ ;t&~ tit-fu 
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1l*~~±§x 
[ooo 1 J * /3t SJ] 1±1; 1k lr :rfl/3tft M 7]\1N ±]Jt , 1~ JJIJ 1~d±/; 1k ~ ;fr/1 ~m foEl!t~ s{] :tfl/3tft = if& ff M 7]\ * 
IL 

;,l lc.-""2.t± ...,i.,. 
~ .ffl.1X/l'-

[0002] ~~ $ frJrHttit ~S{] 15 B 1~±11'/, A 1i'J,§Jt:~~~$ ±t ii:ru initlm' [zsj jgini1Jtm1i Jg~;fqi 
:ld'=JTS{]tftuA tit~, Jllf l[[g'j ffot ffl, &@J!Ilt'rj(, -=n:if ~ i'sJ, ~r5tifIE~ici:$1:it,8 o llJ ffl~;fqitz: 
*' ffl f' R~ffl-¥1!'t$£$£Li!IJJEM/J~mwJt~t~JJJlxt±iffl~1f, }A rm11At15t.1L~jg1[~ T ':13, 
~#1z***~~T~®~ffl~M~~~fflf'. 
[0003] rm~~lfiffl/3tftM7)\*ji ilifmfmmAA 1i'JS{] fi.yti 'Qr* ,foEl!1~tt**~*~~S{] 
9ffl~lft1!3tft=filffM7]\*_i'.~.§~9fflrlft1!3tft=filffM7]\*Ji~ti~~~~ 
On-Cell tz*S{]fil t±:\Jfil ~® Frfb ~ o ~JN:s{]on-Cell S/,JfsifiJ~i~in£1!1~1'½~ff 1itt%mrM7]\ 
Imiflz17'J, 15 M/]\Imiflz~m ,1iz:r[3JH&~L, ~,~ T ¥iflzo¥ron-Cell S/,JfsifiJ, PT ~~&:!ti= 
S/,J mJ3<: , 11AAL@$£ ro 1t ln ~ft$ 9/,J >0CicJI3t , on -Ce 11 9/,J ts if~ J± ~ F 1t lr llJ r ~:inti! 9{] tit it , :# 
_§. PJ~ 1mm ff±lTIIT ,JA ~ r§Jfziffl~f~fziffl0{JF£@m11;~g~f1J;tt5t~. 
[0004] JJJllftt*~ On-Ce 119/,JfstiJ~~)Z,iEtEOLEDTIDifRL 1iffl r#BJHt*fsifiJ' inEl!t~~if&tit 
Ii ft 7# Bttt*~ r , ft lf 51~ ,r& 7]\ IX ±i jr ~ xt mxt m w Ii in£!! :t~ ;E~ ~ , in£!! :t~ ;E~ 15 m£1l :t~ ~ t& 
~m~~ 0 ft~~ffi1iffl 8/,JSJ{~ 'init~;E~~~§tjlJjr~8{]-=f1JtF1±.~@{1§ % 0 ':13-¥1!'tfHitlilJ 
JE~IX~~,¾~ti~JE~Fli.~9ffi%,~*':13-¥ffiMmm•M7]\IX~~:in-ili¾~8 
JliM7]\IX~ti~JE~Fli.~9,~~~¾tBmti~JE~xt@~ti~~filffi%~~*'~ti 
t~fj!j BU~ f R ' tB JJJl ~W- }2J{] JJ)l~ ' ~~Tin£!! 1~m :1G rt _j_f 1t 9{] I ff 0 

~tl~IAJ~ 
[0005] lf ~T .tit' *!3t R)j 1t11t~;fqi~mfoi:f~9{] iff1/3tft=t&'fr M/]\*ji 0 

[0006] * R SJ] 111~ T ~ ;fr/1~min£1! 1~ s{] iffl/3tft= ifRff M/]\ *Ji' '§115: ¥ 11£' 'El 115 ~7]\ IX ±]X 
5fPE!IJ1JritM/J~ 1X±i0/,J~FM/J~IX±i; 
[0007] M7]\ff1tf:' titlift?frit¥/1£L8/,JJ1fritM7]\IX±i~ ''§115~~~~m5fo~=~~m; 
[0008] r#Bi!t*m 'ql~f1fritM7]\1X±i0{] M7]\ff1tf:; 
[ 0009 J inM~ ff 1tf: , 'E1115 in£!!~ ~ if& 5f P 15 ?fr it in£!! :f~ ~ if& J& :fjJ{] inM~ JE ~ ; ?fr it in£!! :f~ ~ if& tit Ji 
ft?JritM7]\1X±i0{]J1Jritr#Bl!t*mL: ~d;-$71\.f1Jritfo£1!:f~JE~Wif.ft?Jrit~FM7]\1X±i, 15 
Mit%~~~m~Mit%=~~m~mtitli; 
[0010J mfi~t&, 15 !1fritin£1!:f~JE~ti3tt, lf\-¥1if1frit¥tlz8{]~rtJ, ~d;-$71\.?fritM~~t& 
ftMit¥*L~m~15Mitti~JE~ftMit¥*L~m~*~~; 
[0011J !1fritm~~t&~J&tiilJ~[gj 5E~ 1iz:o 

[0012] *!3tSJ:Jft~:t~1JPMasklPJJJllf IZ:8/,J¥ntfl r., ~JJJl T ft1'>f*~ r. wliin£1!:f~JE~8/,Jm 
~ ~ t& , ~ 1m ~±~no tJT 0{] Btm , VJ\ PT r'~ =gf ini :t~JE~ ~ 0{] ini 1~ 1i % xtini :t~ ·ri ~g 0{] JJ ~friJ , :ti r§J ini 
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~f1~tEa~ 
[0013] 0011iJJJl:;g12A~ ~ ~n\Gfoi:fQs{] M?F*.11.s{] -f TIIT 7F ,i{fi; 00 ; 
[ 00 14] 00 2 ~ * R Bjj tl1A s{] - ;frp ffi:n\G foi :fQ s{] fflR jr; = fR '§f M 7F * Ii s{] -f TIIT 7F ~ 00 ; 
[0015] I!] 3~i!] 2~ldA-A7f [PJ s{] ~?F*.11.s{]:it mil!!; 
[0016] 00 4~:zls:RBJl m1AB{] yj-;frpffi:~foi:fQs{]tJ1Rjr;=t1lZ'§f M?F*.11.s{] TTIIT?F~i!I; 
[0017] ~ 5~~4~)t=\-B-B7f [PJ s{] M?F~.11.s{]:itffi~; 
[0018] 00 6~4~RBJl tl1AB{] X -;frpffi:n\Gfoi~s{]tJ1Rjr;=tJlZ'§f M?F*.11.s{]:itffil!I; 
[0019] 00 7 ~:zls:R Bjj tl1AB{] W.-;frpffi:n\Gfoi:fQs{] ff1Rjr;=t1lZ'§f M?F~.11.s{] -f TIIT ?F~ 00; 
[0020] I!] 8~1!]8~lJC-C7f [PJ s{] M?F*.11.s{]:itffil!I; 
[0021] 00 9~1!] 8~lJD-D7f rtJ s{] M?F~.11.s{]:itffil!I 0 

~1*~~~15~ 
[0022] 7911:zls:R Bjj s{] J:.5£ B s{] 'tt{iE;rP1:it,8 ~~ti ~79 Bjj M ~-rl 'rTIIT~t taif ~{t I!] ;rP~JM 
wuxt:zls:R sJH~Jtl:-~i5?. s] 0 
[0023] ffij ~i#, ~ s{] ~' ft Ll rfs!iif ~ Ii if J ~1*tffi11 Ll 1_f Tn7J\.:fftlf:zls:R~ 0 {§.~:zls:R 
Bjj~-Ll$#~~Tft~fs!ij£~~~1f~*~JM,:zls:~~12#A~mLla~ffiff:zls:RBJl~ 
~~M~r~~~mro~~:zls:RBJl~~rTIIT0ff~A~~JM7f~~~~o 
[0024J ~o oo 1J=ifi?F, l!l 179JJJl:;g12* ~ ~n\Gfoi:fQs{] M?F*.11.s{] 3f w 7F ~ l!l, oo ~ J=ifi *?Fs{] 
fffi 79itM?F* 11.s{] M?F TIIT, ~~Sl ~ 1X±i79 M?FIX±i cePAAIX) , M?F IX±is{] )'r ~{iJJ§~ 

vsR,*H~• 5G~ coo~ *@J t±:1) 0 ~~, M?F*li'Eli1t%n1GM?F TIITtiJ:.s{]foi:fQi"ffl7J\., foi:fQi"ffl7J\. 
'Eli t!foi :fQ ~ fR 1 o ;rP foi :fQ;t ~ 20 o foi :fQ ~ fR 'Eli ti $1k £5 ffi - 7f fPJ (Xn fPJ) if§ 1L f ff s{] ffi -foi 
:fQ~,t,btl l;rP$1k£5ffi=nfPJ (Y7f [PJ) if§li firs{]ffi=foi:fQ~,t,&12, ffl-foi:fQ~,t,&l:jffl=foi 
:fQ~fRif§li¥1Lx.~ ◊foMQ;t~,&:.11. ttM?F IX±ijr ~ s{]~FM?FIX±i~ ')'ri"fflfoi:fQ~fili C7KIIDJ 
t±:1) ~ M foi :fQ;t ~ 2 o 51H~JW foi :fQ ~ tJlZ o ~ JI:~ , 3 ffl P s{]-¥ ~ ~ £5 M ?F JJHi foi Bt , * § £5 tifoi 
&.11.m@~ti~~~s{]ffi~¾~Uti~;t~~~~ti~~~,ti~~~eyLl*E~ffl-ti 
:fQ Ft! tJlZlom =fni:fQ Ft! tR$tfifoitt ,8 as{] xn fPJ lPYn fPJ --1:. s{] 1:tr.11. 1a ,1~, , JJ. mHim 5Efoitt1:tr.11. 0 

[0025J {B ~ ~i J:.3fflf=111 ffl M?F *.11.Bt , -¥ t~ 3t ~¾ ~ tifoiiU M?F*li s{] M?F IX ±i, ti: 
1-11± 11 ffl foi:fQJ}J~tBt, -¥t~Elxgg~~fo3!M?F IX ±is{]mtt IX ±iElx~JITM?F IX ±i s<J ~F M?F IX 
±i, m $1kfoi:fQ;t~3ffft=!l::fflttM?FIX±imrt, -¥t~tJlZ~foitt¥U;t~IX±i, 11$1kfoi:fQ;t~ 
F1±~@, F1±~@s{]foi:fQ7l~xt@s{]foi:fQ~tR1a~ £~*, t±:IJJJl i~t~.8, 11mrt1X±iioi:fQ 
Mm~*;ITTJ~ti~;t~:mlia~M?FIX~~fil~fili,~~~rM?F$.11.s{]~mmi&:tto 
[0026] :;g ~r.tlt, :zls:RS] :ff t±:l-;frfiffi:n\Gfoi:fQs{]tf1Rft=t1lZ'§f M?F~.11.o 
[0027] ~p i!l 2J=i)r /j~' I!] 279 * R rJfal t~1AB{]-;frp ffi:n\Gfoi:f'?. s{] fflRjr;=tR'§f ,TfuJ~ *.11.s{] f TIIT /j~ 

~00, l!l ~ ?Jr*?FB<J-fffi79itM?F~lis{]M?FTIIT, m~Sl ~ IX±3X79M?FIX±i cePAAIX) , m~ 
Sl)'r 79§ tlfil M?F IX ±is{] ~F M?F IX ±i cep HMIX) 0 foi:fQ:g1tf:'Eliti5foi:fQ~ ,f])Z21O;rPfoi:fQJE~2200 
foi :fQ ~ tR 'Eli ti$ * £5 m-71 fPJ (Xn fPJ) if§ 1L f ff s{] ffi-foi :fQ ~ tR 211 ;rP $ * £5 ffi = 7f fPJ (Y 
nfPJ) if§li fff B{]*=foi:fQ~tR212, ffi-foi:fQ~tR2111:j*=foi:fQ~tR212if§1L'Iji1[i( ~ o 
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foEl!:t~ ~ i'lI 21 o T'J~ S}j ~ ~ M '¥4 , 12Sl .tl:l 1=E l!l 2 q:i foEI! :t~ ~ t115t 1Hffl 7J\.~ S}j PJl~ o 
[002sJ *~M!?:1fU q=ifoEl!:t~~tl17'J9f-::~~t11, 3ft, 't 11'Jili PJ *ffl ~1ms"J%:~, 1fU~□ 7'J- m 
% , ~%, /\ ili% ~ , R ~ = ~ ~~ 7J\. t}lj tli nx if§ cf. :'ix B"J Wf ~ ~ fR , Fl.~~ ;f~ ~ t11t§ 4~~ ~~ % 
nx~~epPJ o 
[0029J ftDl!l 3fofr~, l!l37'Jl!l 2q:t){}A-A1f rt] B"J ~~~:'i'.B"JtlHml!l o*~JM1flJB"J ~~~:'i'.B"J 
~!1£ 100§}§ _,'m~ l>{ ±],ltAAlO § IE P!rit1m~ l>{ ±],ltAAB"J ~F 1m~ l>{ ±],ltBM o 1m~~:'i'. q:i B"J 1ffi~ ~14 
1&t:'i'.1=t~J1£10OJ:s"J ~~tx±],ltAAq:t o ~~:ff1tf=§1t= %~r~J1£J:s"J¥:~1*~~n~m21O; %~ 
r¥:~1*1n~m21oto~J1£1OOJ:at11tf3tim22O; %nx;ff¥:~1*1f1~m21OJ:s"JffltLHf3t&m 
220; %nx1=t+11tf3tim22OJ:s"Jm~~~m23O, m~~~e23O§1t~¥o~W1fl»Rm210~:'i'. 
s"Jm~~~l!l~231; %nx1=tm~~~e23otoat1Hf3ttm22OJ:s"JmraJtf3ttm21O; %nxtE 
~raJtf3tte24OJ:m=~~m2so, m=~~m2so§1t11z.t1traJ 1%s"lm=~~l!l~2s1tom -
~~ l!l ~252; mnxtEFzHaJ tf3ttfil24otom=~~fil25oJ:s"Ji4:1tfil26O; rrinx1=ti4:11.fil26OJ: 
s"Jf:1:s1tm21O;%nx1=tf:1:s1tm21OJ:s"J1t~5Ex.m2soY:&.i&tlr.1=E1t~5Ex.e2soJ:s"J1f 
ffL!3Zft=tl1~29O 0 
[0030] ~q:t, m=~~l!l~25l)f0m- ~~1!]~2527]\.t}ljjJ!Ltl8 i'aJtfiii824O)fOffltJ1ti3tt 
~22oq:i s"JttJL~¥:~1*1fl~e21o~Jlli'i~Ji1to¥:~1*1fi~e210, m~~~l!l ~231, m= 
~~1!]~251,m- ~~l!l~252JfJ~1'flls11*~ om~~~l!l~23oepT'J1'flls11*~s"Jffl 
i'J1, m=~~l!l~2s1 fom- ~~l!l~2s2ep 7'Jffl'.flls11*~s"Ji~tJ1f01Jffit11 o 
[0031J ~ q:i , 1f fJL!3Zft=t11 ~ 290§ trS: ~B tJ1291 to f5JHJ1293, 1:fr r ~B tJ1291 fo f5JHJ1293:tJaJ 
S"J1ftJLe292o1ffJLe292§trS: 1:frr fo!rit~Bi'J1lOfo!ritlifJi'J1zJaJ S"J1ffJL!3Zfte; 1frr1fffL!3Z76 
~~Mm~~~~~1tAe;~r1fm~1tm~~m~~~~~1tAe:~r~~1tAm 
~1fm~1tm~~~~~~•m;~r~~ttAe~1fm~1tm~~~~~~•m~m 
~2928"1 pg $fsi'101!l q:i **lfilJ t±:\) o1!~5Ex.e2sOJtff ,f:ili~B:tl1291 B"J ~~:3f D IX281 o fftJL 
~292imtl1!~5EX.e28OS"J 1m~:3f D l>{281~ ISBt,&29ltifoEI! o 
[0032J ft□ l!l 2, l!l 3Jifr~, i4:1te26O, -r-:1:s 1tm210 Y:&1t~5Ex.~ 2so7J\.'j-}1J§1j§jf 1$.¥~r: 
~~IX~™~*IE~~e,*IEfffi~eY:&*IE®~5Ex.e"*~JM~q=i~~~~:'i'.~ 
§1ti'>t:'i'. tE~r:~~ tx±],ltBMs"J 1r IE iie:1tm J:s"J 1.3±&30001.3±&300§1tm~ IE t,m31otom=1E 
tJn32O, m~ IE tJn31O IE m~~ tx±],ltAAi&t:'i'., m=IE tJn32o~m~ IE tJn31O7J\.1%* IE mm~IE 
t,m31 oi&t:'i'. o l!l ~1tFo s"J >1r IEf:i:B 1te§1t% nxi=E>'r 1Ei4:1tm J:s"J m ~ IE ±Jnn£e311tom= 
IE±JJlj1£fil3210 >71' IE 1!~5EX.filEtJ51!l~1tFoxt mrrinxi=E>'l' IE f:i:B 1tfil J:s"J m~ IE tJ]l q:t fil 
312tom= IE :1:,m q:i e322 0 7'J 7 ±iBjxt1f tfle s"J ~Ji t.35<"~!1V¥o, xttJJiu~tts"J i!Git5<"~:W, 7J\.t}IJ 7'J 
xtmi&t:'i'. 1±m~ IE±Jn q:i e312tom=1Et,m q:i e322J: 1&t:'i'.m~1E :1:,m_1:m313tom=1E t,mJ:m 
323 ,m~1E:f:JJlJ:8313f0m=IE:!:JJlJ:83237'Jl!l~1tS"JPS (Photo Spacer) ,PSPJYT'J&'fl~:fM 

ij~' ~*Gtm:fM ij~~M'¥4t10nx O 3?t '*~ S)j S"J13±tif ~f5ZJ~ri&t:'i'.Wf ~IE :l:J)l' PJ:flzfflrm ~tit 
tt~*ffW~~~~~13~o~rm~ill~~~,*~~q:i~~~~~~r~:'i'.nx~l!l~~ 
s"J>1r1Eiie:1tm,>1r1Ef:1:s1tmY:&.Ps%nxs"J- mm~tst10, PJt~1As1m~2&5HlinxlEtJns"Jfll 
~B"Jeli, fylJftD, PJ1xs=r l!l~1tS"JPS%nxlE:l:JJlo 
[oo33J 1'Bltt~m5ooq1.w~~rx±iAAq:t s"J ~~fl:14 o 1'Bltt~msoo'§Jtm~xtJLm 
51 o, m =xtJLms 30 Y »-* tEWf ~xtJLm raJ s"J 1' ~ltt~1f tJLms 20 o 1' ~ltt~m soo11 .w m 
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-11:1:Jn310, :1F{trrffi=lltJn32ofiJrll~s{J 1X±i pg off Biit*~*flm520{trrffl-11:1:Jn31opJr 
IE§% s{J IX ±i pg , ~ Jt ~ tflM f4 s{J i~ t±:1 o 
[oo34J *~ JJli! 1lf1J * m s{J ~xtflm *~mm s{J - mm BffiHt *~* ttJ , 3 rt , ft :1t1t1rg; JJli! w,i ql 
mmti*m~~~*~~~r~,mmti*mm~ffl~~~tt~ff~m~~m~~~,~ 
~&EM-~~mm~~&-~xifflm~ffm~,m•Tm~•Lm~xifflMtt~~ 0 

[oo35J foElrr3!JE~220EtJSffi-$7J\.JE~221 ~&J!tiftffi-$7J\.JE~221;rPffi-fuEl!t3!~tk 
211z.rsJ s{Jm=ifl17J\.;E~222 ◊m-if117J\.;E~221latr~Y1f rtJ Tff s{J1f rtJ ~~, ~~=~~ 
m250~ m~•, %~#mrsJt~ttm24os{J M1$~~~lfil7]\IX±iBMs{J jr 11mrsJt~ttmL O mJJ,Jt 
~w., ftffi =~ ~ m xt mZ S/,JMaskL raJ st~it t±:1 ffi -$ 7J\.JE~ S{J l!l ~, l!l ~1tFo S{J ffi =~~ 
mE 1tfoEI! t3!:;t ~ s{J m -$ 7J\.Jt ~ o ~.1'f , ft ~4J. foEI! t3! ~ tLz ~ foEI! t3!:;t ~ 7J\. m ~• s{J ~ st , ~ ¾±@'I 
1Jplfil7]\ TiiHf B"J Blmt3l § , foEl!t3!JE~ifl17J\.~ffi=~~mf¾ ffl-5fMask, ~tt~¾±@'l1JPMaskJ3[ 
_Ee. '~5{. J+. I-++-~ ;i;L J'l'!.,J1!:EJG z:j~~o 

