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-1t.,,, I. 37 /-Jl-,,, n -A....:::\'--lj"1/TJ: c·O)��&tl C:.;h.t':,O)jH,-&,ff}«tit-ftffi-r:·� o. r,!fJ 
. C:.ilho:i:m:tRi�«I:±, 7°7 .:::(7��fl[q:r(;::t:3\, •"C, '.7.J'- -r:f:L ffii:-r:f:xt::'.7.J'-Wf:�:h.ot..::� 
, ijC!U:75' c�m-t o .:. c tJ"''Z''f!!. o . 
(0104] 

2: -7) J: -3 �lf�:&i&11:: � t L "C t:l::. 71 �fl::@-� t L <'.." _ :;/ 3 1/, --Y- t- 3 ;< t-3t- :;/ s.-
3 Y. -.Y- t- 3.:c t- q 1/ :;/ 7 Y. -.Y- t- 3 n -7□*q :;/ :;/ 71/, -.Y- t-31 Y 7□*3?-1/ 1/ 7 
1/, -'rt- 3 n -7· l--3?1/1/71/, --Y- t- 3 t -7-t-3? 1/1/71/, S} frJvSJ';< l--3?1/1/71/ 
_ S} ;,c 1-,vS}i t- 3t- :;/ 1/7:,,. S}i 1-,i,, S};,( t-3? :;/ :;/ 7:,,. :-}7 ::i: .::,i,S} ;,c t-3? :;/ 1/7 �,,, 
, ;,< 1-Iv t- lJ I. t- q 1/ 1/ 3 1/, I. 1-Jv t- lJ ;,< }- q 1/ 1/ 7 ✓, 7 ::i: .::;t.,, t- lJ I. t-3? 1/ ;.,-7 1/ 

. ( 3, 3, 3- t-1) 71t✓:-tn7°nt·1t✓) t- 1L>I' t-3?-S.-✓ S.-✓ 7>✓ • "'-3?--lf"✓>1' 1-Jv:..:s..✓ n3?--it 
>, t:·A (>x+-1L72/) :);<+1J...>··':?>. t:;z (S:';-<+;J...72/) ;-<f-1Lt:·.::::1L>'7 
Y. c:·,7, (1+,1,-l,°:::f) >'x+;t·>f>. N, 0-t::·>1, (l• 1J ;,:+JLs- 1JJL) Y-tl,-,,
2 F' t: :;z ( l· 1) ;,( 1-1]., > IJ 11,) ;'71]., ,J<>f 2 F' s...-x.+11, T 2 / l· 1) A 1-J]., > "i >' >

x + !l.Y ::. j :,';,< +1L S• '7 >. ,-.._:lr-tJ-.x 1-JL S:'> 7-tf >, 'v\--tJ-;< +1L > 7 P t- 1) S 7 '-If
:,. . ·',7'9 ,< +11, >"> '7 lf>. /·t- kf-rJ... I· lJ > '7·lf::✓ •  :t:7 7 �< +11,::,. 7 07• ), '7 > '7
'-If>' T ·r-- 3°:'f :Z :;..';,<-f-,L'T:::, ./ :,/7 ;/' Tl· '71 '/ s..✓ Tr- t- >3 >' Tr 7;,(-f-1L s:
:,'.Jlf> . J,1J:;z (;..-"kf-1�7��/) >':?>, ],IJI,],"1·>71L;t□>'7>. 71/Jl,:,'';,(

+1L•S/7 >' -,, 1J JL· l· 1) .::< +/L··>':7 /, ;<,.;/:,:'JL·· r 1) ,::< 1-JL:,7 >, t::'.:7, ( r 1) ;<+1LS·· 
11,t.i T-t>H->. 1, 4-L':zt.1Jx�r-n>1J1v-1, 3-7··ys.:·1>, >-1--f+
AS-7>, 1, 3-S:'S•'7f9>, t::';7, ( r 1);<+.1LS• 1J!l·) Y-.?'>. S-7P-''�>JS/..:L
:::.,1, 1· 11 .x +1k:,.; '7 > .  7 i:. .:::.11, :./ /4-f-1J... >'7 > _ 7 .:i:. :::.11,- 1� 11 ,<+1L-> '7 >, :ro1-::1t,
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�)J.,,}-l};,("f-Jv:;,,"7✓, 7}-7;,("f-Jl..·:;..,-7/', }-l)__;,("f-JJ.,,yl)J)./j--t"f-1,,-/', 1- (}-l) 
;,< 1-Jv :;..,- l) Iv) 1 7°P t.":::,,, }-lJ A ( r- lJ ;,( 1-Jv;/ l) Iv) ;,( :9:::,,, }- lJ A ( }- lJ ;,( 1-
Jv:;..,-1) 1v) :;..,-3:::,,, 1:::·=.,v t- 1J ;<1-Jv:;..,-3:::,,, A.,."f-lf ;<1-1vSJ:;..,-"J:::,,, ;t:7;, ;<1-Jv;;.,·:7 
o T t- 3 s.,, P "f 'It :::,, , T t- 3 ;< 1-l v :;..,-:7 P T t- 3 s.,, o 'f'-lf :::,, , "-.. 'f'-lf ;< 1-J v :;..,-:7 PT }-7
::.,'O"f-tt ✓' M :;..