[0036J ffi=ifl17J\.JE~222:lilHH4:1tm260LS{JfoEl!t3!JE~tt.JL261~ffi-foEl!t3!~t&211Jtti◊ 

foEl!t3!:rE~tt.JL261 ~-{±ffi = II :l:J]l320 S{J jr II IX ±i, ep if\-'~lt~Jltf S{J 7f rtJ , foEl!t3!:rE~tt.JL261 
ft~ 11£ 1 oo L S{J !9JlHir r ffi = II :l:JJl 3 20 ft~ 11£ 1 oo L S{J :J9:i; fil 12!i J:i!rit lfil 7]\ IX ±iAAS{J-1~~ o ~ct 
tiNJE~ttR~•ft•*ru11m~*11-ru,m~ftftffi#*mL*R,~Jt*R~~• 
~lit*m s{J ~1ilL7-k~ s"J ti:~~ 
[oo37J :tio l!l 2, l!l 3,P/r/]\, mti ~t,&4oo~• ft~~lfil/]\ 1X±iBMql :1Ft~rRdi~ftffi-iuEl!t3!~tLz 
211 S{J m= iffl7J\.;E~222L, tg,lj,Jt~w., if\-~l1J1Hf S{J1f ft], m= ifl17J\.;E~222ft~)f£LS{]:J9: 
i;~J#ti~t,&400ft~J1£LS{]:J9:i;m:~o 
[0038] m Nii~ t& 400 ~ ffi-foEI! t3!~ t&211 ~ m ~ W. '* ll=~t~ti'c~ W. 0 tg,lj,Jt ~ i5li# ti~ 
tLz ~ %-foEI! t3! ~film EE~-~~ Elm%~,!# ti~ tLz ~ %-foEl!t3! ~ i'Lzf¾ ;::g-gfMask, t£tt 
l!l~1t~llFo, %~:t§li~*B"J J#ti~tLzl!l~~ffi-foEl!t3!~tLzl!l~ o~tt, ft~4fft±@'l1Jp7-
m J# ti~ tkSI.J IEJ st, e;t .!f,¾±@'11Jp * ~JE S{J Mlmt3l § , fil.!f,¾±@'11JPMaskS{J 13[~, -~±i1JPI Zxi 
&o 
[oo39J 1ft ~ s{J , * ~ nli! 11u ql s"J ffi-foEI! t3! ~ i'Lz ~ foEI! t3! ~11Jlu ~ i'Lz , ffi =ioEI! t3! ~ i'Lz ~ foEI! t3!~1R i}J 

~ ,t,& o fBEl!N~IRi}J ~ tLzJ!tifoEI! N~IR i}J f§ ~ , - ~x~~ 5E s"J ~ ff $iw A 11g ~ , mf foEl!N~11Jlu ~ tLzJ!ti 
~t±:lffl~,ffl~*w.~£~~*W~ff~~~,~~tt~fttiN~m~fil~tiNJE~L~ 
ILJ#ti~fil◊~*~OOJF~~~T~,*~OO~mft~ffl~~fttiN~m~m~tiNOO~ 

~;J;LzL:l:)J~liJ#M&~fil o 

OOMOO tt~~,*~nli!~~mttffl•m~ffi-tiN~fil~ffi=tiN~fil*m~ff~~m 
foEl!t3! ~ ;j;,& ta ttJ ' )# M& ~ ;j;,& ~ ffl-fuEI! t3! ~ ;j;,& ~ m ~- 0 ~ ~ S{J ' )JU®:~ i'Lz m tlH! ~ ~ ~ ffi = foEI! 
t3!~i'Lz~ 8~1io~~ s{J, ffi-foEl!t3!~i'Lz m ~ffi=iBEl!t3!~i'Lz~8~1i, mJJ,Jt~w.foEl!t3!tt1Htf:~ 
•mtiN~fil~~,;ttqlffl-tiN~fil~ffi=tiN~fil~~~mtt~mffl•~~,mti~ 
fil~ffi-ti~~fil~ffi=ti~~fil~~oi#ti~fil~ti~~fil~~*m~ti~~m~-~ 
~, f¾ ffl ~ -5fMask, ep ~±~1Jplfil7]\*ILB{]Bffitmt3l~ fil~±~1JPI Z:qlMaskS"Ji5l~o 
[0041J J# Nii~ ;t,&4oo ~ Jttt-f'-[g] 5E ~ 1ft o J# ti~ i'Lz~1l-[g] 5E ~ff, ff 1PJt~~ ~ {ilf s{J tm 
~EMA~~~~ti~B~J#ti~fil~$~¾~~J#ti~fil~~ff~~,ey~~Mti~fil 
T~tiNJE~~ft:3c*W~ft~*#T,~¾~~rn~ti~~;tt~~ft~mf~~~~,~ 
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~~¾~~ffi~MM~~~m~W~M~IE~M@~M~~fil~~~@,m~~ffl~lli 
JJJl , ti r§'J foi tJHl Jl'. o 
[0042J 1ft~ s"J , fo3! tQ ~ *Jiz 4 o o s"J 00 ~ 79 $ ;k 1=j Y7J [P] f ff B"J 1k ~ ~ *Jiz , m ffJt I:~ iE ff ID s"J 
M ti~ *R _t ~Ll t.ck lli $ ;k £J Y]f [P] f ff B"J ti It~ , 1{}¥ 1L¥t& s{] 7J [P] , tffi ti 1±¥ ~_ts{] :J'9: JJ £J foi 
~IE~1±¥~_t~:J'9:~~m~o*~~~M~*Bey~~fflr~ttM~*B,1±~ttM~ 
*Biill'.~~~Mfi~~~~~&,W~tt1±Fo~~~~ii~cp~£fil~,-~~ff~M 
fi~fil~~,m~Mfi~fil~~,Wffl®~~~~filMfi~fil~~~~ey~~~mffl~tt 
s"J•M, 1$ Jt~tfrmn\ZB"J~1tf:~5{1/:, tlr§'J M~*BB"J~tfrey~-r~L 
[oo43J 1ft~ s"J , 4: ~ Mfi 1YU Y-J ffi - foi ~ ~ tJiz s{] fo3! ~IE~ 7J\. 79 tr: :ti :m ~ rJ;I $ 7J\. , ~ ~ 1J\ M ~ 
*Bmmo~rM~*B_t~$*~ffi-M~~fil~M~~~~-:m~i=EM~*B~tc 
i~~ ,{trrM~*BT 4':$7J\.B"Jffi-foitQ~i'Jizs{]foitQ1E~tJE-:m~1±M~*BB"J:tii~~' EE.tit' 
ey~~&M~~i'Jizs{]qi_w.ID;f~, f~1tIZ::, -,.~"ffl*-4, ~~1~nlZ*o '3?t '*~~:Jt:;f JaJ~~T 
~,ffi-ti~~fil~IE~eyWff79~ff~ffi-ti~~fil~M~~~-ru~-:m~o 
[0044] ~□ 00 4}1)T~ ' 00 479 :zjs: R ~ tl1~ s{] yj-;f~~n\Zfoi tQ s{] *llRft =i'Jiz 'tf M ~*B s{] f ID 
~:@:00, OOcpfoJT!tt.~B{]fID79~M~~Bs{]M~ID 0$~s1 l7'J ~±i79M~~±i (ePAA~) ,$ 
~Sl :1'r 79'E1 IE M~~±is"J ~FM~ ~±]Jc cePBM~) 'foitQ~1tf:13LttfoitQ~ *Jiz2 lO;rDfoitQIE~ 
220 o foitQ ~ i'Jiz21 O{i11;_g $;k 1=j ffi-7'r[P] (X7J [P]) t81i f 1T B{] ffi-foitQ ~ i'Jiz211 ;rP $;k 1=j ffi = 
7J[P] (Y7J[P]) ;j,§1[ fff B"Jffi=foitQ~*]iz212, ffi-foitQ~*]iz211£Jffi=foitQ~*R212;f§1i¥1L 

[0045] ~o 00 SJ=i)T~, 00 5 79 00 4 cp lf\-B-B77 [P] B"J M~*BB{] ~ IDOO o ;l:t cp *~JJTh:1fU !j _t -~ 
Mfi 1fu t§ 1=gJ L '2t :;f 1=E~J£ o 
[0046] foi1Q1E~22O'E11§%-®7J\.IE~221 ~&~1i1=E%-®7J\.IE~221ifD%-fo3!1Q~;j;]iz 
211 L i'RJ s{] ffi= ®?J\.IE~ 222 o ffi-$7J\.IE~221 £J ffi=~ jt B 2so 1=gJ B WI,% nlZiEB i'RJ ti3 
tiB24Ofil1$it~FMc~ tx±iBMB"J Jr IEBi'sJti3tiB _to filffJtl:~, i=Effi=~jtBxt@B"JMask_t 
1=gJ~Witlliffi-W*IE~~OO~,OO~~Fo~ffi=~jtB'ELmti~1E~~ffi-W*IE~o 
~*, #~~foitQ~*Jiz!:jfoitQIE~?J\. BWBB"J 1=gJ Bt, :;f¾:t~itiJoM~ ID*&s"J ~lBli § , foitQIE~ 
®7J\.£Jffi=~jtB~ffl-~tMask,~fl:;f¾:!:~1JDMask~£,m~IZ::l[~o 
[004 7J ;t:t cp , ffi -$ ?J\.IE~ 2 21 'EL 1§ $ 1kf ff Y7J [P] s"J IE~$ ?J\., i~ $ ?J\.{ir r ffi- IE tJ)l 31 o 
!jffi=IE :l:J/l32OLi'sJ J=ifixt @s"Jt4: 1tB26o_t, fil8Jtl:~1JJ¥1LJ=ifi5£¥t&B"J7J[P], ffi-W?J\.IE 
~2 211±¥~ 1 oo _t s"J NJJ{ir T ffi- IE :l:J/l31 o £J ffi = IE :l:J/l32O1±¥ ~ 1 oo _ts{] NWJ L i'sJ s"J ~ 
±E,!toffi=W?J\.IE~222-fzlffi:lmiii4:1tB26o_ts"JfoitQ1E~ii.JL2611=jffi-$?J\.IE~221~tt, 
yj-!£1ffi£jffi-foitQ~;j;]iz21 l~tt; foi~7l~ii.JL261 WB{±ffi=IE:l:JJlB"J Jr IE ~±:git, ep1JJ¥1L 
¥tffe.B{]7J[P] ,foi:fQ1E~ii.JL2611±¥~10o_ts{]N~{irrffi=IEtJJ132O1±¥~1oo_ts"JN~fil 
~MJ£M~~~AA~-OOo~ti~1E~ii~WB1=t•*OOIE~~*IE-OO,m~1±mfflM 
*m rj=f .JL' 1$ llJiffi::I:~. ~lit*m B"J ~iLiL 7K~ s{] ·rt~~ 0 :lmii~~ foi t~ IE~~~' 11~m Fo B"J foi 
1QIE~B{]:m~:2:i'sJ£JEJE, foi:fQIE~ [P] M~~±E,!t~ili, ~JJJlM~*Bs"J 9Pm*!!Wit o 
[0048J ~D 004, 005J=iJT~, Mfi~i'Jiz4ooWB i=E~FM~ ~±iBMcp :Jtt~tf1f_w.1=Effi-fuitQ~;j;Jiz 
211 s"Jffi=W7J\.IE~222_t, fil8Jtl:~, 1f\-¥1L¥t&B"J:1f [P], ffi=W?J\.IE~2221±¥~_ts"JN 
~Ej Mfi~t~4OO1±~~_ts"JN~m ,i': 0 Mfi~*Jiz4OO!:jffi-foitQ~*1z211 [=gjBW 11.' * il= 
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~ffi-i&H.ili~~~Mti~fil~ffl-ti~~filPT~fPl-~~~e%m,Mti~fil~ffl­
foi:f~ ~ i'Lz~ ffl-5*Mask, i£tt 00 ¾11~:f!!!.Fw, % m;t§ JifilYT:3f S{] M ti~ i'Lz 00 ¾ ~ ffi-foi:f~~ 
i'iOO¾ .~ff' ftitft±~:1Jo T-eMti~i'Lzs{] [P]Bt '~5E~¾±~:1Jo *~JEB{]Blel11: § 'ill~¾±~ 
:1JOMaskS{] J,11:£, -~)i:1JDI Z:xi&. 
[0049] Mfi~;J;,&400~5!:ft-F-lnl JE~ {tr. Mti~i'Lz11Hl-lnl 5E~ff, {ffiiJ:f~ff ~ws{]t?ZJ 
~'ELfflA~~~~ti~B~Mti~~~m~¾ffimMti~~s{]~lli~~,pJ~~Mti~~ 
Ts{]ti~Jt~~ft~*WTfts{]~#T,~¾~~ffis{]ti~~~~Ttt~W~~~~,~ 
~~¾~~m~M~~~~ili•w~M~Jt~~ms{]M~~m~~~m.•~~ffl~tB 
JJliL :ft ~ foi :fjJl & . 
[0050] ~D006J=i)r~' 006jg:;zjs:~8Jiti1AB{]x.-t~~mffli:f~s{];J;Jl~jt=i'Lztf~~*HS{]i\Gffi 
00, :;zjs:~JJfil1YUS{] ~~*HS{]f ffiOO ~D004J=ifi~, 00 6jglJ0049=1B-B7JrPJ s{]i\Gffi, ~ 9=1 :;zjs:~ilfil1YU 
~J:-~~1YUif8fPlz~~W~it. 
[0051] ~[Pl s{] 'i,lJHitf3M'ce220'E1:f!fil1$~~~~~ ~±:g!tBMS{] 7r @mi,JJHitf3M'd~ .ti:f~Jt~ 
220'§ :f§ffl-if-1371\.;E:~223 ~ N..J!:fl{±ffl-if-1371\.;E~ 223;f Pffi-foi:f~ ~ ;J;,&211 Z i's] s{] ffi = $ 

71\.Jt~224. ffi-i'fl171\.Jt~223~ffi-~!ii8 230 fPl 8-i&H, ~rf Bls"§1*tf s{]fflri'LzfPlBt%m, 
illffJt~ i£, ftffi-~ !ii ext m S{]MaskJ: [Pl Bti'>tit tB ffi-if-1371\.Jt~ S{] 00 ~, 00 ~ft Fo S{] ffi­
~ ~ e1'11~ Jui :t~Jtt~ s{] m-'l'ffl 7]\. Jt t~ . 13: ff , ft ~t Jui:t~ ~ i'Lz ~ Jui :t~ Jtt~ 7]\. e i&H 01 fPl at , ~ 
¾±~ :1Jo ~ ~ ffi ;J;,& S{] BleJ,11: § , foi :f~Jt ~ $ 7J\. ~ ffi-~ !ii e~ ffl- 5*Ma sk, ~ff~¾±~ :1Jo 
VlaskJ,11:£, ~~__L Z:1[~. 
[ 005 2] ~ 9=1 , ffi-$ 7J\. Jt ~ 2 21 'EL :f§ $1k f ff Y]J rPJ S{] Jt ~ $ 71\. , i~ $ 71\. fir r ffi- mi :l:Jn 31 0 
~ m =@m tN 320 z rsJ J=iJr xt ms{] m i'Htf3 tie 2 20 J: , ill ffJt ~ i£ lfl-* 1tfoJrit~r& s{] JJ rPJ , m-'l'ffl 
7J\.}E~22 l ft~J1£ 100J:s{]f9:Jf1ir-F%-@m JjTT310~%=@m .l:Jn320,tt~J1£ 1 ooJ:s{]f9:Jf zi'sJ s{] 
~±i. m= 'l'ffl71\.Jt~222-twimttit1te26o;foe rRJ tf3ffe240J:s{]foi:t~Jt~tt.JL261 ~m­
'l'ffl71\rE~221Jt:tt, jj-fzw~ffl-foi:f~~;J;Ji211Jt:tt; foi:f~Jt~ttfL261 i&Hftffi=IEtJJrn{]71' 
@m ~±]Jt, ep1fl-¥1i~i'iB{]7JrPJ, foi:f~Jt~tt.JL26lft~{f£100J:S{]f>t~1irr~=@m :l:jTT320ft~ 
/1£1 ooJ:s{]f9:~ili; ~ fo)Tit~~ ~±]JtAAS{]-{IJWo 
[0053J ft4(~ JJfil 1YU ~ ./ff ti~ ti 4oo~ ffl-foi~ ~ ,t,&211 rPJ e i&H, ff _ft=~tf3ff i&H. m 
~~~mfi~fil~ffi-M~~mm~~-~~ffle%m,mti~fil~ffi-M~~m~m-
5*Mask, t£rr00¾1t~:f!!!.J§, %m;t§JifilYT:3fs{]Mti~i'ftOO¾~ffi-foi:f~~i'i00¾ o~ff, ft 
i%ft±i:1JoT-filM~~tLzs{]fPlBt, ~5E~~±i:1JD~~JES{]B~filfj[ §, fil~~±i:fJDMaskB11i£ ,. 
~±~:1JnI z:xt&. 
[0054] Mfi~i'ft400J!:fl±ih~ '~1l-lm IE~ 1ir, JAW MtiW:7rW-=t1JtlJlxt Mti~tiTS{] 
mi:t~Jt~s{]-=t1Jt,1tmi:t~Jt~~~~7rW~ff251:~W~~~rtJm,ti~M:t1ulnt. 
[0055] ft:;zls:~JM{JU 9=1.&tti~i'Lz~ffi-foi:f~~;j;,&[P] ei&H, ~[Pl s{], Mti~i'ft~pJ ~~ffi 
=~!ii~ fPl ~ l& Ho M ti~ i'ft PT~ ft §f s"§ 1* tr 81 iJJHft ;f P imHft-®% m , m g,Jt:£l: i~ , ft ffi = ~ 
!ii ext m S{]MaskJ: [Pl Bt i&it tB M ti~ fil s{] 00 ¾ , ~ 00 ¾1tJ§ s{] ffi =~!ii e'EL :f§ M ti~ i'ft, 
~D.ll:t~PT~±i:1JD~~ ffiriB{]BJeJ,11: § , fil~¾±i:1JDMaskJ,11:£, ~~__L Z:2[~ o 

[oo56J ~□ 007J=ifi~, 007jg:;zJs:~8Jiti1AB{]W-t~~mfoi:f~s{]tJl~jt=i'Lztf~~*HB{]fffi 
~:@:oo, oo 9=1J=ifrml~s{]fffi7'J~~~*ws{]~~oo .m~s117'! ~±t7'J~~~±i cePAA~) ,m 
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~s u,r :'faJ'fil IE ~?F IX±]Jrn,g ~r:~?F IX±3JG cep BMIX) , io!l!t1:g1tf:'fil1§fo!l!t1~ r&21 o;fPfo!l!t1JE~ 
220 ofo!l!t1~t&21O'P1tr5$1k-'=Jffi-1frt] (X7'f rt]) tBli fff S,gffi-fo!l!t1~t&21 l;fP $1k-'=Jffi= 
7Jrtl (Y7'frt]) tBcf. fff S,gffi=fo!!!t1~t&212 ,ffi-fo!l!t1~t&211-'=5ffi=fo!l!t1~t&212t81f¥11: 

[0057] ftPl!l8, i!]9J:ifr?F, i!]8:'faJi!]7ql){}C-C]Jrt] s,g ~?F*Jls,gi\Hml!I, i!]9:'faJi!]7ql){}D-D7J 
rtJ~~?F*.i'.~-~00,~ql*~~m-'=JL-~~mffl~z.~~-tEM~o 
[005sJ ~ ql, m!l!t1JE~22o'fil1tm--tffln\.;£~221 Y&J!ttam--tffln\.;£~221 JfPm-m!I! 
t1~t&21 lZ.i'sJ s,gffi= -tffln\.:iE~222 offi--tffln\.:iE~221-'=5ffi=~-m2so~ m1&1r., %n\Z# 
FzHsJ t~ttm24OM 1$ ~~F ~?FIX ±:gltBMS{] Yr IE mrsJ t~ttm LO ffi--tffl7J\.;£~221 'P11t$1kf1T 
Y]J rt] s{] JC~$ 7J\. , i~ $ 7]\. 1:v: T ffi - IE tJ]l 31 0 £5 ffi = IE fJ)l 3 2 0 Z. i's] ?fr x1 $ s{] !§4: 1t m 2 6 0 L , ill 
8Jt~iMJfl-¥1LfoJr~¥t&s{]1f rtJ , m--tfflJtJE~221 a¥~ 1 oo L s,g N~1:trrffi-lE tJJ131 o-'=5 
ffi=IE :l:JJ132oa¥~1OOLs{]NJJz.i'sJ s,g IX±:glt o ffi= $'5t7E~222-ftrtilJNtH4:1tfil26OLB{]fo!I! 
t1JE~ttJL261 -'=5 m--tffln\.;£~221 J!tt, yj-ftw-'=Jffi-fo!l!t1~ r&211 J!tt; m!l!t1:iE~ttJL 
261 i&.i'.{±ffi=IE:lyls{] /4/rlE IX±:glt, ep)fl-¥11:¥riB{]7JrtJ, fo!l!t1:rE~ttJL261{±¥~1OOLB{]N 
~1:tr r ffi = IE :l:J)l 32O-tE¥ ~ 100 Ls{] N~J211'f!; ?fT~~?F IX ±iAAS{]-{~~ 0 
[oo59J f±s 1tm27o'fil1tfil1$~~F~?F 1X±:gltBMs{] /2/r 1Ef±s1tm, I!! ~1tFos{] /2/r IE fts1t 
~1'1tMfJp\Z,tty'r 1Et4:1t~LS{]~-IE :l:JJ1~e311JFP~=IE :l:JJ1~e321, J2E1'11MfJn\Z,tE~-1E 
±JJ131O-'=Jffi=IE±JJ132oz.rsJ s,g m-f±s 1tml!l¾271, m-f±s 1tml!l¾271-'=Jiie:1tm26or 
s{]ffi-$7J'";E~221 s{] OO~xt $, fil8Jt~i,£, lf\-¥A~tRB{]7JrtJ, m= -tffln\.;£~222-tE~!tL 
s/,JN~-'=Jffi-f±B1tm00¾271-tE¥~LS/,JN~m:~o 
[0060] #Hf~ r& 400 i& 11. ft~ F ~ 7F IX ±:gltBM ql iH~ tldi~ ft ffi-fo!I! t1 ~ r&2 l l ~ ~ = $ 7J\. 
JE~222L, Mfi~r&4oo~J!ttr-[fu 5E~ 1:tro M&~r&1it1l-[fu 5E~ff, ff1PJt~:;g~ ws{] 
~~'fil~A~~~~ti~$~m&~m~m~~~n1Zm&~m~~ff~~,m&~*~~ 
&~~x-tti~JE~~~tt;Jittam&~~-'=Jffi=-tffl7tJE~z~m~¥ts~e,a~m~ 
wJTB/,JBJms,g!Jk1tf:r ,:f::f:~i1~m=-tffln\.JE~-'=JM&~r&z.i'sJB/,J:fn.~o 
[0061J 1s *'R SJi *~ JaJ ~~ r1x m f ±s 1tm1mm &~ r&-'=5 m = -tffln\.:iE~z rsJ s{] t~ttBJm, 
~~~'~mY~HOO¾~*IEIX~~-~5E~e®Mfi~~-'=Jffi=-tffl7t7E~Z~~ffi~ 
Blmo 
[0062J 1xJ~s,g, m-f±B 1tmoo ¾271 s{] :'faJ$%-'=JY1f rtJ f1f llfflKrsJ ~ s{]!Jk~oo ¾ 0% 
~B{] ffi-f±B 1tfil00¾2711lI T ~-IE:l:JJ13 l o&ffi=IE±JJ132Oz.i'sJ, 1□ -'=JrJ;J1'1E :l:JJlt§li i'sJ ~ o 
rtBltt*msooJitti! ®i'sJ~-'=Jfts 1tmrs{]iie:1tmttfo!I!, rw itBJmn\.~, ±@'lsEHt*ms{]~Ji 
7-K~'fiB~o 
[0063] YL 17'] ~~iaif A1*s{]1jt~~~7JAX>J*'RSliJ:i!r1'Fs,gJtt-:zvt¥:teJi£S)j '~B~V\.JE 
*'RSli~A~~~RJaJ~rJ!®i£Sliox1r*'RSliM-tt#~~~~Jitt#A~*i£,-tE 
~~~*'R~~m~Mmr,JZEmY®~~~m•m~~~~.mm:~~:'faJ-r*'R~~ 
fjJf1mlE 0 
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FPCB i'i}l\'- ll]1 C £ ~ 'itB tj-. 

[0009] .::icii.+, R"'l ll11\cl.91 o}l\'- 71.>l!-611~ ~::-;::½ 7'-%o}7l -'fl~ 7'-% BR,-;c! 0 1 BB;,;lSc]IL, £-i;>;l BB~ SC:~ o}l\'- 71.>l!-611 

BR;";ls]E..£ BHi~ ~zj 0 1 ¼g Y S;li::J-. 6ll½ ~°7, 9J~~';'l £-i;,;l i..:pJ-.3"cJ }IJ-l7'J;,;l~ i'i}1-t91 7'-% BHiJif- 0 1 

¾o}~ 7'-% BB-;-:! /.}oH] £-i;,;l BB-;c!ol BB;,;l~ Y <;;Jc}. 

[0010] 0 Hl rr}r}, ~~~~ Fj;";l l.1FJ'B }IJpJ:,;l~ 7]~<:>1 ~1\'- 0cl~, 6ll~ ~°7, 1-} 0 1-'=:.(side) 0a~61Pi BB~ 1-} 0 1 

91 ~29°1 7145<.l/1] ¼ 0 }7-~ ~~ ~AJ 0 1 ~J.~ ~tj-. 



[Yp =:.to bts~±-lfi:{-'?-[fd<,c [lt,{§_ -ii':~='> ~ts-k& ;~pr, ~{-'?-tY-0-~-§(fr e:-[cr '&:~~&lo loih~ if [TZOO] 

{f~fr i<-~ A:··Jr..-;/:· i~': il t\·· j~~-·t:·{~-;_ i~1 

·µ[o:'t~f11 tr,-{3.t,_ ¾[ls>lrr:[El lollf-t~[Y1f f.2-&lrt [lft-3. ~{n [lo[ls>[Yp R, loihtft it ;g :'t 

·t-:1[v:'t~f'i tr,-{3.t,_ 20Ri2~i ~llf-t~lv1f 1:l?-1~~:1 [lft-3. {c{n lloiY,A-A [o1 :'t ~S :'t 

"blo:'t~fi tri-bib 20Ri2lli ~llf-t~lv1f ~-t~lrt llft-3. lcln lloiY,Af AI tv-1 :'t ::::;-v :'t 

"-b[o:'t~p tr,-{3.t,_ 20R{2~i ~llf-t~[y1f 1'!?-i~~ [lft-3. {c{n lloiY,III-III [o-1 :'t ;s :'t 

"-b[o:'t~f\ R>Rf2~i tri--r=iti-~-krt % R>fo [y1f lollf-t~[y1f RH~~ [lfb"l loT :'t ~z :'t 

·µ[o='>~fa 1r,-{3.t,_ 20Ri2~i ¾llf-t~lv1f ?.2-&lrt llft-3. ;:{n llollolvl? rt loih-ITi it ;1 ='> !oz:ooJ 

_ii\ /r {~~ ·(.t //· _h·:,· i/; _:_-\· 

·µn; lots%li: 

llolrt klkih it [o-§{Ii--:§: -j.gfo-b -'5-f-:1 'f,::io.fil [L[:'i-j.g[k ~to llo%t:-i B:lv[t,;, klloi'vlo ~{Ii--:§: ~{n lloih-ITt it [6IOO] 

"-bfo -¢, & 
{L'.R, 20P2t='z-:-R, {[~LY %-t:-io~LY lL1"2'. llft-3. fQ{-'?-fYHi ~:'t[:'i[lfHfl [lo~fo [o-=:_;-l[E [lft-3. ~::il[E %-t:-~-TTt{L'.R, 

¾~LY %-t:-'K{-'?-[lfKfl llo-k-fo% lo~fo =:.tsllfKfl lo~:=,l[E ~:=,l[E llft-3. =:.-TTt{L'.R, ¾~LY lL1"2'. [lft-3. ;lhffe it [srnol 

• -b fo -¢, -m {gy ~ ~ ~ R, -ls-~ lo [Y Kfl =:. fo -¢, -m ~Y-IT! 

kllo-k-/ii-lo lo-vt[L EO{-'?-iYHi ~='>r:'illf~fl -f,'tiY~fl %-t:--J.gft; [L'.{-'?-%-t:-¾{Ly [v1f ~llo-k-/ii-lo lo-vtlL'. ;lhffe ·~ !uool 

f~-:~r f~)· /{; 1i:-

·µto bts%li: llo~tn='> ~ ihP {glk-t'v ;~{~.{Y R>Rltr-t:-tollolvl? {3.[L'. [9rnol 

• -b B: [lf ~fl [lo~ fo ::i l[E [lf t-3. to Hi -¢'1'1 ~ ::i l[E %-t:-to ~i -¢'1'1 'K [:'i [lf ~fl [lo-k-fo% to~ fo ::i l[E =:_ 

::il[E [lft-3. lo-Hi -¢'1'1 'K{-'?-%:li: ¾::il[E %-t:-toHL'. -¢'1'1 B:tY-t:-~='>t?.-0-R ¾~LY %-t:-[lo{zy{ir{ftlL'.¾ [o~i -¢, 

1't tQ[:'i[lf~fl [lo~fo ::il[E ~ ::il[E [l:'.t-3. toHi -¢'1'1 [s["y-,1:-~:'t{-'?--p~ ~~LY [L1"2'. llft-3. b,i=-~ [L1"2'. [lft-3. b,Hi 
-¢'1'1 br:'illf~fl [lo~fo ::il[E 'i=-R [L1"2'. llft-3. to~L'. -¢'1'1 to-t'v -kldl: '-kld'r ~{'?ktfi' ¾{Zy{ir{ftlL'.% to~L'. -¢' 

1't '{Ly{ir{ft[L'.-t}-lo-Hi -¢'1'1 B:llfKfl llo~fo [y1f '-jl-[L'. B:tot='z-: lo~[b -=:_;-l[E B:&to t-3.-k2o~rt lo~fo [y1f[El 

~ ~fo [y1f[El ~{wf-c¾ ~~fo [y1f [L'.1Y '~fo [y1f =:.llfRdv1f ~~~ llft-3. ~{n llollo[Yp ~-b loih~ if [~mo] 

"{:i.B:!Zf& 20P2l/R f-vllo~ 1[k to~fo [y1f £ ~fo [y1f[El [/-tY ;1YKR [lft-3. {Ii-iYKR fui-{c [lft-3. 'K{-'?--lz, 

rt ~[Y~fl [i,;~3. B:llf~fl [lo~ 1[fz % ~s ='>bR [L'.{Y ro~?o [y1f % ~?o [y1f[El rfi [Y~fl &-&-tc [i,;~3. B:llf~fl 

llo~S ='>bPL lo~fo [y1f % ~fo [y1f[El 'wKfl %-t:-B:llfKfl llo~fo [y1f[El '{Ly lz1'z [lft-3. B:llfKfl f01-'?-~% 

{o{Yy[Y1f [/-tY kllo~fo [y1f '{yy[Y1f B:[Z:~fl [lo~fo [y1f '-jl-[/ =:.~ ~ ~fo [y1f[R-=:.{wf-,i¾ ~ ~fo [Y 

1f 'k,fo [y1f =:.lz:.fz-:[y1f 1:l?-1~~1 [,;f-3. ~{11 llollv[Yp rt rofb.{ft it f01-'?-t6 [L'.{-'?-!Z~ ~[fz-:ti.'" ;.J:z ts{u -w~R [vrnol 

{) :~~~--i~) l:::: -· /:~ 

"-bloif ~fo-¢' &Mo [fi:{-'?-~1ri lfillo{z~p f-3.,1,2 

~z lL'. lo lt;i{o ; -§ lkfrr ~-b :ii ; .fil ld" .g. R, 'fno-t\ k r,-jg lk 2-§ lkfrr -Jg.§, R, k llo1Ylo ; '.;. lkfrr lo ihffe it [nool 

"-bloif ~{-'?-.&[k ¾llfi~lY 

1f fa-t~~ lz:f-3. ~{-'?-~-.sfo -¢c l3:{L'.R, 20P2t='d0 {L'.~B lic1'z llft-3. -lo~B -&L W,ltE EO{-'?-~-.S{-'?-t='z:rt lotz{z 

{z ::il[E %-t:-{o::il[E llft-3. EO{-'?-wHi ¾llf~fl to::illE %-t:-{o::il[E [lff-3. ~lfz{Ii-~{-'?-{zK{-'?-!Z~ lo!b.{ft it '-j.g:S [z:rnol 

·µlo 

R'. ~{-'?-¾lk ~lz:1~[y1f ?.2-1~~ [lft-3. ~{-'?-~:'t{-'?-{gy~ ~iYR> -ls-~ ~fo-¢' -m~Y{fi iZ iYKfl %-t:-{Ii-iYKfl [lft-3. 

t-Yllo~fo -kit lo-tY -jl-[L'. ro{<?.iYHi ~l'<Kfl loi-YKR %-t:-{Ii-i-YKR ['<f-3. =.[kt,,-=.{'?. {zK{<?.!ZK~ loihift it 'llolo [TIOO] 

l>··{{r· ~;~s b:-: f~? rrt? 

fl_{-~ _h-:-· _ii\ 1~; 
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-¢ck {o(dl)::i~E [¥[.3. lolii -¢ck =:.(dd)::i~E Rd-z lolii -¢ck 'f'.l¾ih '{_:i'(o -¢' t5l¥lifl lb-k-/iits lo(ifd)~?o ::i 

llE ~(udm ' ... 'I+ldm 'WdQG ' ... 'I+!dGG '!dGG ' ... 'IdGG ·rda~ ' ... 'Idm)::il[E %-t:-lolii -¢,i', 'Kb[¥lifl 

llo-k-f'o£ lo(ifd)~fo -=;-l[E ~(dlhllE [¥b'3 lolii -¢,i', '[lnlo '{_:iEl,[¥lifl {i(dl)-=;-l[E [¥b'3 lolii -¢,i', P,[:'y-,1:--l,t3t 

{-'?--p_f.z ¾~G-lic{i [¥b"l llo{icy licft [¥b"l lo(VV)~?o [y1f l'fi (dd)::ili:rr Po-1-z lolii -¢ck B:t:'Y-t:--l,t:5{-'?--pt-z i 

fo-1-z SSA -r,i-ft1} GGA [lo{zy [y:ff lo(W)~fo [y:ff '(UdQ~ ... 'I+[dG~ 'WdGG ... 'I+!dGG '1dGG ... 'IdGG 'rda~ 

.. ,'IdG~)-=;-l[E %-t:-lolii -¢ck P,[:'y-,1:--l,t3t{-'?--0f.z ¾~G-%-t:-llo{zy [y:ff lo(W)~fo [y:ff ~llo(ifd)~fo -=;-l[E [9rnol 

• {_:i 

[6 -¢' £3:%rt [lo(WN)~fo [y:ff[R ;(ifd)~fo -::,l(E IHc1[0 '{_:i'(o -¢' [3:[¥lifl tobi~t-6 [lo~{-'?-lo(WN)~fo [y:ff 

[R ;(\/d)~?o ::il[E '20PLlrr-t:-'{_:i'(o -¢, &[¥lift l-ob-t~t-6 f-3.,1,20~~ lo(\f\/N)~?o [Y:ff[R ;(\fd)~?o ::il[E [<;rnol 

'{_:i'(o-¢, ~f-,i~ icw)~?o [Y:ff ;(WN)~?o 

[Y:ff[R '20PLlrr-t:-'{_:i'(o -¢' &l¥lifl llo~t lo~f2 IEt ~--&-'~{-'?-• ~-t'v lo(W)~?o [y:ff ;(WN)~fo [Y:ff[R [vrnol 

• {_:i 

'/6 ""'* rt-¢ck ;cw)~?o [y:ff 'hot${-'?-[Y3t 20f/ R,lii'.1 lo(W)~fo [y:ff ~kllolv[Yp rt loihift i} '-jg 

:Ii '{_:i'(o -¢, r<,{icy-e/rThlL¾ ~{icy [y:ff lolii -¢,i', [L1'<, klblls>[Yty [¢ loih-Th i} '{_:ifcli[¥lifl {L{icy lic{z [¥b3. 

lolii -¢,i', B:l¥lifl l-ob~£ {o{zy [Y:ff lolii -¢,i', l'fi {zy [Y:ff lolii -¢ck =:.{-'?-[Y:ff i1<vfo ~llo(W) ~fo [Y:ff [£:SOO] 

·vw%rt ¾(ifd ;B;JJij PBd)~?o ::il[E IEt (WN ;B;JJij ;JA!Pif-UON)~?o [Y 

:ff[R 'Cw :B;JJif ;JA!Pif)~?o [y:ff =:.(001)l¥1~lY:ff t'l?-1~ft1 l¥f-3. it-!n llolvlY17 rt loihift if 'tu{-'?-T1~ i1 ='> [z::rnoJ 

'{_:i[o:5tnf11 1[\{3.t,_ 20PLct2lii ¾l¥1~[y:ff f.2-&frl [¥b3. ~{n llolv[Yp rt loihift i} ;1 :5 [1rnol 

·vwih-R [-'?-lk-t'v i-§-[V[Yp wfoP loihift i} fOt-'?-Ti~ itn:5 B:-k~ '{-'?-lo [orno] 

'{_:ifo :5-¢, -rn-*{L'. [Yp [lt,-(g_ 2[8".-t,\: -t,\:t-6 Ffo :5-¢, -rn--'='.{i [Yp 20 

PL~* fOt-'?-fl:t llo2k [o-§-[V[Yp 1'-z 'fn{-'?-*{L'. lo%-& IEt -&t-6 wfoP 20PL~[L'. lo*fo-¢' -rn-li2-lo [-'?-*-% {L'. 

[ic~f--' 'fn[-'?--'='.[i ~T ::::;-:5 ~~ 2k 20PLllt-'1.z ::::;-:5 20PLl'¼-k lo~&~ -t'z-1:z tv~lv[YF), bc1f0 tvih~ i} [6Z:OO] 

• {_:i blo ; if ~ b F2cw [Y ::i{Fl [lo [lt,ck IEt 
[LE lo[:'Y-t:-B:[Y-='-i: [o!hift i} 'fnloif B:[Y-::5: ~ft, ~lolk lo!b-P' ~litLck ~ [LE lo[:'Y-t:-1'-z f\{3.{-,_ kllotu-S [8Z:OO] 

·t-1~~lic ~Yo [:'y-,1:-~% ~~-k T% ~% rfR: llolrr1.z klkih [aool 

• b 'to :5 ~ rt yl:f [:'y-,l:-Z [k k [lo ft1 i'<, [Y PL~ [L lo 1i:J-{ft i} -=:_ yl:f fY-t:-1 [k -=:_ [:'i-E':-8) k [lo[-'?-[o 'k 

{2{11 '{_:i[ofL ~[-'?-%{Y fO[-'?-ft;-[L[-'?-~-t:-{oyo[:'Y-t:-it{_:i ~YOfY-t:-loh[-'?-[ic-l::'t ;'§-[-o-§-'§-[o ·v=:..:r2i [i,:[5 

wlk li2-lo llol-o% :;[o ;:;yo[:'y-,L ~lo 't,_b-§-{y l-Yli2-lt;-[L{-'?-~k i~YObY+-wfoP loo'; Zlk 'Ilk -l,t[R [w:ool 

• {_:i-jg{g rt ck cS:" ¾--&-g,, -jg Hz lii ¾{zy it{_:i 

~:Ii ~ it{_:i [lo{}£ ~:Ii [lo ft, 2 {R {icy ~ {_:i ; if ~ [:'t ~ lie 2" (UO) ft," % ~:Ii {icy it{_:i lo% =:_ :Ii {z'.y [.;mo] 

·pro ~~ -rn­
li,;ft;-lo** ~t-1 ro-t'vlo h{-'?-llolo{Y ** ck {~lo ~.:r2, [z'.[:S:if{Y lo,t'dz, ~:Ii ,2{R, '--&-g,, ~[:'i:1i:J-R {tlti 

f,l: li,; ft, lo** ck 20 % , llo g,~, ' , llo-k{-'?-~, ' , llo-k1'v~, ' , llo-iv~, 'to-§-¾ lv '--&-g,, rt ih R w fl:t llo ltt f,l: li,; ft, ltzooJ 

·vwt:Yli2-20fL'. ~{-'?-~rt ¾ft,~ {l::'.o :5{2f-::tP:\ {Lliz[L'. PL[Y!h lo='>~ 'kl-ofo llo~l:Y~ ¾Yo [:'y-,1:-[£ZOO] 

·vw%rt ¾--&-g,, ~{-'?--w-rt ¾-¢ck -w ~P:\ loi'~-{Y Hz[L'. R>PL[Y!h [-'?-~~ llo--&-g,, -j.gt,g:ff 

2-¢,fi ¾Yo [:'y-,1:-'{_:ifo -¢' &{L~ lo** ~{_:i -t'vlo ~ro licb-§-{y lo,-[n~, --&-g,, =:.b-§-{y lo% ,{_:i[}[-o-½ 

lo. ',{_:i~~. ',{-1Th%rt, [s-E':-[0 [Ylloi~ [Y[k!h if ·vwct2~Y ;!hp, wlk-t~ r --&-g,, =:.bfi-Er Kpfo-¢, Pc> 

sf. lfi{-'?-olirir ¾lico lo!hift if lo!hp R>PLlrr-t:--wfl=t llo~lL lie-& B:t=.'if,l: 'kl-ofo llo%1hR i !hift if '-w:ti 

'{_:i-Jg~lic ~YO [:'y-,1:-rt% ~~* T-t~ rt% rfR: llolrr1.z kk!h '{_:ib{o ;if ~f:'tt>cW lloi~{Y B:[Y:5 lo!h 

-~ if 2ct[otf R>PL[Y[b ;% -¢,lii ':5tz '¾[R '[LE '1~fa tslYlii llotn:5 -jg[G [L{-'?-ib-P' ~lb[Yp lo!h~ if [z:rnol 

'-b[o-t,r &lotz ~lo [lo~~ loi0s>-t:-t>: 

; 1i1-ift i} 'fn lo R'. ~ t:S:-& lrz ~ ft, lL~ 8"-to lfi{-'?-1}-R, ¾~~ ro 1i:J-{ft lfi [lo{z [}{i i bl)-'. ro-t~¾ k llo=lo*~lL 

~{-'?-~ lo!hift i} 'fn{-'?--l,t:5{-'?-1}-R, {i[Ylii lo!hift i} ;-§-[V[Yp i} licfi 'fnloif &l,g-t:-2lt3.f.2-wfoP it{_:i 
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~ JH =; "oi 10-2018-0078571 

11191 7'-% ll]12=:.(GDPl, ... , GDPj, DDPl, ... DDPi, DDPi+l, ... , DDPm, GDPj+l, ... GDPn) A} 0 lo1l tiH;:,;1~ y 
S;lr:}. 

[0037] ~lt!, lf..Al 0a"i(AA)91 RA1 ~;;z}S'j- ll]12=:. 0a"i(PA)91 -lil-4' 11191 7'-% li]1r=(GDP1, ... , GDPj, DDPl, ... , DDPi, 

DDPi+l, ... , DDPm, GDPj+l, ... , GDPn)~ {i71~_c;,__5_ <?1~o}~ -lil-4' 11191 7'-% Bl;-\(GLl, GL2, ... , GLn-1, GLn, 

DLl, ... , DLi, DLi+l, ... , DLm) 0 1 B1RA1 °a"i(NAA)9} li]12=:. 0a"i(PA)oi1 BH;:>;1.'tl_r:}, -lil-4' 71191 7'-% llB,Jj(GL, 

GL2, ... , GLn-1, GLn, DLl, ... , DLi, DLi+l, ... , DLm),<'. 711°1_§_ 7'-% ~~~ {i'i'l_-o}71 -'fl~ -lil-4' 11191 711°1_§_ 

7'-% BH,;-!(GL, GL2, ... , GLn-1, GLn) :}) RAl ::-;--;;(}91 i:-1] 0 1Fi {i'i}g_ {i'i'l_-o}71 -'fl~ -lil-4' 11191 i:-1] 0 1Fi 7'-% BH,;-! 

(DLl, ... , DLi, DLi+l, .... DLm)g_ :'i'..W~ y S;lr:}. 0 19} 7,c[,':'. -lil-4' 11191 7'-% Bl;-\(GLl, GL2, ... , GLn-1, 

GLn, DLl, ... , DLi, DLi+l, ... , DLm),<'. li]12=:. 0a"i(PA)91 ~.gJ-,¥-o11 BH;:>;1~ y S;lr:}. 

[00313] .'E~, lf..Al 0a"i(AA)91 Fi;;>;l 4-;;z1 ~;;z}S'j- ll]12=:. 0a"i(PA)91 -lil-4' 7A91 Fi;:>;1 li]1£(PA)½ {i71~_Q_._£ '?1~o}~ -lil-

4' 1A91 Fi;:>;] 7'-% BH-1(TRL1, TRL2, .... TRLl-1, TRLI, TLl, ... , TLo) 0 1 tilRA1 °a"i(NAA)Jl} li]1£ 0a"i(PA)oi1 

Bl~1B9. -1:q-~ 1H91 Fi;:>;1 7'-6'- llB,;-\(TRLl, TRL2, ···, TRLl-1, TRLl, TLl, ... , TLo),£'. BlRAl 0a"i(NAA)oi1 BA 

;:>;]-8 "'711 Fi;:>;1 BH,;-!, r:}Al ~tt Fi;:>;1 4-9-lc§ llH,;-l(TRLl, TRL2, .... TRLl-1, TRLl)Jlj- li]1£ 0a"i(PA)oi1 BP]-8 

"'712 Fi;:>;1 BH-1, ~ Fi;:>;1 BH-1(TL1, ... , TLoL'2 :'i':.W~ 4' S:lr:}. Bllf..Al 0a"i(NAAM BA;:>;1-8 Fi;:>;1 4-9-lc§ BH-1 

(TRLl, TRL2 .... , TRLl-1, TRLl)Jl} li]1r= 0a"i(PA)oi1 BA;:>;1.>8 Fi;:,;1 Bl;-!(TLl, ... , TLo),£'. Ai£ 9~ ~o11 BH;:>;]~ 

IL, BlRA1 °a"i(NAA) SC:~ li]1£ 0a"i(PA) % 0"12::: o}i.+91 °a"io11Ai {i716j_Q_._£ 11~~.s=..~ 7'-.J.j~ y S;lr:}. 0 1 

9J- 7,£,<'_ -lil-4' 1A91 Fi;:>;1 BHHTLl, .... TLo),<'_ li]1£ 0a"i(PA)91 %0J1\'--o11 BA;:>;1~ 4' s:J.r:}. 

[0039] .'E~, li]1£ 0a"i(PA)91 -lir"r 71191 {i~ li]1£(PP)½ ¾"811 ~7}-8 VDD {ii'lJlJ- VSS {i~g_ RA1 °a"i(AA)91 lf..Al 

~AM {i'i'l_-o}~ lij-y 111<:>1 {i~ BA,;-!(PL) 0 1 BlR-'-1 °a"i(NAA)u} ll]1r= 0a"i(PA)oi1 BA;:>;1Br+. 0 lr1~ 44' 1A<:>1 

{i~ BH,;-l(PL),<'. :!!]1£ <°§"i(PA)o11Ai VDD {i~ BHJ{!Jlj- VSS {i~ BB,;-1°1 -z<rg_ 0 Pr0i -lil-4' 11191 7'-% llH,;-!(GL, 

GL2, ... , GLn-1, GLn, DLl, ... , DLi, DLi+l, ... , DLm)4 -lil-4' 71191 Fi;:>;1 BH,;-l(TLl, ... , TLo) A} 0 M BH;:>;1~ y 
S:l r:}. 

[0040] 0 19} 7,J- 0 1, ~ ~i:i:J91 ~ .-(dAloJM a:}~ Fi;:>;1 i..:pJ<5j RAFJ;:>;1(100)~ :!!]1r= 0a"i(PA)o1Pi -lil-4' 11191 7'-% BH,;-! 

(GL, GL2, ... , GLn-1, GLn, DLl, ... , DLi, DLi+l, ... , DLm),':'. :!!]1r: 0a"i(PA)91 ~.gJ-1\'--o11 BH;:>;1o}IL, -lir"r 11191 

Fi;:>;1 BH,;-l(TLl, ... , TLo),<'_ :!!]1r= 0a"i(PA)91 %0J1\'--611 BH;:>;1o}O:j :!!]1£ 0a"i(PA)91 ~4611Ai ~J,~u y S;l~ BH,;-! 

~91 11s~ ~.1.Jg_ ~::-;--:q.-u 4' S;Jr:}. 

roo4IJ .'E~J., ~ ~i:g91 ~ ~AloJ1o11 a:}~ Fi;:,;1 ~7'J<5J RAFJ;:,;1(100)~ ll]12-::. 0a"iCPA)61JAi -lil-4' 11191 Fi;:,;1 ll]12-::.(TPJ1} 

% 0J1,'o11 BH;:>;1~IL, 1:i}~ 11191 7'-6'- :!!]1£(GDP1, .. ·, GDPj, DDPl, ... , DDPi, DDPi+l, ... , DDPm, GDPj+l .... , 

GDPn)7} -lil-4' 71191 Fi;:>;1 li]1£(TP)91 °J~61] BH;:>;1~5:.~ o}O:j li]1£ ;,'!Zj g_ ~.Aao}711 W_Q_._£0-li 7'-% ~~9} Fi;:>;1 

7r};;z1 ,;-1~7} <;>}7',:j~_Q_._£ <?17}~ y S;lr:}, 

[0043] s=.. 2½ {}3.Ej~71 {io11, ~ ~i::g.Qj ~ .-(dAloJ1o11 a:}~ Fi;:>;1 ~.AJ<5j RA1 .7CJ;:>;1~ -fl-71~% RAFJ;:>;1½ oJ1£ -½Ci 

~i::go}i.+, 0 1611 ~Aa~~ ~,':'_ 0 }1-]r:}. oJ1½ ~Ci.~ ~i:i:l.21 ~ .-(dA1oJM a:}~ Fi;;>;l ~.AJ'1l RAFJ;:>;1~ RAl 

~7.}9} Fi;:>;1 7r};z1 ~;z}7} %~~ 71"lH1 BH;:>;1~IL, lf..Al ~;z}S'j- '?1~~~ BHJ,-14 Fi;:>;1 7r};z1 ~;z}S'j- '?1~~~ BH 

,;-! 0 1 Ai£ r:}~ %61] BH;:>;1-8 }Ij.),Il_- RAFJ;:>;]611 ~%~ Y S:Jr:} . .'E~, 5=.. 2o11Ai~ Fi;:>;1 ~;;,:J'1l RAFJ;:>;1.Q] lf..Al 
0a"iCAAM BH;:>;1-8 o}i.+.21 ~;..ll.611 i:J1%o}~ 0a"i611 i:11~ 1A"r~~ i:a:1:a.5=..½ 5=..Alo}9,;.r:}. 

[0044] 71.>ll-(101),<'_ 4'-i:g~} ~-'?~ %~. oJ1½ ~Ci. ¾cl, ~qc:'::~ ~4 7,:},<'_ ~'?~ %~£ '1l.J.j~ y S:lr:}. 71.>ll-(101) 
0 1 ~qA.Ej %~£ 0 l-'f0,j;z1~ 7cl?, ¾i:'.J 0 1Pl£(PI) 711'i"l. .'E~ ¾i:'.17'}~i.,fl 0 l1=(PC) 711'i"l. ~-.Qj %~ 0 1 AH~ 

y <;:J,r:}. ":ol, ¾t-1°1Pl£(PI)~ IL.g.91 (5'-:0Sa61l 3j-§-~ y S:lIL, 5:I.lc§ 7}"o'-~ AAii. 0 17M 7].>ll-(101)91 /\Ali£ 

'ali"Ol A}%-8r:}. 

[0045] 71.>ll-(101) .J.,}611~ ti1:ul%(102) 0 1 BH;:>;1-8r:}. tlj:uj~(102),<'_ 7].>ll-(101) _LE_~ r:}~ %-½611Ai ¾½~~ ~~cl 0 1.g. 

~u} 7,J-2. ¾~%£1\'--F1 {i~ 51 {i,;-!g_ ~~o}71 -'fl~ ~ 0 lr+. tlj.r-~~(102)2. .-(drl~ ~~}%(Si0x), .-(drl~ ~ 

§J-%(SiNx) .'E~ 0 1%91 q%_c;,__£ 0 1-"/'-0i~ Y S;Jtj-, 0 li=Hl- ti1:sJ1%(102) ,<'. ~AM u:}q ;.~Ef~ y5=.. S:14. 

[0046] ~-"1- _§_i@:os1c:'::Fi(110)~ ~F-1l!%(111), 71] 0 ]1= ~~(112), ~"- ~~(113) 13'1 r:i'-1]~ ~~(114)g_ :'i':.W~r:}. 

s=.. 2½ 1}-c5:0}1;'i, ti1:ul~(102) .1.J61l 1!)-12_)- _§_i@;z1c:'::Fi(ll0).21 :<H\cl 0 l <5j.J.j~~ ~F-1l!%(111) 0 1 BH;:>;1-8r:}. ~F-1 

cJ%(111),':'_ ¾i:'.J .-(di:'.]~ til:osa~ .-(di:'.]~, ~:q.% ~5=..:<11 %4 7,c[-,':'. r:} 0J~ %~5- 0 1-"/'-0i~ y S;lr:}. ~F-1cJ% 

(111) --'Jo11 711°1_§_ ~'?1"1(103) 0 1 llH;:>;1.'tl_r:}, 111°1_§_ ~'?1"1(103) ,':'_ ~F-1l!%(111)4 711°1'= ~~(112) g_ ~'?1Al 
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71/l -'f1"3"B t1B;:,;lBi:r. 111°1_>='_ ~'cl"l-(103),°_, oJl~ %o-], ~2-1~ ~§1-% 13'1 ~2-1~ ~§1-% %4 7ct,ci_ lf-/1%£ 
01-'f-o-]7].Jl, B~%.2-.X 01-'f-o-]7]714 ~Y1 %..9...£ 01-'f-o-]~ Y S;J,q. 11] 01_>='_ ~.:::.;-(112),°_ l1] 01E ~'?1e'f 

(103) AJoJ] t1Bc,;]Br+. 711°1_>='_ ~.:::.;-(112) AJoJ] %~ ~'?1e1J-(101) 01 t1Bc,;]Br+. ~~ ~'?1"l-(101)2., oJ]½ %o-], 

~i:'i~ ~§1-% 13'1 ~i:'i~ ~§1-% %4 7cl-,°_ 1\'-/]%£ 01-'f-o-]7].Jl, B~~ ..9...£ 01-'f-o-]7]714 ~Y1 %..9...£ 0]-'f­

o-]~ y 5;].q, :±_c:':: ~.:::.;-(113) ~ !::.i:.1]~ ~.:::.;-(114),°_ %~ ~'?1"l-(104) AJoJl Bl;>;]Bq. :±_A ~.:::.;-(113)4 !::.i:.1] 

~ ~ .:::.;-c 111i z.J-4 2. %~ ~ '?1 % "l- 51 111 °1 _I'=_ ~ '?1 e1J-C103M <5j J.j B t1 ell¾ i ¾"3"B Qlj El _l! %C 111) uJ- ~71 ~ ..2... 

£ '?1~.'89- . .s=.. 26l]J.i~ ~i::i:l1 1t21~ -'f1"3"] 1!)-e'j- _>='_i@.71 AF-j(ll0)7} 51~"111-i(coplanar) 7'-3':~ ~..9...£ .x..Al 

t,}9,J.-9... 4, 0 l oJl z!-7j .s~i-,zi @ ~ q. 

[0047] :±_c:':: ~.:::.;-(113) 13'1 £i:.1]~ ~.:::.;-(114) AJoJ] :±_A ~.:::.;-(113) 13'1 r:i:.1]~ ~.:::.;-(114)g _lil..~i'i}7] -'f]z[- ll]1AltJ1] 01~% 

(108) 01 BB;:>;lBq. ll]1Alt!1] 01~%(108),°_, 6l]½ %o-], ~2-1~ ~9}% 13'1 ~2-1~ ~9}% %4 7cl-,°_ lj'-7]%s. 0]-'f­

o-]7].Jl, B~~ ..9...£ 0l-'f-o-j7]7i4 ~Y1 %..9...£ 01-'f-Oi~ Y 5;).q. 9-'i'l. 0 loJ] 71]zl-s]7] 'tt.Jl, -fl-7] ~% RAl 
7Jc,;](100)1 ~71M u:}2} ll]1AltJ1] 0 1~%(108) 0] --'~"r~ y.x.. 5;).q. 

[0048] .x.. 26l]J.i~ ~i::i:J1 1t21½ -'f]-8'~ %7] ~% :±_7}½ -'f-'is'-ti}7] -'flz!- q 0Jz[- :±_7} ?f" -'f-'is'- 1!)-e'j- _>='_i@.7]c:'::Fi(llO);'} 

g .s=..;.lt,}'1-7...Q..4, 0 loJl ~l-7js]~ 7;l,°_ 0 }1-]q_ ~- RA] 0cl~CAAloJl~ ¾7] ~% :±_7}½ 7'-%i'i}7] -'fl~l- c:'::-'fl~ 

1!)-e'j- E,@_7-]c:'::Fi, _lil..~g -'i'lzl- 1!)-e'j- _>='_i@.7]7-Fi, ;'jll]1A1Fi ~-4 7ct{': 90Jz1- :±_7}7} BB;:>;]~ 1'- 5;)..Jl, 01~{'_ ~ 

£1\'-½ 7'-.J.j~ y 5;).q. 

[0049] .lI3 !fr§J-%(105) 0 1 1!)-e'j- E i@.7] c:':: Fi( 110) AJoJl t1B ;:>;] B q. .lI3 !fr§J-%(105) ,°_ 1!)-e'j- E i@.7] c:':: Fi( 110) 1 AJ.!\'-~ .lI3 !fr§} 

i'i}.Jl, 1!)-e'j- _>='_i@.7]c:'::Fi(110)~ _lil..~i'i}7] -'flz!- ~'?1% 0 19- . .lijlfr9}%(105),°_, 6l]½ %61, 0 }3~711 y7], oJ]~J.l 

y7-], lll]~ y7-], ¾i:qo}ul£71] y7-], ¾rl 0 lul£71] y7-], ¾~~} ¾rlol]c:'::i::1]_;=>_71] y7-], ¾rllll]'§i@:,j] y7-], ¾ 

i:'llll]'§i@~_rr]- 0 1£71] y7] % 0}4 °lAJ..Q..£ ITcJJ.j~ 'T 5;)...9...4. 0 loJl /.1]~s]7] @~q . .x.. 26l]Ai~, .lI3lfr~% 

(105) g t,}4;'} .x..A]i'i}'1,7...9...4, ~-c ¾71~% }l,J.l7'J;:>;]7} .Jl"3"]AJ.x..£ 1B~~loll u:}2} 4%- Bl{'! 13'1 :±_7}1 1By 

7} ~7}i'i}O:j ~7}.'8 z)-~ BB.-;-! 13'1 :±_.:cz}1 BBc,;]1 % 0 ]J.j g -'f1"3"] x1]1 .lI3lfr§}~_rrj- x1]2 lI3lfr:§}%g ~~t,}O:j BBc,;] 

[0050J -fl-71 ~og :±_7}(130)7} liai:.19}t(105) AJoJl B];:>;].'tlq. -fl-71 ~og :±_7}(130)~ 6 ]x£(131), 6 ]x£(131) AJ1 

¾11 ~%%032) 13'1 ¾11 ~%%032) AJ1 J]:±_r:(133)£ -=r-.,,_a.'89-. 6Bx£(131)~ 1!)-"l- _>='_i@.7]c:'::Fi(110l1 

r:i:.1]~ ~.:::.;-(114)_rr]- ~7]cq..Q..s_ '?1~~ y 5;).q_ ¾7] ~% RJ.l ;;,:J;:>;]7} 1tl- oJ]ul~(top emission) BJ~1 ¾7] 

..9...4, 0 loll 71]z!-s]~ ~,°_ 0 }1-]q . .':Ez[-, ir7] ~% RJ.l ;;,:J;:>;]7} 1tl- oJ]ul~ BJ~1 ir7] ~% }l,J.l ;;,:J;:>;]~ 

7cl-'f-, J]:±_£(133)~ 4'-i::i:J .x..~%..9...£ 0 1-'f-61~ y.x.. 5;)..Jl, u]-'f- ~Jc,°_ i?-4:f- %~£ 0 1-'f-61~ y.x.. 5;)...9...4, 0 ]6ll 

71lzl-Sl~ >l."'. 0 }yq_ ¾71 ~%%032)."'. t,}41 ~,Q_ ~%i'i}~ B~ ~%% 7'-3':£ 7'-1-l~ y.x.. 5;J.2, ~"r 

1B1 ~%%..9...£ 7'-J~s]61 ll_lj~ %i ~%i'i}~ 7'-3':£ 7'-Aj~ y.x.. 5;].q, .':Ez[-, ir7l ~%%(132) ~oll ~7.} y 

~%. 7,JA "r't%, 7j.:g. y,t~, 7j.:g. y~% % 0 1 r:i B];:>;]~ y.x.. 5;).q_ .':Ez[-, .x.. Zoll .x..A]B tl}S't 7ct- 0 1, ¾ 

7] ~%~(132) 0 1 ~J.,ll_ ~£ <S"clJ.j~ y.x.. 5;)..Jl, }IA] <"§<;,j(AA) ~ <"§<;,jol] i:11%0}.x..~ <5cJAj~ y.x.. 5;).q. ir7l 

~% :±_7}(130)1 ¾71 ~%%(132) 0 1 ~~ %i ~%i'i}~ 7<3-'f-, ~ ci ~Fi7} ¾7] ~% :±_7.}(130) AJ.!\'- .':E~ 

i'i}.!\'-oJl BB :,;rn 'T .s=.. 5;J. q. 

[0051] llA3(106)~ }l,J.l 0a~(AA)oJJJ.i ~% 0a~ g 71]~z!- 4uj7] 0a~oJP.i lI3lfr9}%(105) AJoJl BB;;>;].'89-. ~' llA3 

(106)~ 0 ]x r: (131)1 ~1\'-¾i x½Al 71.x..~ 0 ]x£(131)1 ~.!\'-;'} 3±.X..~ B] ;;>;] s] .Jl, llA3(106H] 1"3"] x½ 

B 0 Bxr:(1:n)1 ~1\'-¾oll i:]go}~ 02"1°1 ~% 02"1..9...£ 7a1~ 'T 5;).q. llA3(106)~ ~i:'i'E ~9}%, ~i:l 

~ ~9}%_rrj- 7ct,c,_ 1\'-71 ~'?1 %~ .':E~ BCB, 0 }3~711 y7] .':E~ 0 lul£71l y.7-]S't 7ct,°_ ¾11 ~'?1 %~£ 0 ]-'f-

61 ~ 'T 5;).i:}. 

[0052] llA3(106) :l,) ir7l ~% :±_.7-}(130) AJoJl *Al.!\'-(120)7} B]c,;]Bq. *Al.!\'-(120)~ ~1\'-£1\'-Fi ir7l ~% :±_.7-} 

(130)91- 4% ~.:::.;- 13'1 B].-;-1..9...£ 1]4'-0}~ ~:±_5't y¾g ~:±_~~q. Ol]½ %61, ir7] ~% :±_;;z}(130)7} y¾0 1 

4 ~:±_oj] x½s]1;1, ~% 0a~ 0 l ~:±_s]~ ~J.,ll_ Y~ °@AJ 0 l 4£r4714, ~% 0a~ 111 ~1J 0 l --'HJ y.x.. 

5;).q. 0 loll, 1b'-;;z]7'-(120)½ ¾7] ~% :±_.7-}(130) AJoJl B]c,;]t,}O:j AJ~z!- -¥-x1]1J g "3"]~~ y 5;).q. 

[0053] 18-7] 1\'-(120) ~ 71]1 lj'-7] %(121), 71] 1 lj'-7] ~ (121) AJ 1 ir 7] %( 122) :l,) ir 7] ~ (122) AJ 1 71] 2 lj'-7] %(123) g 
~~-~ y 5;).q. ~, 71]1 lj'-7)%(121)4 71]2 lj'-7]~(123) ,J.}oH] ¾7]~(122) 0 1 uB;:>;]s].Jl, ¾7]%(122)."'. 71]1 

lj'-7]%(121) 13'1 71]2 lj'-7]%(123)6ll 1oB ½ci0<}~ y 5;).q. 71]1 lj'-7]~(121) 13'1 71]2 lj'-7]~(123) ,<'. y¾6 l4 ~ 

:±_1 {]4'-½ Q:j 71] ti}~ 7] * g ti} .Jl, ir 7] ~ (122) ,°_ 6 ] % g 7'j tJ1 i'i}O:j 71]2 lj'-7] %(123) 1 P,: 1;'! g lL3 lfr9}i'i} ~ 7] * 
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~ {1-~_c>j 01% 7c!£;"; 7c:l..Jl ~~i'i}Jll ~ 'T S;l.Jl, y¾ _LE~ {1-~_c>j {llr--½ BJ7 ]i'i}774 "r¾ _LE~ {1-~_c>j {]4'­

;"; a-]i::11 ~ ::z] '?1"'1 ~ 'T 5;J r+. 

[0054] ;;z1]1 lj'-7] %(121) ,<'. lj'-7] % s_ 01-'f'-◊i z1 r:}. al]½ ~ oj, ;;z1] 1 lj'-7] ~ (121) ,<'. ~ c.1-e- {}:&%(Si02), ~ c.1-e- ~:&% 

(SiNx) .':E~ {}:&~-"r-Pl1f(Aly0z) % t,}49.j- 7,J,<>_ lj'-7]%£ 01-'r◊i~ y ;;Jr:}. ;;zi]l lj'-7]%(121),<'_ :&~ 7]~ % 

31-1i:l(Chemical Vapor Deposition; CVD) .':E~ ~7}~ ~31-1i:l(Atomic Layer Deposion; ALD) %Qj Z}.:g-J.;:ll2_)-1i:l g 

J.}-§-t,}O:j i3"j J.;:l ~ y 5;1_c;,__ 4, oj 61] ;;z1] ~ ~ 7] 'i'J ~ q. 

[0055] -fl--71%(122),<'_ "'71~ -=g::z,:J "'J ~1-~w- y s:l~ 01% .':E~ TI}sl~(Particle),'2 7'1ti1-W- y s:lr:}. -fl--71%(122),<'_ % 

71%, 6ll;";- %◊-i, ~i:'.1'E'-2i-"'l9}~(Si0Cz) 0 ]3~ .':E~ 61PP1 71l'i"l.Qj "1l~(Resin)£ 01-'r◊-i~ y S;lt:1. :'/--7]~ 

(122),<'. 0d3~ 1'§, ~5! 1'§ ~4 7,cl-,<'. r:} 0J~ 1'§ BJ-"1_c;,__£ i3"JJ-;:l~ y ;;Jr:}. 

roo56J "'112 f-/1%(123) ,c,_ f-/1%£ 0 1-"T-o-]zl q. oJl~ %o-], "'112 f-/1%O23) ,c,_ ~ c.1-e- {}~%, ~ c.1-e- ~~% .':E~ {} 

:&~-'f'-Pl1f % t,}49.j- 7,cl-,<'. lj'-7]%£ 01-'f'-◊i~ 'T <;:lr:}. "'7]2 lj'-7]%(123),<'_ :&~ 7]/-J ~31-1i:l _LE~ ~7}~ ~3]-

1i:l %<:>1 zl-'g-"';:l'2f1i:l g J.}-§-t,}O:j i3",pj~ y s:J_c;,__4, ol61] z7]~sq::z] @~r+. 

[0057] 18-7] 4(120) "'J61] £l'>;] 7<}77 ~ ~(150) o] BR;,;] Br:}. 7'-~113j _o -~ 18-7] 4(120) Qj ;;s7] 2 lj'-7] ~ (123) "'J-611 7.l] 2 lj'-7] 

tC123)Qj "'J'i14 z,J7J3j_c;,__£ 1l:";-~◊-i £--j;>;j 7<}7] zl~(150) 0 1 BR;>;].'tlr:}. 0 19.J- 7,J 0 l, ~s=.._c>] £--j;>;j ll]1'§. 431 Bd 

-"1°1 °}\::l 18-7]4(120) "',:l-611 zj?CJ £--j;,;] 7<}7] ~~(150) g BR;,;]t,}~ 7c1.q- ~.x..£ £--j;,;] ll]1'§. g "'7]~t,}O:j 43)-i'i}~ 

7cJ.q-61J tl]-8-] £-i;,;J 7<}7] ~~(150) g i3"JJ8t,}~ -=g?CjoJ ;,'!/,--:&~ "r s:1.Jl, 7c!~ 1l.J-i3"j_c>j £-i;,;J 1.1HJ-i5cl RJ-FJ:,;J½ 

;;s7j-'g-~ y s:Jr:}. 0 ]i:.-j~ £--j;>;j 7<}7] zl~(150),<'_, .x.. 261] .5=..A].'tl B}S'-j- 7,J 0 l, ~y_c>j ~~ i3"Jf11£ BR;>;]~ y 

<;:lr:}. 01 7c1.q-, ~y_c>j £--j;,;] 7<}7] 7d~(150),<'_ ITO %4 7,cl-,<'. 4'-~ .x.. 7d"';:l %~£ 01-'f'-◊i~ 'T ;;Jr:}. 131131 ~Al 

all61P--1, ~y_c>j £.-j;,;] 7<}71 ~~(150),<'_ uJ]~ uJ]'?!(metal mesh)s_ 6 ]-'f'-oj~ y ;;Jr:}. ~, ~y_c>j £.-j;,;l 7<}71 ~~ 

(150),<'_ 2121°1 ~'.'; %~£ 0 ]-'ra-]7131, }Ia;'! "'J+'-1 .:::1% i3",VJ_c;,__£ BB;";l~ 'T ;;Jr:}. 

[0058] BRi:'.1◊-i 'M'a-(140) 0 1 -'g7l-','(120)91 £--j;>;l 7<}7] ~~(150) ~611 BB;>;l.>89. BRi:'.1◊-i 3M'a-(140){'_ :'/--7] ~% ~7} 

cBoJ;"; :s;r_wt,t~ i'i}4 -+"';:lJl~~i %7l~r:}. BBt-1◊-i ~%n4o),c,_, oil½ ~o-i, -'fl"'J~t ~% _LE~ %%B,P;:J ~ 

%9J 'T s:lr:}. BRi:'.16-1 ~%(140)01 %~BJ7;.j J-;:l~g 7}71';1, BRi:'.1◊i ~%(140)611 ~),}.'jcj_ :sg-g -'fl"'J 71'?~ ilfO] 

.::Lq1£ 'f4J-]:zl9 . .':E~, BRi:'.16-1 3M'a-(140) ~-',' .':E~ i'i}-','611~ :'/--7]'2f .':E~ 'j'-7]'2f 0 1 i::-j f];,;l~ y.x.. S;lt:1. 

BBi:'.16-1 ~%(140) "'J-4 .':E~ i'i}461l i3"JJ.;:l~~ %7]'2f _LE~ lj'-7]12f,<'. Q]4_c>] y¾o]4 {1-~_c>j {]4'-½ ~}7:Ji'i}~ 

~wg ~1-q_ 

[0059] ?CJ3)-%(145) 0 1 BRi:'.16-1 ~%(140).Il} 18-7]4(120) J.} 0]61] BR;,;].'jcj_r:}_ 1J3J-%(145),<'. 1§-7]4(120) BRi:'.16-1 ~%(14 

o) g ?CJ 31-Al :zl r+. ?CJ 31-%015) 2. 'iEl. 7c! ~H3, % 7c! ~H3 .':E ~ .::z}'?1 7c! ~H3 <:>1 ?CJ 3J-z1J ~ "r S;J r+. all½ %6-1, ?CJ 31-

~ (145) ,<'. B-PSA(Barrier pressure sensitive adhesive)S'-j- 7,cl-,<'. %~£ 0 1-"T-o-]~ y s:14. 

[0060] .x.. 261] .x..J-]~7]~ '{J-~_c;,__4, '31'31 ~J-]oj]61]J.l, BBt-1◊-i ~%(140) "'J61]~ 1tHl ~%, "'J'i'! '1-]tlj ~ 0 1 C:7 BB;>;]~ 

y.x.. <;:lr:} . .':E~, 131131 ~J-loll61JJ,i, £--j;,;] Y17'Ji5cl _RJ-j;;<J;,;l(IQ0)Qj 11711611 u:J-4 BRi:'.1◊i ~%(140) 13'1 :c<J3)-% 

(145) 01 1-.JJ "r~ 'T .x.. 5;l q. 

[0062] .x.. 361Pi~ £--j;,;] 1-11.AHcl _RJ-j;;<J;,;](lO0)Qj RJ-1 °cl~(AA)Qj ~4 13'1 tJlRJ-1 °cl~(NM) % ~4, -=r-~1]3j_c;,__£, E--j 

:,:] ]._~.AH§ _RJ-j7'J.:,:1(1Q0)61Pi _RJ-] 0a61(AA).i7+ B]_RJ-j 0a61(NAA).9~ 6'}-:';- ~ s=._;,]t,}9,J._c;,__ttj, .x.. 261]J.i 1i~B 7'-"'d 

Jl~S'-j- %~~ 7'-J.;:lJl~61] iii~%~ 1J"3,<'_ A~Ef~i:J. 

[0063] U]_RJ-] 0a"i(NAAHPi 7]"t!-(101) "'J61]~ ~'T 1R_c>] 7'-% Bl-;-:!(GL)4 ~_i;_'._1i'-(114')7} BR;,;].'jcj_q_ ~y 1R_c>] 7'-% 

BR-;-:!(GL)Jl} ~£4(114')~ R"'l 0a~(AAH] i3"jJ.;:l.'jcj_ 1l.J-12_J- Ei@_7]~E-i(110)½ 7'-J-jt,}~ .5=..~"'d %~.II}%~~% 

~-~ i3"jJ-;:l~ y s:lr:}. al];'; %◊i, ~'T 1B_c>] 7'-% Bl-;-:!(GL)Jl} ~~4(114')~ 1l.)-l2_)- !:=_i@.7]~£-i(ll0)Qj 71] 0 ]!:=. 

zl~c112), ~~ ~~c113) :JJ 2=c"11'il zl~C114) %4 %~~%~£%AM •srP;:J~ 'T s:Jr:}. 

[0064] tl]_RJ-] 0a"iCNAAHPi ~-4- 7]]91 7'-'§' Bil~(GL)~ ~£4(114') ~611 9°J~ ~'?1%% 0 1 i3"j'i:JBi::J. oJl~ %◊-i, 

.x.. 3611 .x..J-].'jcj_ tl}S'-j- 7ct- 0 1, }Ialfr:&~(105) 01 _RJ-] 0a"i(AA)_c;,__£-9-E-i '?14f-3j_c;,__£ '?17'Ji'i}.x..~ BB;'>;rn 'T ;;Jr:}. 

[0065] tl]_RJ-] 0a~(NAA)61Pi ~£4(114') Q]-:';-611~ <'i~ lJB~(PL) 0 1 lJR;>;].'jcj_q_ <'i~ lJR~(PL),<'., oJl~ %◊-i, vss <'i 
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.Q..£ "8jl-j~ "T" S;}r:} . .::1i:'.1J1, ~:±_{1~(151) ,°', ITO, IZO, ITZO %-91 4'-l=l35:.{i%~£ "8jJ.jBr:}. 

[0055] r:i~ 0 1, ;;;l]l_lil_~el.)-(145) AJ61]~ ~:±_{1~(151)-'1} %~ %~£ %~zl- u}~3. .=g. 7.:)61]J.i "8jl-iJ~~ '?1~ll]1I[i(5:. 2 

-91 153 %3':) 0 1 '1Jl-cl~ "T" 5:l_r:}. 0 19.J- J.'tic!i'i}O:j, 'ifJ.i s=.. 2½ %3':i'i}O:j ~l=l3zl- tl}9.J- 7,J- 0 1, W=;t Fi;;;J~"'l(TB)g 

7}£~i:cj 0 ]9.j- 0 ]¾o}~ Fi7]~"9(TB)61l 7,;l~~~ ,ill"'cJBRJ{!(161)i 7cl71]£ o}aj "8"]1:g Fi7-]~Ej(TB)-'"1 Fi7]{1~ 

(171) 0 1 °Jc;.Q..£ ¾clB ¾i:'.11\'-(5:. 2-'"1 CP %3':)½ c'EWi'i}5:.~ -=piJB 7<3-'f-611, '?1~ll]1I[i,C,, Fi:>;]{1~(171)-91 ¾ 

,,~ 1\'-~ ~ g 0J ~ t-} 711 B q . 

r:}%% 7'-3':£ "8cJAj ~ 'T 5:f r:}. 6 ]5't 7,c!- ,'°', "'7]2_1il_~ el.j-(155) ,'°', lj'-7] ~ '?1%~ 13'1/_LE~ if7] ~ '?1%~£ "8cJAj ~ 'T 

5:J_q_ ;;;,]2_1il_~el.)-(155HI~ '?1~liJ11ti-'"1 °JB-i Zj-Zj- x½i'i}~ '?1~~~¾(5:. 2-'"1 CHc %3':) 0 I "8,Pcl~ 'T 5:J_q_ 

[oos7J "'1JZ_lil_~e1.J-oss) ""J61l~ 'i,JllJ<5Ji u:J-4 '?1 7JB ,ill"'cJBl;-!(101) 0 1 "8J.1sa~ "T" 5:;q_ ,ill"'cJBR.;-!Clol),C,, 7-FH!-%~£ 

J.i 7'-i:'.1(Cu)£ "8jJ.cl~~ ~o] tl},g-zjt,}r:}. 

[0058] ,ill"'cJBR.;-!(161),<'. t:1] 0 1FiBR.;-!(DL) AJ.!\'-611 -'f]:>;]t,}ttj t:1] 0 1FiBR.;-!(DL)Jl} %~~5:.~ 7'-78~ 'T S;}r:}. 0 17Hl, ,ill"'cJ 

Bl;-!(161)g tJllfJl.&:±_~ i:,] 0 ]FiBR.;-!(DL)Jl} % 5J~71I BR;>;]t,}711 ~t,t!, l-.i["'cJBR.;-!(161)61] Q]ii] 7B7'-½ 0 1 7-ii'i}~~ 

~ i uJ;z]o}Jl ."E~ ,ill"'cJBR.;-!(161)-91 ~i ~ i:11 ~ ~7}Al?:1 7-f~-i 7r}:±_Al~ "T" 5:l_r:}. 

[0059] z!-lB, 7.l]2_1il_~el.)-(155)Jl} ,ill~JJRJ,-1(161),'°', %~z!- u}~3. .=g.73.Q..£J.i o}~~ u}~3.½ J.}%z!- u}>-3. .=g.73~ ¾ 

"8"] '1Jl-cl~5:.~ T;.d~~t:11, 0 19.J- 7,J- 0 1 %~zl- u}~3. .=g. 7j.Q..£ '1!J.cl~61] u:J-4 ,ill"'cJBR.;-!(161),<'. i'i}l\'--91 "'7]2_1il_~ 

el.)-(155 )Jlf- zJ 7J 7J ~t,} s=.. ~ 7'-l-cl B q. 

[0060] oj 7-i 'tJ, ;;;j] 2_1il_~ el.)-( 155)-'1} ,ill"'cJ Bl;-1 (161) g %9J u}~3. .=g.;;scl .Q..£ "83 l-iJ W .Q..£Mi, 6i i'.1] oj 7] .;r[- ;;;,]3':Al u}A 3. .=g. 

73°1 7-i7rf~~ ~~ 0 1 5:!9. 0 191 :tlij.io}O:j, ,ill"c)BR,;-1(161) ~61] ~5:.Qj _lil_~e1.J-i "8J7;:jt-}~ 7c3? 611, 0 1 _lil_~el.)-

61] t:11z!- u}~3. .:g.7.:) 0 ] 47M.Q..£ ~"~~o] u}~3. .:g.7.:) 0 ] ~7}~Jl ;;;1]3':tll-§- 0 1 AJ~o}71I Br:}. 

[0061] ~1;'!611, i":- 1!Aloj]61]J.i9.j- 7,J- 0 1, ,ill"'cJti~.;-!(161) AJ61l ~5:.Qj _lil_~e1.J-i "8,Pclo}7] ~Jl tl;-1611 °]~ ,ill"'cJti~.;-!(161) 

i'i}l\'-Q] "'7]2_1,l_~el.)-(155).Q..£ BR;";]i'i}Jl, ;;;,]2_1il_~el.)-(155)Jl} ;,.i["'cJB~.;-!(161) g %~ u}~3. .=g. 7c=l.Q..£ "83l-iJW.Q..£Mi, 

~u}3j.Q..£ u}~3. .=g.;;sjo] "'i7rfS:~Jl z1]3':tll-§-o] ~if~ 'T 5:;71] Br+. 

[0062] ,ill"'cJBR.;-!(161)-'1} ;;;,]2_1il_~el.)-(155) AJ61l~ Fi:>;]~Ej(TB) i:J-'fls_ Fi;,;]{1~(171) ~ .:g.¾~~(171) 0 1 "83l-iJBr:} . .:g. 

¾~~(171)2 o}l\'-611 -'f]:>;]o}~ ,ill"'cJB~J,-1(161)4 ;;;,]2_1il_~"1(155)4 zj 7J 7J~o}5:.~ -=r-.1sa~ttl, .:g.¾~~(171),C,, 

ITO, IZO, ITZO %-91 4'-l=l35:.{i%~£ "8jJ.clBr:} . .::1i:'.1J1, 0 l¾i'i}~ Fi:>;]~ "9 (TBH] 1l~~~ ;,J["'cJBR.;-!(161) 0 1 7}£ 

~ci ¾Jlf-i'i}~ Fi;>;]~"'l(TB)61l t:11"8"]J.i~ . .:g.¾{1~(171),<'. ,ill"'cJBR.;-!(161)g 7cl71]s_ 0Jc;.Q..s_ ¾clB ¾i:'.11\'-(5:. 

2-91 CP %3':)~~ c'E~o}ll] ~ttj, 0 1 ¾ell\'-~ 44,<>, o}l\'--91 '?1~li111tl.(5:. 2-91 153 %3':)Jl} '?1~~~¾(5:. 2-91 

CHc %3':)611 7,;l~~s=_~ 7'-;.clBr:}. 

[0063] _LEzl-, o"¾~"=t(171),':', 4 ~:±_ 0J"1(P)61] t:11%i'i}aj ~:±_{1"=;'(151)-'1} u}'9-_lil_~ tl}(bar) ticJAJQj r:}'T-21 {i"=j'li]1I[i 

(172) g c'E Wi'i} Jl. f1 ~ll111ti Cl 72) J.} 0 1611 ~ ~:±_f1 ~(151 )Jlf- u}9 _lil_ ~ 1B 7'-Cl 73)7} "83 J.j ~ "T" 5:! q. 

[0064] O:j 7] J.i, r:}'T-21 {i ~ll]11ti (172) ,<'. i:{ 0 1 Fi BR Jj (DL) -91 '?1 7JllJ<5J g u:J-4 '?1 7J~ ~ "8j E11 £ "8j Ad~ 'T 5:J_ q. .::ici jl, 
r+'T<>l {i~ll]11ti (172) 2., !cl] 0 ] FjllR .;-! (DL) 61] '2'7J i'i}O:j ~}:±_ 0a ~ (P) <>1 £-] Q] 7, 61] -'fl ;>;j i'i} ~ z,]l{i ~ll]11ti ( 172a) u}, 
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[0065] aj 71;.l, ;;1i]1~ ~ll]1 ttl.(172a) ,<'_ t:-11 °1 Fi BB ?j (DL)_1tcj- l,;l ,<'_ ~ i 7j-7~ 11~~..Q._£ i>l!\'--91 i:-i- 0 1Fi BB ?j (DL) i 7}i:'.j ~ 

-.3"j E1l £ -.3"j ;.d ~ y 5;l ~i:-11, 0 1 "11 ~ 73 ~;(l ~ '(J-~q. S1::~, 7-11 Hi~ll]11t!(172a) ,<'_ t:-11°1 Fi llR,-;cl (DL)4 %~~ ~ ~ 

-'clli111t!Cl61) _1_tq l,;l,<>_ ~..Q._5_ ~-'clli111t!C161)i -'tl-~<)l s'{S:.~ -.3"cl}.d~ 'T S;l~i:-11, 0 1"11 ~ 73~;(1~ 'i'l"~i::J-. 

[0066] 0 19} 7,;},<'_ '§f11£ 7-1ll~~ll]1~1(172a)g -.3"j;.d<0}711 ~1?1_, 7-1ll~~li11~Hl72a),<'_ t:1l 0 1FillR,-;cl(DL)4 ~::-;:-_~~(151) 

}.1°191 ;:>;},I;Jl~~..Q._£}.i 7l'o<)l6'1 °rn- n91 ~713j n1ii BJ;(lw ~ 5;1711 Bt:1. 

[0067] _::al .31, 1-11\'-"11 -$] .;:>;l <)l~ 71l2~~ll]11tl_(172b) ,<'_ 7-1ll~~li]11ti(172a)_!tr..j- ~,<'_ ~ ~ ~s=.~ '§ ;.d ~ y 5;l ~r~l, 0 1 

"11 ~ 73~;(1~ '(J-~q. 

[0068] ~lB, 6ii'-11°17l-'t!-Cl10)91 "'1l2°a"1(A2Hl~ 71-'l!-Clll) -"J-91 71] 0 p:::c~<?112./-Cl30) -"J"1l ~"Jll]12=:.~~(144) ~ "'1llll11 

r:~~(144) 0 1 -.3"j7;:J~ y Sii::J-. 0 19} ;Q-,<>_ 7-11Ill112=:.~~(144),<>_ 7-1l2'1l"i(A2) 1-1191 IC 0a"i(A3)"1l -.3"j;.dB9-. -=ii:'.J 

'57, 7-1llli11'='-~~(144),ci_ ::-;::~~~ :lJ r=.i'-11~~~(141.143)4 %~ %~~ %~~ u1~=1 -=g- 73"1];.i -.3"cl}.d~ 'T Si 

[0069] "'1llllllr:~~(144) ~"11~ ~::-;::~~(151)~ '§'-~ %~£ '§'~~ ulc'.'::3 -=g- 73"11;.i -.3"c'J'i:JB %nllllr:~~(154) ~ 

7-1l2ll11 r: ~~(154) ·,rpd~ 'T Si q. 0 1 7-1l2ll11£~~( 154) ,c,_ <)l-¥-91 7-1llll11 r: ~~(144)4 ~?cl lli1£(SPJ ~ 7'-;.a w 

'T 5;1711 fli::J-. 

[0070] aj 71 Ai' 7-112ll11 £~ ~(154) ,<'_ <)l-¥-91 7-1llll11 £~ ~(144)4 2'l7,;j 1l ~<)ls=.~ '§ }.d ~ T 5;l ~ !ell, 0 1 7cl-'r-"1l IC 0a "1 

(A3)"1l~ "1ll_!t.:,P]-(145) 0 1 71l7iB -"JFH7l ~loi 71llli11£~~(144),<'_ -"Jl\'-9~ 71l2ll]1£~~(154)IT+ ~F~-i- 'ict 0 1 7-] 

7',;j 7',;j~<)ls=.~ TAd~ T 5;171] Bct. 0 1;:>;Hl, IC 0cl~(A3)"1l 7--1]l_!t~12./-(145) 0 l 7-7l77~'B_, ~4~..Q._£ IC 0a~(A 

3)91 ll]1r=~elj-i-(CHp)91 t!;:>;l(~, ~ 6 1)71 ~ 0 1;(1711 ~Ci, ll]1r=~elj-i-(CHp) J..11"1l;.i91 ~-'cJ"a:=lllR,;-1(175)4 ~?cl 

li]1£(SP) Z}9~ ~71"-4 t!.-;cl 0 1 BJ,z]~ T S;l.31, _LE~ IC 0a61(A3)9~ -'r-7'11~ ~qJ..Q._£M7 7'-%IC7l 11 7JB -"JFH9~ 

C>lj?C3J.EAFJ;:,;1(100J91 -'f- 1111 %7}~ 1H.-;c!w 'T 5;14. 

[0071] ~'B, ~~~ u1s+ igi:'.j, ~.,,J ll]1£(SP) "1] 5;l 6i "1l2ll]1 r: ~~(154) 0 1 "~ "f'@_ y S;lq. -=ii:'.j .31, "'1ll_!t~ 12./-(145) 0 1 

IC 0a "1 (A3) "11 -.3"j Ad ~s=.~ TAd ~ yS:. S;lq. 

[0072] 7-1l2ll11 r: ~~(154) -"JoJl ~ 7-1l2_!t~ 12./-( 155) 0 1 '§ Ad~ t:tj, 7-1l2_!t~ 12./-( 155H] ~ J;1)_?c) ll]1 r: (SP) ,:; 7-1l2lli1£~~( 154) ,";_ 

x½<0l~ li11 £-?1-elj-i-( CHp l 0 1 '§ Ad fl q. 0 1 s+ ;Q- ,':'_ 7-1l 2_!t~ 12./-( 155) ,<'_ 7-111 °a "1 (Al )..Q._£ 1\'-Fi 7-112°3 "1 (A2)..Q._£ '?1 7J 

B <l:lE11£ 1'1~3j..Q._£ oii'-11°17]-'l!-CllOl-'21 ~'B."11 <l:l'i:l~ 'T <j9. 

[0073] 71l2_!t~ 0 ]-(155) -"J"1]~ Fl:,:]~~(171) ~ -'g-¾~~(171)IT+ %~ %~£ %~~ ulc'.'::=1 -'g-73~ ¾-8-] '§Ad-8_ ~-'c) 

<@=1.llB .-;cl (175) 0 1 a-,pd B cj-. ~-'cl "a:=lllB .-;cl (175) ,':'_ <)l-¥-91 7-il2_!t~ 12./-(155)4 zpJ 1l ~<)lt:tj, ~ \=!oiPi ll]1_c=_~elj-i­

(CHp) g ¾-8-] ~?c)ll]1r:(SP)9t 1l~<)l71] Bi::J-. 

[0074] ';<01, ;;1J_-'c)"cl=1.llB.-;c!C175),':'_ 7-1l2°a"i(A2)..Q._£1f-Fi J-1l1°a"i(A1)1 1-11-¥- 7}7J;(li:'.J£ '?1 7J~o-] ~-'cJllB-;cl(l61)4 Z,j 
7J 7J~<)1ai '?:l~Bi::J-. ~, ~-'cl"cl=1llH.-;c!C175J1 F1t1-,ci_ ~?cJllH.-;c!C161)1 'tlt!-4 2'l1l 7J~<)1s=.~ -=r-}.aBi::J-. 

[0075] ~~~ tll9} ;Q- 0 1, i":- 11J-l6ll"1Pi.;= 7-1l2°a"i(A2Hl -'f1;:>;]<0luj -21-¥- -8.-7cl"1l 2'l11 x½~.;= ~-'cl"a=1llB.-;cl(175)g 

f-7:,:]~~(171)4 %~~ -'g- 73"1];.i %~ i~~ 1r-i::gs:.~i~£ <56Ad<)l.31, 0 1 ~'i:J"3=1llB.-;cl(175)g ;;1J]l 0a".>:1(Al) 

1-111\'-£ '?FJJ,l~ ~?c)llj.-;cl(l61)91 ~t!-611 Z,j 7J 7',;j~<OlS:.~ TAd<)l711 Bi::J-. 

[0076] 0 Hl u:J-4, ~-'cl<@-=:illB.-;cl(l75) 0 1 -21-¥- -@-7cl"11 /2j7'J x½-'.i]r:i4x, %"11"11 7'-i:'.J£ "clAd-'il ~-'cl<@-=:illB.-;cl,";_ J-l%W 

oi1 u:J-4 ~?cJ"cl=1.llB.-;c1oi1 ~~ 0 1 ~"c1l~~ Tl-11;"; -2-~~..Q._£ 1B.-;c1w T 5;1711 Bi::J-. 

[0077] _LE~, ;,J!-'cl"a=1llB.-;cl(l75) g 7f'-Hl-1 7'-i:'.J i:11~1"11 IT09} 7,;},':'_ 1¥--i::gS:.~%~£ <56).d<)lr:it}S:., E.7;:>;] ~ ~,71;(11 ~ 

~ ~'8.' 7cl£"1Pi1 7i~ >;Ad,<>_ 11~~..Q._£ ~q~ ;:,;1°171 \'.l:to-] 7'-% ~~ ;(1'?1 T7-1l1l ¾~~;(! 'tJ-711 Bi::J-. 

~' ~?c).:@=1.llB--;-1(175),<'_ ~-'cJllB--;-1(161)"11 tl]8] -"JJ:11~..Q._£ 0 B-'f- @-,<'_ 7c::J 0 1½ ~71] ~~tl}, Fi;,;]~~(TB)oil J:11 

~ ~~ 7d'i'r 7cl£6Jl).i ;:,;1/\1<)1~ tJl%,<'_ 1Plw T 5;1g 73S:.£ uB-'f- ~..Q._E..£, 1¥--i::gS:.~%~£ ~-'cl"a=1llB.-;cl 

Cl6Il g <5JAa<)lr:it}s=. ~~ ~'8.' 7cl£"1Pi1 7i~ 1; 78 ,c,_ ~"11s+ tll:iiJA6'1 11~~~ ;:,;1°111 ilJ,~ y~"11 -8-B'3-~ 

Ci, Fi;:>;]~~(TB)oil J:11~ ~~ ;(]'?1 -R-;;11]7} ?J~~..Q._£ ¾~~;(1~ U~q W ~ 0 li::J-. 0 19} ~~<0laj S:. 7,";_ r:i 

[0078] s=. 7,':', i":- ~i::g91 11J-l6ll9} %"1191 ~.J-,-il_ Fi;;>;] BJ~ <2lj 7jJ.E?-l7J;:>;]"1Pi 7'-%IC£1\'-E-i 7}7J ~i:'.j ~o,j7~ -$];:>;]<0}~ 

E-7 :,:] ~ ~ ,71;(11 ~~ ~ 1g' 7cl £1 7,7 '<>J '; }.d g -:; 73 ~ 11 ~ ~4½ S:.J-1 ~ s=. ;1!..Q._£Ai, s=. 7"1Pi X ~ ,6 -8-] Ig 
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~~611 91"8"] A~AdB 7cJ-7l~..ft..7r ¾..s=..£1~ ~T91 y~{1~021) i ~wz1-q. -=r-%{1~(111) :JJ y~{i~~ i ~ 
~o}oj F77l ~~Olt't zl-i::}. 



• -b 'to -¢c fH-'?-t7 k llo,1d'y 

RY 1fLYl-olk [L{v '-;;-¾[L -Wtclo ·v-wf-'?--¢, i¾lL ~{.<?-tF} 2kt[o{2::i 3[olfi [LiY {okt[o{2::i tel[o[f-1 [LiY 

i~1fLYtolk [LiY 'ro{.<?-?YRY ;;;(SJ~)1fLYtolk 3[olfi -&ft-[L{.<?-l-o[f," ;;;kt[o{2::i 3[olfi [LiY IEt (SJG)1fLYl-o 

lk tel[o[f-1 -&ft-[L{.<?-l-o[k %ktlo{2::i tel[o[f-1 [LiY 'ro{.<?-%[o ~ g (3Gl1fLY";;_ lollototel[o[f-1 rE! cm~SH)1fLY[L% 

?11-¢, '(JU,\SJ\)1fLY[L%[z-¢, '.';;: '~1fLY fn[op ~l-ol5tFL tel-k2o[r3y[Y -klo [LiY ~tc¾3ft' fn[op [LiY [z:rnol 

'-b'to-¢, &f-'?-[7 kllo-k~?>'. tel[o[f-1 [L{v '-;;-¾[L -Wtclo '-b-wtFL 2(00S)kt[o{2::i tel[o[f-1 

[/ iY ;; tel lo [f-1 iY fo [/ iY BdH>'. ~z '~ [Y ~ ?>'. ~z lk .fa [lo ['.V !; IEt ~.,I:-lo (001) ]'qr, [/ iY ~(B lBQ lndul) lei lo [f1iY 

?o~Fo ~[:S:~[0 f3.-k2o[b3y[Y -kto [LiY '~f2¾3ft' fn[o{3. [LiY '~ ·t.1fo -¢, ~i~rt ~-k~¾ -&ft-[L{.<?­

t'2¾ ~ tel [o li:liY ?o [LiY {Ir-~ 1f[Y to [k [LiY IEt -k ~ ?>'. tel [o [f-1 -(.g ft-[L {.<?-t'2¾ ~(B lBQ)l-el [o [f1iY ?o B: ~ ?dz 'fQ 
{.<?-~?>c~Z ~[8.[o[f-1iYfof2[0 [/iY '-k?YRY ~ty[-o[k -Th-ft-[/{.<?-fdy i~~LYtolk %i'z '-kLY-¢' -Th-ft-[/{.<?-LY-¢' i 

~1fLY fnlo{ct IEt (BlBQ inc!Ul)t3.[oll'1fy?ot'2Fo b3.-k2o[r3y[y -kt-s [Lfy '~t2~3f{' fnlo{ct [Lfy '[12-.ft-~lo !Imo] 

• b{Hy Rt ~ (8~t!Hel [o [f:q'Ho &~F} 2(00S) kt [o{2::i tel[o [f-1 [L{v '[n{.<?-fdy -~ (SJG)1fty 

to [k tel [o [f-1 {g ft-[L{.<?-[-o [k i fn [op i'-2% to (DOS) kt [o{2 ::i tel [o [f-1 [LiY {o (SJ~ )1fLY to [k 3 [o [fi {g ft-[L {.<?-[-o [k 

iFnloP i'-2* [o(OOZ)ktlo-1:2::i 3[olk lLiY 'ro{.<?-%lo i-& (3G)1fLY ";;lolloio bel[o[f-1 IEt (JUASH)1fLY[L*fo-¢, 

'(JUASJ\)1f[Y[L&tz~ '~ '1fG fulorct ~f:'it'210 tel-k2o([Y'S[r1)[rc1v[Y -klo '~(OOvHc~3fi' fulorct [LiY [ornol 

'-b-wt'2 

¾ -,,-._-~ (1G) R,{2 tel lo [f-1 to Wt l[1r [Li'<, '{2{11 [lo mos)~ LY~ lo [lo lo t'2¾v Y ~l-o [5 t F} tel-k-2 (00v Hc~ 3f{' fn lo 

P [LiY 'iroFL tel[o[f-1 to?Y-l::c--k ~:b 1:v-l::c-?>'. ~l-ol5tR tel-k2-ki:ti't L 2-0{0 ~lz:b [LiY ~liiktt'2¾ [LiY [6Z:OO] 

'-bThlvw:ti't 20 

foF} bel[o[f-1 [/{v ;; bel[olfliYfo [/iY ro{.<?-%[o ~ (PPA)foF}f2[0 [/iY ~-kRY-if< foF}{r1{} [/{v '-¼fL lo '-b-Th-f2 

¾ 2~R,{c f3.[o[fc1 [L{v ro{.<?-i:°ii't 2ofoF} f3.[o[fc1 rot'Y-l::c--k ~:b bY-l::c-f>'. i~f3.[o[f'1iY?o [LiY '{ctn llo(10d) 

1fLYl-olk?Y-l::c-~l-ol5tFL tel-k2(00vHc¾3ft' fn[op [LiY 'ro{.<?-%[o ifoR{r1{} =:_[5.§:.-& tel-k2(g-r2, lz:{.<?­

[Y--S)-kRY-ift foF}{r1{} [/iY '~-ki:ti't r2-0{0 ~lz:b [/iY '~ '-b-Th-f2¾ ro{.<?-i:°ii't 2ofoF} bel[o[f-1 to?Y-l::c--k 

~:b ?Y-l::c-?>'. [lo[Y% ~~b3.[o[l'1fv?o [Lfy ~[-o[:S-tF} b3.-k2-k[lf'.~2 [Lfy =:.-k-m:ti't r2-0{v f1[2:[-.1 [Lfy ·t.1~ 

f-'?--¢, i¾[L =:_{.<?-t'2¾ [lo[Y% 2(0SS)(JVG)-ki:ti't r2-0{0 ~lz:b [LiY '{t-b'to IT{.<?-[lf'.~ ~(BlBQ)l-el[o[f1iY?o 

~lz:b [/iY B:LY-¢c 2ols2-l~~ tel-k2Coov)l-.:1~3fi' fnlo-bi-[/iY ~-kl):;'.~ [/iY '-b-Th-f2¾ ;;~LY &~lry ro 

{.<?-% lo ~ ( g_ dSS 'JSS)~ 1fLY to [fz b3. lo [l'l [5 LY-¢' b3.-k2 ( 00v )l-2~ 3 ft' fn lo{ct [Lfy '~,H3. v lz:[fc 3 TI f? [Lfy [srnol 

'bfo ~ ~~~ -~[llkt~¾ IEt (JVG).ki:ti't r2-0[0 ~lz:b ',k[l:;'.~ ',kl-ely[z:[f.1 3n[c? '-=:_(oOS)ktlo-1:2 

::i bel[o[f-1 [LiY '[12-.ft-~lo '-blL'[Yt'2~ 20R,{2 bel[o[f-1 [Li'<, ±-LL'[YW:tft 2ofof£ bel[o[f-1 [Li'<, ~bel[o[f1iY?o 

[LiY 'ro{.<?-%lo i~foF}{r1{} =:_[5.§:.-,'?-tel-k2(g-r2, ld.<?-[Y--S)-kRY-ift fot>£{rt{2'. '~(OOS)ktlo-1:2::i bel[o[f-1 [LiY [Lrnol 

'-b'to -¢, &fy.,1:-2~JI FL[o{2::i vY loiYlo ti-{.<?---s[-ol,2 

~[:'i!Z~ [lo(001)Wtllzr [LiY 2[tctt?.,, (c!OJ)%I\'i~~ '~(OOS)kt[o{2::i bel[o[f-1 [L{v 'p{g.§:.-& [lo~R,{2 bel[o[f-1 [L 

iV ~foR bel[o[f-1 [LiY to-','i'R,{2f11-¢,1 -b{r1{z[Lf11-¢,1 ~[5.§:.-& {L'.1fLY lit'v [loR,{2 3[olfi [LiY ro{.<?-i:ti't 2 o 
fo f£ tel[o [f-1 ~ tel lo li:liY?o ~ lz:b ~l-o [:'it F} tel-k2(00vHc¾3ft' fn [op lLiY '~(DOS) kt [o{2::i tel lo [f-1 [LiY [9z:ool 

·vr:s -¢c &!Z~ lloWtltzrll:;'. 

tel [/iY 2[lctfg -Th-fo-b '{2{11 [lo% _ci.[/ [o[l:;'.&[Y:lf '[/E loll:;'.i~[y:lf '~(OOt)l-,1~3fi' fnlo-bi-[/iY IEt (ODS) 

ktlo{c::i f3.[o[fc1 [LiY '(OOG)kt[o{-2::i 3[olfi lLiY ·t.1fo -¢, &['y.,1:-2(00v)f2¾3f£c fn[o[c! ~{.<?-[-o[fz i_ci. 

[L loktlo{2::i 3[olk [LiY {okt[o{2::i tel[o[f-1 [LiY rn (OOZ)ktlo{2::i 3[olfi -&ft-[L{.<?-t'2¾ ~1fLY tlt'v [LiY 

'(OOS)ktlo-1:2:::i bel[o[f-1 -Th-ft-[/{.<?-f2¾ iroR bel[o[f-1 [/iY '[o-{2'. {o{{:1 B:[Y--S [lo1 --s 'k2o['L ~{.<?-f2¾ ~~ 

LY lit'v 2~R,{c 3[olfi [Lfy 'Kfat'2:;;_'..-~foF} b3.[o[l'l 2~R,{c b3.[o[l'l [Lfy '~(OOv 'oos 'OOZ),1r%.,l:-[Lfy [s;rnol 

'b-iH-'?-~ 20Ri'iift -Io-K {z[L ?,e.~ 

i¾lL wft-~ lz:1'-z[l:;'.bel IEt ¾[L {gft-i t'2~iY?o '-;;--l::c-fL[l:;'.[8 [LiY '_I;;: ·v=:.w.§:.-i't-~v[%-%.,l:-{gft-~lz:1'-z[l:;'. 

tel ~lloizlLlz:{zll:;'.tel 'fno-ITt.§:.-,'?-~foF}¾-,'?-&.§:.-,'?-2:;fi"drr [L{v ~lloi2:lLt'2¾iv?o '-;;--J=-Rl~l-el lLiY 'Thw lvz:ool 

'-b'to l-o[5fy~ lo~(1S1)-l::c-f£ll:;'.tel to-¢'w ~{.<?-f-'?--¢, i¾lL w~% '~llo(OS1)Wtllzrll:;'.tel lob-

frt u'.en[i"Y 't,_[5--','i'.,l:-20(12:1)-l::c-~LY-¢' IEt (111)-l::c-~%.,l:-lo-l::c-~[l:;'.bel '~[Y[lo(OS1)Wtl(E[l:;'.bel tob-frt R>°$'-!i-'.';;: [srno] 

'-b-Th--tz> 

89SC:900-9lOC:-m ~ ~ HC ~ 
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[0033] AJ-71 "'llo-]~~ 1-,P.l!\'--61P.i ~l-j£1-c- L1] 01Fi ;;s7]o-]~~%61l-c- ~~ AEj-§_ ~A(SSP), ~A 9JE_§_ ~£j~~ 

(SSC), ~~ ½~ 0]1-1] 0]:::~ ~~(SOE), ~1-j;;s1]o-]~~(POL) %01 -'t:.~Br:}. 

[0034] "'J-71 "'71 o-]~~ 1-j Aj461P,-j ~1-j £1 ~ 711 °1 E "'7] o-]~~(GCS)% £-c- 711 °]5 ~Ej-5 ~~(GSP), 711 °1 E 91 E- E ~9 

(GSC), 71] 0]5 ½~ ~-H] 0g~ ,;l~(GOE), 71] 0]E ~Fj-E,;l~(VST). 71] 6 ]5~9(GCLK) %01 S;J_i::}. 

[0035] S1::.~, "'J7l Fj-o] 0d z:!§_~r-i(400) ~, lE- r1l qJ 7]~ % , 0a"'J½~ 7]~611 ~ "'J7l i:1] o]Fi £4o] tJ-1 (300)5'-j- AJ7] 71] 
6 ]5 £4°11:l-1(200)½ 7'-%Al?j "'J7l Fi,);ll!]l~(loo)i *"H 0a"'J 0 1 ½~£15:.~ o}uj, lE-i'-1l'iJ 7]~ %, FP]-B-

7]7]~611-c- "'J7l Fi;'>;] £4°11:l-1(600)½ 7'-%Al?j Fi7-]7} 7c}7]£]S..~ ~r:}. 

[0036] "'J7] 711°]5 £4°lll-1(200)-c-, "'J7] Ej-qJ z:!§_~i:-7(400)611,1.i ~1;-£1~ 71] 0]E ;;s7]o-]~~½ 0]%-ol-0:J, "'J7] 711°1 

E 4'(}~(GL1 l-117] GLg) z)-z)-611 ~;'>;}-eq_Q___£ 71] 0]5.g_ ~~~ -'g-~~r:}. 

[0037] O:j7P,-j, "'J7] 71]0]5.g_ ~~-c- "'J7l 71]0]§_ 4'(1%61I '?1~£16-] 5;l-c- ~-'fl~% 1l_)-elj-§_i@_7]~Fi½ Jg_ .g_;_gi_ y 

5;l-c- ~'i}g ~~i:::}. -?}7] ~-'i'l~--§- 1l_j-elj-FCi@_7]~Fi½ FJ__Q_E_J-gl_ y 5;l-c- ~'il-2 71]0]-1=__2__:rr ,;l~4o}t:tj, -?}71 

711°15.g_ ~~-"-1- "'J7l 711°]5_2__:rr ~~~ 1-~ol-O:J A 7,_ll_ ~~4 ~r:}. 

[0038] "'J7l 1l_)-elj-§_i@_7]~Fi7} NEj-'i]'(} 7<3--'f--, "'J7] ;1] 6 ]§_.g_~~-c- 0} 6 ]i'-1]'11l__c>j ~"f} 0 ]u], "'J7l ;1] 6 ]§__Q_E_~~~ £--'f-­

i'-1]'11l__c>j ~'il-0lr:}. "'J7l 1l_j-elj-Ei@_.:z]~Fi7} PEj-'iJ'(} 7cl--'f--, "'J7l 711°]5.g_~~~ £--'f--i'-1]'11l__c>j ~'il-019, "'J7l 711°1 

E_Q_E_~~-c- o}o]r1]111l_91 ~'i}o]r:}. 

[0040] Fi;,;] r:4°]1:l-1(600)-c-, -?}71 Fi;,;]l!]1~£4Fi y,;l,tl 7c}7],;l~~ 01--§-oj-oj Fi;,;]7} '(1-61.'rl Fi;,;] si-R~ ~½o}t:tj, 

"'J7l Fi;,;] si-R~ 01%-o}O:j Fi;,;]~~ %%E-£_:::i-'@g 7'-%?-1~ %%4£ "'J7l Fi;,;] 4R%g ½"'10}~ 7]-'o'-g 

y-i]~r:}. 

[0042] "'J-71 1t_?-l7'J;,;]7j- -fl--71~% 1t_?-l7'J7-](0LED display)'(} 7<3--'f--, "'J7l 1t_?-l7'J7-l-c- o!-4 7].1,f[-(101), 1l_)-elj-§_i@_7]~Fi 

~(102a), ~711~%(Electroluminescence, EL) %(103), -li/-7] (Encapsulation) %(104), ?CJ-3)- %(105), Fi;,;] ~ 

~ %(106), "'J4 7].1,f[-(107), 0]'JJAj S..~ ~¾(108). s)£7].1,f[-(601) g -'t:.~oj-0:j 7'--"j-'@_ y 5:J_q_ 

[0043] -?}7] ol--',' 7].>l!-(101) 3'l -?}-',' 7].>l!-(107){':, li?-]~;,;] 1_(cell)91 7]7113l 7'-3::~- 8-cJ,so}7] -'i'l~ .>t!-0lti, -:Yt-1 

(glass), ~4~"1 %01 i ;;sflii_£ ,1.j--§--'@_ y 5;lr:}. 

[0044] "'J/1 ll_)-elj-§_i@7]~Fi(TFT) %2 "'J/l ol-4 /].1,f[-(101) "'J61l '1J-"j£1uj, l1] 0 1Fi ~"f}g ~~ 7,'1_~611 -=g-~ol-~ ~-'fl 

7-] ~7}~ 0 1 Bfl';'cl,B 711% 0lr:}. "'J7l 1l_j-elj-Ei@_7]~Fi %(102a)91 ~ -:";-611-c- l!]1£(Pad)47} -'fl;'>;l~ y 5;lr:}. li]1£ 

4(102b)-c- li]1~uj- 7'-% ~-eq~]£(Driver IC) ;,j-01<:>1 ~~ '?1~g -'f]-ifl ,rpjB '?1~4°lr+. 

[0045] "'J7l ~711~% ~(103) 2 ~71 61]lcj7]9] 7}~611 _c>]ofl ~ g ~4~ BJ½ol-~ 711% 019, -fl--71~% RJ-]7CJ;'>;]_c>j 7cl 

--'f-- ~71 7}~611 91°H ~g ~4£ Bd½ol-~ -fl--71%(urganic) ~7-}7} "'J7l ~71]~og %"11 -'fl;,;]~r:}. 

[0046] ~71 ,\i17] %(Encapsulation Layer),°_ 74i:'-1 si=.~ i;-4;-g 0 1%-olO:J 7471~% ~71~ 'it~ %2___£,1.7, ~71 ~4"11 

,1.-j %'il£1-c- 4'-¾Jlf- ~~½ ;'>;}'i:!o}O:j ~% ;;sflii_S'-J- ~-'=t ;;sflii__c>] ~~~ BJ7]o}.i7., 7]71l-e-j/%i:'-1-e-j %21611,1.1 ~7} 

[0047] "'J-71 ?CJ-3)- %(105)2, o!-4 7].1,f[-(101).Ilt "'J-4 7].1,f[-(107)g ?CJ-3)-o}-c- ~ 019, y71 (resin)£ 7'--"j-'@_ y 5;lr:}. y 

7](resin)-c- %71 ~W¥- 3'l i %S...i1]£ o]-'j'-o-]~ ti]~?CcJAj .i7..i1] S1::.~ ~.i7.-i1] %~£,1.7, ti]~?CcJAj S1::.-c- ti]~~ 

Ajo]q. 

[0049] ~71 op-1J73 S..~ ~-'i5(Anisotropic Conductive Fi Im, ACr) ,°_ '{}:±11 s)£ 7].1,f[-(Printed Circuit Board) ~-3)- 3'l 

~7]-eq s..*g -'floH ,1.j--§-0}-c-, S..~ ½(Conductive Ba11) 01 -'t~B y7] -"il¾91 ~~0lr:}. "'J7l opJJAj S..~ ~ 

¾2 S..~-"j 'f17}~ 0 1 *~£lo-] ~o-] ~** *ol-711 ol--c- ~~g 4'-<>]o}.i1., ';'cl,Jl} 'il-~611 91oH -?1~£16-] ?CJ-3)-~ 

i- 797]~9. 



2j:g: saz~ {L2j:g:%-t:-l~f-3. [Li~ 'o' \y~fl [Lf,£ B:tYt'l?-llo(q901)% El'£ l~f-3. [L-[v 'l2-P ~tsl~i~[y1f tot '5 [i7900] 

·vrc, 

* &!Zg, -!dPJB08 l!nJ1!J paW!1d)%lL2j:g:~R, B:i~P {Lki[o{2:i l~f-3. [Li~ [12-.-& ¾-,1,:il[E lLK ~(q901) 

-k!Zg, [LK 'l\nlo ·vtc, '5* -m-lrt-t:-f-:1 ¾-,1,:il[E B:lrt-t:-llotn -klo to-B:[L Ilk [Li~ ~(q9QI)-k!Zg, [Li~ [£900] 

·vrc, * rtc~_g. :tv)llt:¾ f'y:',[Y Si%~ llo-vrlL Ilk ll2--& i¾ -=:ib~ ·~,i,!Zg, lLi~ w:h ·vro * &t'd2 

[12-.-& ~% f'>'.fi_e-i'zly ~:h f'>'.fi_e--&{L (JaSB[)f-z[o[fc -;;-(a[Ol[ pquo:i)¾ ~{.g-&f,l: ~-B:[L I[fz [L-['y ·t-1fo * ~ 

l-o-½lo 2~az f'yf,}:', ~(qgol)-,1,!Zg, lLi~ l\nlo ·vw i-m-~ =:_{.g!Zg, 2OP2lLF} ¾kilo-12::i l~f-3. fi,-(B901) 

% i::-[1/ l~f-"! 'fnfal~lt-llotn -klo to-B:[L Ilk [Li~ ~(qgol)-,1,!Zg, [Li~ '[o-[2'. {;s{R w[Y:'t llo<::i '5 ·vtc, 

* -rH-1--t:-f-:1 ¾(qgoI)-kFL g, ~l=i!L g,{,-,-C109l-E't[L 2j:g: f'.l{.g-&f,l: i-vrlL Hz [LK -;;-cu901)% -l:::-f,£ l~f-3. [Li~ [wool 

• b'tv ~ l3:!ZP:> llo~ll1ilv1f 2ob-PH-(~OJ) 

vltc-2--'z5-~ ~:h P--frt (ZU!puog palBW0lnif adBl :8\fl)bit ::i[3[ln3o n[o[f:1 ~2j:g: %-t:-wf-2[0 "(8Jd-3 

:[lo)-blo-B:[L 2j:g: ~R, B:-t~P {L'.(JaA!1P l[:lnOl)2j:g: %-t:-l~f-3. ~{-<?-l-o[k i2F} l~f-3. -;;-(109)%[L2j:g: [Li~ [[900] 

"-bit?{Cl 2k K-:k llolo{Y i% i%r>". ;(B901)% 2[,} l~f-3. lLK fi,-(S0T)~{zy -&-ift lL¾ lLi~ [0900] 

"-bB:tYt'l?-[o-§-Yo {3.lL B:f.'if,l: tii-tvIB--l~f-3. '\y~fl [Lr,} ~{-'?--PF} 22j:g: %-t:-l~f-3. ¾~LY l~f-3. 

B:[Y{Z '21Y l~f-"! ~{-'?-[Yiq-~~LY l~f-"! B:~Fo b"l-k2-klo =:.llo(B901l% i::-[1/ l~f-"! [LiY ·tiwl~lt-llolo{Y % 

[L Z[fz rEt -B:[L Hz tnl:'itd'?-lloCtn adv bo-B:[L Ilfz =:.kllo<::i :'t)tu ,i,a, ro-B:lL Ilk [L-['y ;% El'£ l~f-3. [L-['y [6s;ool 

• blo~¾ [lt:Kw ~:h [lt:K tYgc!Z[R ~l-o-½lo 2[lt'.TbL r rEt ¾~{9: [L bL 

~(U!SaJ)[L* ·vro * ~tY-t:-2(U!SaJ)[L* 'fnlo% =:.{-'?--&er>". i-lklL Zlk fi,--jk[L Ilk ';(£01)% i%r>". [Li~ [ss;ool 

·vw ~~~ ~{-'?-~Fl 

¾{zy kllofZ¾ PLl2¾/PLllilL 'K{-'?-,L-[rt ~{9:-[y to2az2F} ts2az-&-ift f01-'?-t't{f:'. ¾Y-!Y ktr* ~l:'iFo¾ k 

[lo-klo {z::;;c '[-y-;',O% =:_1:s_ ¾{z::;;c -&-ift[L¾ EO{-'?-%[o i ~_g. ~:h [2% ; (JaA:B7 uoqB1nsdB:iu3)% [,:¾ [LiY [Ls;ool 

·tiB:td'?­

llotn rt ro(IOI)-B:[L Z[fz [L-['y llti'w fi_e-~ (l3l)f-3.v[Ltt2':3--[i:q'A [L-['y ;(SOI)~ {zy{ir{ft[L¾ [L-['y ·t-1~wE ~ 

{zy (:J!UBZJO)¾lL¾ ~{-'?-{H'rt 2-klo i IT! [12-.to llo2{z [Lr,} 'fnlo~lli =:.{-<?-{Hrt 2-klo i IT! [12-.to llo2{z to 

[Lfl-[lo [/[,} ;(SOT)~ {Yy{ir{ft[/% [/iY "-blo~lV B:~~fl ~-[,'i*~L =:.l:'i%a-i llo([aX!d-qnsnoa [o'.;_{Yy l~ 

b!,v =:.{-<?--E':--& llo2f£ ::;;:{9: ~ fof,£ f-3.[o[tl 'tnl:'itYfa llo-f'Y (101)-B:[L Z[fz [L-['y -;;-% (l3l)f-3.v[ic-lr.'-=:i-ln-h'l [L-['y [9s;ool 

"bfo ~ rt-lklL ca1q1xa1J);:;_f-y[R~ -=:.{-'?-22Jz i-g_ ha---,--{2~ ·~_g. '(SSE[~) 

[2% 'fnlo-lk -&ft-[Lf?-td'?-~~-t:-PLlli[L tol~-t~[y1f ';(-lklL Zlk)-]k[L -,1,{-'?-rEt (-lklL Tlk)-]k[L -k-tv [Li~ [~s;ool 
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AMENDMENTS TO THE CLAJMS 

1. (Currently Amended) An organic light emitting display comprising: 

light emitting elements disposed on a substrate; 

an encapsulation unit disposed on the light emitting elements; 

touch sensors disposed on the encapsulation unit the touch sensors including: 

a plurality of first touch electrodes and a plurality of second touch electrodes, first 

b_r._isi_ges configured to connect the first touch electrodes, and second bridges configured to 

connect the second touch electrodes; 

first conductive lines connected to the touch sensors; 

second conductive lines connected to the first conductive lines;--ancl 

at least one insulating film formed of at least one of an inorganic film or an organic film 

and disposed between the first and second conductive lines; and 

a bank configured to expose anodes of the light emitting elements_ 

wherein at least one of the first bridges or the second bridges overlaps the bank. 

2. (Original) The organic light emitting display according to claim 1, wherein at least 

pans of the first and second conductive lines overlap each other in an edge area of the substrate. 

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

and second conductive lines overlap each other on the encapsulation unit. 

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

and second conductive lines are connected through contact holes formed through the at least one 

insulating film_ 

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

touch pads connected to the second conductive lines and disposed on the substrate having the 

light emitting elements disposed thereon. 
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6. (Canceled) 
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7. (Currently Amended) The organic light emitting display according to claim 6 clairn l, 

wherein one of the first and the second bridges is disposed on a same plane as one of the first and 

second conductive lines. 

8. (Currently Amended) The organic light emitting display according to claim 6 claim 1, 

wherein at least one of the first bridges, the second bridges, the first touch electrodes, the second 

touch electrodes, the first conductive lines or the second conductive lines is formed in a 

nmltilayer structure comprising Al, Ti, Cu, Mo, ITO or IZO. 

9. (Currently Amended) The organic light emitting display according to claim 6 claim 1, 

wherein at least one of the first bridges, the second bridges, the first touch electrodes, the second 

touch electrodes, the first conductive lines or the second conductive lines is fonned of Ti/ Al/Ti 

or Mo/Al/Mo. 

l 0. (Canceled) 

11. (Currently Amended) The organic light emitting display according to claim 6 claim 1, 

\-vherein: 

the encapsulation unit comprises at least one inorganic encapsulation layer and at least 

one organic encapsulation layer; and 

the at least one insulating film is one of the at least one inorganic encapsulation layer and 

the at least one organic encapsulation layer. 

12. (Original) The orgamc light emitting display according to claim 11, wherein the 

second co11d11cti\1e lines are disposed 011 an uppern1ost one of the at least 011e inorganic 

encapsulation layer. 
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13. (Original) The organic light emitting display according to claim 12, wherein the first 

conductive lines are disposed on the at least one organic encapsulation layer. 

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

conductive lines are connected to the second conductive lines through contact holes formed 

through the uppermost one of the at least one inorganic encapsulation layer 

15. (Original) The organic light emitting display according to claim 12, wherein the first 

conductive lines are disposed on one of the at least one inorganic encapsulation layer, disposed 

under the at least one organic encapsulation layer. 

16. (Original) The organic light emitting display according to claim 15, wherein the first 

conductive lines are connected to the second conductive lines through contact holes formed 

through the uppermost one of the at least one inorganic encapsulation layer and through the at 

least one organic encapsulation layer. 

17. (Original) The orgamc light emitting display according to claim 12, further 

comprising an interlayer inorganic layer disposed on cathodes of the light emitting elements, 

,vherein the first conductive lines are disposed on the interlayer inorganic layer. 

18. (Original) The organic light emitting display according to claim 17, wherein the first 

conductive lines are connected to the second conductive lines through contact holes formed 

through the at least one inorganic encapsulation layer and the at least one organic encapsulation 

layer. 

19. (Original) The orgamc light emitting display according to claim 1, wherein the 

second conductive lines are disposed along a side smface of the encapsulation unit 
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20. (Original) The orgamc light emitting display according to claim 11, wherein the 

second conductive lines contact an uppermost one of the at least one inorganic encapsulation 

layer. 

21. (New) An organic light emitting display comprising: 

light emitting elements disposed on a substrate; 

an encapsulation unit disposed on the light emitting elements; 

touch sensors disposed on the encapsulation unit; 

first conductive lines connected to the touch sensors; 

second conductive lines connected to the first conductive lines; and 

at least one insulating film formed of at least one of an inorganic film or an organic film 

and disposed between the first and second conductive lines, 

wherein the second conductive lines are disposed along a side surface of the 

encapsulation unit. 
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Applicant thanks the Examiner for the thorough examination of the present application. 

Reconsideration of this application, as amended, is respectfully requested. 

Status of the Claims 

Claims 1-5, 7-9 and 11-21 are now present in this application. Clairn 1 is independent 

By this Amendment, claims!, 7-9 and l l have been amended, claims 6 and 10 have been 

canceled, and claim 21 has been added. No new matter has been added. 

Allowable Subject Matter 

The Exarniner objects to claims l O and 19 as being allmvable if rewritten in independent 

form. 

Applicant thanks the Exarniner for the early indication of allowable subject rnatter in this 

application. In response thereto, in an effort to expedite prosecution, Applicant has amended 

claim l to include the features of allowable claim l O and intervening claim 6, and allowable 

claim 19 has been written into independent form as new claim 21. 

Accordingly, Applicant respectfully submits that the application 1s m condition for 

allowance. 

PriorHx under 35 U.S.C. § 119 

Applicant thanks the Examiner for acknowledging Applicant's claim for foreign priority 

under 35 U.S.C. § 119, and receipt of the certified priority document. 

Information Disclosure Citation 

Applicant thanks the Examiner for considering the references supplied with the 

Information Disclosure Statement filed June 22, 2020, and for providing Applicant with an 

initialed copy of the PTO-SB08 fonn filed there,vith. 

Drawings 

Applicant thanks the Examiner for indicating that the drawings are accepted. 

BIRCH, STE\VART, KOLASCH & BIRCH, LLP EHC/BFFismt 



Application No.: 16/907,966 
Reply to Office Action of June 29, 2021 

Rejection under 35 U.S.C. § 102 and § 103 

Docket No.: 6655-0523PUS3 
Page 7 of8 

Claims 1-9, 11-18 and 20 stand rejected under 35 US.C. § 102(a)(l) as being anticipated 

by Kang. This rejection is respectfully traversed. 

As discussed above, without acquiescing to any of the allegations in the Office Action, in 

an effort to expedite prosecution, Applicant has amended claim 1 to include the features of 

allowable claim 10 and intervening claim 6, and ailmvahie claim 19 has been written into 

independent form as new claim 21. 

Accordingly, reconsideration and withdrawal of the rejections are respectfully requested, 

and Applicant respectfully submits that the application is in condition for allowance. 

New Claims 

Claim 21 has been added for the Examiner's consideration. 

As discussed above, claim 21 is allmvable claim 19 written into independent form. 

Consideration and allowance of claim 21 are respectfully requested. 

Conclusion 

All of the stated grounds of r~jection have been properly traversed, accommodated, or 

rendered moot Applicant therefore respectfully requests that the Examiner reconsider all present 

rejections and that they be withdrawn. It is believed that a full and complete response has been 

made to the Office Action, and as such, the present application is in condition for allmvance. 

For any outstanding matters in the present application, the Examiner is respectfully 

requested to contact Bradford F. Fritz, Registration No. 63,406, at 703-205-8004 to discuss the 

present application. If unable to reach the above-identified contact, please call the general 

rnailbox number 703-205-8007. 
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If necessary, the Director is hereby authorized in this, concmTent, and future replies to 

charge any fees required during the pendency of the above-identified application or credit any 

overpayment to Deposit Account No. 02-2448. 

Dated: September 23, 2021 

BIRCH, STE\VART, KOLASCH & BIRCH, LLP 

Respectfully submitted, 

By /ESTELER H. Cl-IONG/ 
Esther H. Chong IBFFI 
Registration No.: 40,953 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 
8110 Gatehouse Road 
Suite 100 East 
Falls Church, VA 22042 
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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 1-5,7-9 and 11-21 . 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. 15/637,728. 

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

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

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

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

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

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

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

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

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

5. D Examiner's Amendment/Comment 

6. 0 Examiner's Statement of Reasons for Allowance 

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

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

/Mariceli Santiago/ 
Primary Examiner, Art Unit 2879 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210928 
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The present application, filed on or after March 16, 2013, is being examined under the 

first inventor to file provisions of the AIA. 

Response to Amendment 

Receipt of the Amendment, filed on September 23, 2021, is acknowledged. 

Cancellation of claims 6, 10 has been entered. 

Claims 1-5, 7-9 and 11-21 are pending in the instant application. 

Allowable Subject Matter 

Claims 1-5, 7-9 and 12-21 are allowed over the prior art of record. 

The following is an examiner's statement of reasons for allowance: 

Regarding claim(s) 1, the references of the Prior Art of record fails to teach or suggest 

the combination of the limitations as set forth in claim(s) 1, and specifically comprising the 

limitation of the touch sensors including: a plurality of first touch electrodes and a plurality of 

second touch electrodes, first bridges configured to connect the first touch electrodes, and 

second bridges configured to connect the second touch electrodes; first conductive lines 

connected to the touch sensors; second conductive lines connected to the first conductive lines; 

at least one insulating film formed of at least one of an inorganic film or an organic film and 

disposed between the first and second conductive lines; and a bank configured to expose 

anodes of the light emitting elements, wherein at least one of the first bridges or the second 

bridges overlaps the bank. 

Regarding claim(s) 2-5, 7-9 and 12-20, claims(s) 2-5, 7-9 and 12-20 is/are allowable for 

the reasons given in claim(s) 1 because of its/their dependency status from claim(s) 1. 
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Regarding claim(s) 21, the references of the Prior Art of record fails to teach or suggest 

the combination of the limitations as set forth in claim(s) 21, and specifically comprising the 

limitation of an encapsulation unit disposed on the light emitting elements; touch sensors 

disposed on the encapsulation unit; first conductive lines connected to the touch sensors; 

second conductive lines connected to the first conductive lines; and at least one insulating film 

formed of at least one of an inorganic film or an organic film and disposed between the first and 

second conductive lines, wherein the second conductive lines are disposed along a side surface 

of the encapsulation unit. 

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." 

Contact Information 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to Mariceli Santiago whose telephone number is (571) 272-2464. The 

examiner can normally be reached on Monday-Friday from 8:00 AM to 4:00 PM. 

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, Georgia Y. Epps, can be reached on (571) 272-2328. 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 
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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. 

/Mariceli Santiago/ 
Primary Examiner, Art Unit 2879 
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"20150155526").PN. 
OR 
("10185422").URPN. 

("2015/0160767").URP 
N. 

("20090085885 I 
"20110278078" 
"20110279402" 
"201200194 73" 
"20120081328" 
"20130215035" 
"20150077646" 
"20150160767" 
"20150227244" 
"20150253916" 
"20150301646" 
"20150309615" 
"20150346853" 
"20150346878" 
"9057653" I 
"9367194").PN. OR 
("9542054").URPN. 

G06F3/0412.cpc. and 

06:28 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
06:31 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
06:36 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
06:36 PM 

(EPO; JPO; OR ON ON 2019/03/03 
DERWENT) 06:38 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
06:38 PM 

(US-PG PUB; USPAT; OR ON ON 2019/03/03 
USOCR) 06:39 PM 

(USPAT; USOCR) OR ON ON 2019/03/03 
08:12 PM 

(US-PG PUB; USPAT; OR ON ON 2019/03/03 
USOCR) 08:12 PM 

(USPAT) OR ON ON 2019/03/03 
11 :35 PM 

(US-PG PUB; USPAT; OR ON ON 2019/03/03 
USOCR) 11 :35 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
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L59 0 

L60 142 

L61 0 

L62 1 

L63 5 

L64 3 

L65 7 

09/28/2021 03:44:59 PM 
VVorkspace: 16907966 

((touch near3 (element 
member screen 
display)) touch$screen) 
and (((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) same 
pad) and (OLEO 
(organic near3 light 
near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

G06F3/0412.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and (((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) same 
rount$3 same pad) and 
(OLEO (organic near3 
light near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

G06F3/0412.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and (((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) same 
rout$3 same pad) and 
(OLEO (organic near3 
light near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

("2014/0160047").URP 
N. 

(14/095363).APP. 

("20090309850" I 
"20100110040" I 
"20110037729" I 
"20130271388" I 
"20140049522").PN. 
OR ("9513733").URPN. 

("2015/0185915").URP 
N. 

("20140078077" I 
"20140138141" I 
"20140152912" I 

11 :40 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
11 :41 PM 

(US-PGPUB; USPAT) OR ON ON 2019/03/03 
11 :41 PM 

(USPAT) OR ON ON 2019/03/03 
11 :48 PM 

(USPAT; USOCR) OR ON ON 2019/03/03 
11 :48 PM 

(US-PG PUB; USPAT; OR ON ON 2019/03/03 
USOCR) 11 :48 PM 

(USPAT) OR ON ON 2019/03/03 
11 :52 PM 

(US-PG PUB; USPAT; OR ON ON 2019/03/03 
USOCR) 11 :55 PM 
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L66 3 

L67 1 

L68 7 

L69 4 

L70 303 

L71 257 

L72 3 

L73 290 

09/28/2021 03:44:59 PM 
VVorkspace: 16907966 

"20150185915" I 
"20160117031" I 
"20160350570" I 
"20170308228").PN. 
OR 
("10109686").URPN. 

("2014/0138141 ").URP 
N. 

(15/257 471).APP. 

("20120113050" I 
"20130335344" I 
"20140166998" I 
"20150370382" I 
"20160026315" I 
"20160306474" I 
"9082678").PN. OR 
("994 7727"). U RPN. 

("2017 /014 7116").URP 
N. 

G06F3/0412.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and (((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) same 
rout$3 same line) and 
(OLEO (organic near3 
light near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

G06F3/0412.cpc. and 
((touch near3 (element 
member screen 
display)) touch$screen) 
and (((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) same 
(rout$3 with line)) and 
(OLEO (organic near3 
light near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

("2012/0097512").URP 
N. 

G06F3/0412.cpc. and 
(((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) with 
(contact$3 coupled 

(USPAT) OR ON ON 2019/03/03 
11 :55 PM 

(USPAT; USOCR) OR ON ON 2019/03/04 
12:01 AM 

(US-PG PUB; USPAT; OR ON ON 2019/03/04 
USOCR) 12:01 AM 

(USPAT) OR ON ON 2019/03/04 
12:07 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
12:10 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
12:10 AM 

(USPAT) OR ON ON 2019/03/04 
12:15 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
12:41 AM 
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L74 297 

L75 2 

L76 1 

L77 2 

L78 63 

09/28/2021 03:44:59 PM 
VVorkspace: 16907966 

connect$3) with rout$3) 
and (OLEO (organic 
near3 light near3 
(emitting emissive 
emission) near3 
(display element panel 
apparatus device))) 

G06F3/0412.cpc. and 
(((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) with 
(contact$3 coupled 
coupling connect$3) 
with rout$3) and (OLEO 
(organic near3 light 
near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

"20160154499" 

"20170262109" 

("2016/0154499").URP 
N. 

("20050184927 I 
"20060214890" 
"20080111493" 
"20100007616" 
"20100110041" 
"20110248968" 
"20120262385" 
"20130265244" 
"20130265277" 
"201 30314343 II 
"20130335365" 
"20140071360" 
"20140145979" 
"20140176893" 
"20140210767" 
"20140253493" 
"20140253502" 
"2014034 7284" 
"20150001482" 
"20150002756" 
"20150022484" 
"20150042616" 
"20150049061" 
"20150130726" 
"20150145808" 
"20150185903" 
"20150185960" 
"20150187845" 
"20150192814" 
"20150205428" 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
12:42 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
01 :05 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
01 :07 AM 

(USPAT) OR ON ON 2019/03/04 
07:10 AM 

(US-PG PUB; USPAT; OR ON ON 2019/03/04 
USOCR) 07:10 AM 
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L79 12 

L80 11 

L81 2 

L82 2 

L83 0 

L84 4 

L85 6 

L86 9 

09/28/2021 03:44:59 PM 
VVorkspace: 16907966 

"20150206926" 
"201503114 77" 
"20150317023" 
"20150380467" 
"20160004369" 
"2016001144 7" 
"20160132148" 
"2016014154 7" 
"20160148562" 
"20160154499" 
"20160209688" 
"20160218151" 
"20160239143" 
"20160246427" 
"20160266706" 
"20170010708" 
"20170097734" 
"20170160841" 
"5051739" 1 "6046547" I 
"8629842" I "8823672" I 
"8884921" I "8982089" I 
"9046955" I "9058075" I 
"9087800" I "9158406" I 
"9164615" I "9292118" I 
"9366897" I 
"9367162").PN. OR 
("9891735").URPN. 

("20120038585").PN. 
OR ("9046955").URPN. 

("20060187213" I 
"20070063991" I 
"20070242055" I 
"20070267973" I 
"20080042562" I 
"20080278070" I 
"20090051672" I 
"20090268131" I 
"6879319").PN. OR 
("9292118").URPN. 

("2016/0218151 ").URP 
N. 

("2016/0218151 ").URP 
N. 

(14/879753).APP. 

("20100295759" I 
"201 50060817" I 
"20160154499" I 
"2016029961 0").PN. 
OR 
("10186558").URPN. 

("2015/0060817").URP 
N. 

("20110316802" I 
"20130021289" I 

(US-PG PUB; USPAT; OR ON ON 2019/03/04 
USOCR) 08:06 AM 

(US-PG PUB; USPAT; OR ON ON 2019/03/04 
USOCR) 08:20 AM 

(USPAT) OR ON ON 2019/03/04 
08:23 AM 

(USPAT) OR ON ON 2019/03/04 
08:23 AM 

(USPAT; USOCR) OR ON ON 2019/03/04 
08:23 AM 

(US-PG PUB; USPAT; OR ON ON 2019/03/04 
USOCR) 08:27 AM 

(USPAT) OR ON ON 2019/03/04 
08:34 AM 

(US-PG PUB; USPAT; OR ON ON 2019/03/04 
USOCR) 08:35 AM 
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L87 1 

L88 0 

L89 0 

L90 4 

L91 2 

L92 3 

L93 99 

L94 102 

L95 14 

L96 1 

L97 4 

09/28/2021 03:44:59 PM 
VVorkspace: 16907966 

"20130106813" I 
"20130127770" I 
"20140092630" I 
"201 50060817" I 
"8139041" I "8872168" I 
"9007329").PN. OR 
("9966419").URPN. 

(15/681642).APP. 

("2018/0061900").URP 
N. 

(15/452891).APP. 

"2016032800" 

"20160079564" 

("20180032189"1"20170 
179432"1"20180033832 
").PN. 

H01 L27/3225,323.cpc. 
and (((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) with 
(contact$3 coupled 
coupling connect$3) 
with rout$3) and (OLEO 
(organic near3 light 
near3 (emitting 
emissive emission) 
near3 (display element 
panel apparatus 
device))) 

H01 L27/3225,323.cpc. 
and (((sens$6 detect$3 
touch$3) with (electrode 
wiring line wire)) with 
(contact$3 coupled 
coupling connect$3) 
with rout$3) 

("0000002"1"10013088"1 
"10170727"1"20120062 
481 "1"20140145979"1"2 
01 50060817" I "2016023 
1846"1"20160283005"1" 
20170222180"1"201802 
92936"1"9323400"1"936 
7162" I "9660003 II I "9696 
838").PN. 

("0000002").PN. 

("20140117316"1"20150 
091014"1"20150170575 
"1"20160103537").PN. 

(US-PGPUB; USOCR) OR ON ON 2019/03/04 
08:38 AM 

(USPAT) OR ON ON 2019/03/04 
08:38 AM 

(USPAT; USOCR) OR ON ON 2019/03/04 
08:42 AM 

(EPO; JPO; OR ON ON 2019/03/04 
DERWENT) 09:00 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
09:00 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
09:03 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
09:52 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
09:53 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:04 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:05 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:05 AM 
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L98 19 

L99 2 

L100 2 

L 101 2 

L102 3 

L103 12 

L104 2 

L105 2 

L106 6 

L107 2 

L108 6 

L109 1 

L 110 5 

L111 25 

L 112 21 

09/28/2021 03:44:59 PM 
VVorkspace: 16907966 

("2014/0117316").URP 
N. 

("0000002"1"201602099 
71 ").PN. 

("0000002"1"201600200 
97").PN. 

("0000002"1"9184409"). 
PN. 

("20150185960"1"20160 
170524"I"9123497").PN 

("20080278070"1"20110 
017524"1"20140145979 
"1"20150212548"1"2016 
0154499"1"2016017052 
1 "1"20160170524"1"201 
60179259"1"201601959 
79"1"20160307968"1"20 
160320872"1"20160334 
904").PN. 

"20140145979" 

"20140145979" 

"20140145979" 
"20170365813" 
"20180061899" 

"10727436".pn. 

("2017 /0365813").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(15/480738).APP. 

("20150060817" I 
"20160204374" I 
"20160216809" I 
"20170090651" I 
"20170243927").pn. OR 
("10483492").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("2016/0154499").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("20080278070" I 
"20110017524" I 
"20110221741" I 

(USPAT) OR ON ON 2019/03/04 
10:07 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:16 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:16 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:17 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:17 AM 

(US-PGPUB; USPAT) OR ON ON 2019/03/04 
10:22 AM 

(US-PGPUB; USPAT) OR ON ON 2019/06/22 
09:09 AM 

(US-PGPUB; USPAT) OR ON ON 2020/03/15 
11 :04 PM 

(US-PGPUB; USPAT) OR ON ON 2021/06/12 
10:37 PM 

(US-PGPUB; USPAT; OR ON ON 2021/06/12 
USOCR; FIT (AP, AT, 11:16PM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PG PUB; USPAT; OR ON ON 2021/06/13 
USOCR) 03:11 PM 

(USPAT; USOCR) OR ON ON 2021/06/13 
03:12 PM 

(US-PG PUB; USPAT; OR ON ON 2021/06/13 
USOCR) 03:12 PM 

(US-PG PUB; USPAT; OR ON ON 2021/06/13 
USOCR) 09:30 PM 

(US-PG PUB; USPAT; OR ON ON 2021/06/13 
USOCR) 09:47 PM 
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L113 7 

L 114 28 

09/28/2021 03:44:59 PM 
VVorkspace: 16907966 

"20140036166" 
"20140145979" 
"20150212548" 
"20150241906" 
"20160154499" 
"20160170521" 
"20160170524" 
"20160179259" 
"20160195979" 
"20160202827" 
"20160307968" 
"20160320872" 
"20160334904" 
"20170148859" 
"20170373128" 
"20180039360" 
"20180046287" 
"20190393274").pn. OR 
("10840311 ").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("20100007616" I 
"20110316802" I 
"20140167053" I 
"201 50060817" I 
"20160013218" I 
"20160154499" I 
"20180090522").pn. OR 
("10838565").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("6791166" I 
"20120062481" 
"20120073866" 
"20120235691" 
"20130057497" 
"20140078077" 
"20150185915" 
"20160117031" 
"20160154499" 
"20160246415" 
"20160259446" 
"2017014 7133" 
"20180006265" 
"20180033829" 
"20180095566" 
"20180095567" 
"20180107316" 
"20180182817" 
"201 803143 72" 
"20180329552" 
"20180329554" 
"20180331160" 
"20190018530" 
"20190035860" 
"20200019294" 
"202000263 77" 

(US-PG PUB; USPAT; OR ON ON 2021/06/13 
USOCR) 10:39 PM 

(US-PG PUB; USPAT; OR ON ON 2021/06/13 
USOCR) 10:42 PM 
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L115 9 

L 116 4 

L117 1 

L118 9 

L119 14724 

L120 1328 

L121 1 

L122 5 

L123 1 

L124 2 

09/28/2021 03:44:59 PM 
VVorkspace: 16907966 

"20200026390" I 
"20200067013").pn. OR 
("10719152").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("20100035030" I 
"20140079927" I 
"20150001060" I 
"20160092015" I 
"20160154499" I 
"20160357303" I 
"20180095570" I 
"20180095571" I 
"20180120999").pn. OR 
("10658434").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("2018/0095570").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(15/617936).APP. 

("8686308" I "9335881" 
I "20120273336" I 
"20140131668" I 
"20150048358" I 
"20160204183" I 
"2016027 4398" I 
"20180026079" I 
"20180088726").pn. OR 
("10459557").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

H01 L27/323.cpc. 

H01 L27/323.cpc. AND 
bridge 

(15/976761).APP. 

("5001308" I 
"20100321326" I 
"20160154499" I 
"20110108964" I 
"20180323240").pn. OR 
("10642394").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(15/967768).APP. 

("20150060817" I 
"20170222180").pn. OR 

(US-PG PUB; USPAT; OR ON ON 2021/06/14 
USOCR) 08:47 AM 

(US-PG PUB; USPAT; OR ON ON 2021/06/14 
USOCR) 08:47 AM 

(USPAT; USOCR) OR ON ON 2021/06/14 
08:48 AM 

(US-PG PUB; USPAT; OR ON ON 2021/06/14 
USOCR) 08:48 AM 

(US-PGPUB; USPAT; OR ON ON 2021/06/14 
USOCR; FPRS; EPO; 10:11 AM 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/14 
USOCR; FPRS; EPO; 10:11 AM 
JPO; DERWENT; 
IBM_TDB) 

(USPAT; USOCR) OR ON ON 2021/06/14 
10:44 PM 

(US-PG PUB; USPAT; OR ON ON 2021/06/14 
USOCR) 10:45 PM 

(USPAT; USOCR) OR ON ON 2021/06/14 
10:58 PM 

(US-PG PUB; USPAT; OR ON ON 2021/06/14 
USOCR) 10:59 PM 
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L125 5 

L126 1 

L127 3 

L128 14745 

L129 3828 

L130 2402 

L131 1084 

L132 5226 

L133 6204 

L134 2739 

09/28/2021 03:44:59 PM 
VVorkspace: 16907966 

("10359897").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

"20160154499" 

(15/956866).APP. 

("20150130726" I 
"201603064 72" I 
"20180097199").pn. OR 
("10581006").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

H01 L27/323.cpc. 

H01 L27/323.cpc. AND 
encapsulat$3 

L 129 NOT 
@ad>"20170629" 

L 129 NOT 
@pd>"20170629" 

L 128 NOT 
@pd>"20170629" 

H01 L27/323.cpc. AND 
((bridge connect$3) 
WITH (sens$3 
electrode)) 

L 133 NOT 
@pd>"20170629" 

(US-PGPUB; USPAT; OR ON ON 2021/06/14 
USOCR; FIT (AP, AT, 11 :22 PM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(USPAT; USOCR) OR ON ON 2021/06/14 
11 :28 PM 

(US-PG PUB; USPAT; OR ON ON 2021/06/14 
USOCR) 11 :28 PM 

(US-PGPUB; USPAT; OR ON ON 2021/06/18 
USOCR; FPRS; EPO; 11 :54 PM 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/18 
USOCR; FPRS; EPO; 11 :54 PM 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/18 
USOCR; FIT (AP, AT, 11 :54 PM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FIT (AP, AT, 12:09 AM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FIT (AP, AT, 12:18PM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
KR, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FPRS; EPO; 12:19PM 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR ON ON 2021/06/19 
USOCR; FIT (AP, AT, 12:20 PM 
AU, CA, CH, CN, DD, 
EA, ES, FR, GB, JP, 
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L135 27844 

L136 10799 

L137 11482 

L138 551 

L139 499 

L140 7411 

L141 7617 

L142 3960 

09/28/2021 03:44:59 PM 
VVorkspace: 16907966 

G06F3/0412.cpc. AND 
((bridge connect$3) 
WITH (sens$3 
electrode)) 

G02F1 /13338.cpc. AND 
((bridge connect$3) 
WITH (sens$3 
electrode)) 

L 136 NOT 
@pd>"20170629" 

G02F1 /13338.cpc. AND 
((bridge connect$3) 
WITH (sens$3 
electrode)) AND 
encapsulat$3 

L 138 NOT 
@pd>"20170629" 

G06F3/0412.cpc. AND 
((bridge connect$3) 
WITH (sens$3 
electrode)) AND 
((inorganic WITH (film 
layer stack$3 
laminat$3)) 
encapsulat$3 seal$3 
barrier) 

L 140 NOT 
@pd>"20170629" 

G06F3/0412.cpc. AND 
((bridge connect$3) 
WITH (sens$3 
electrode)) AND 
((inorganic WITH (film 
layer stack$3 
laminat$3)) 
encapsulat$3 seal$3 
barrier) AND (OLEO 
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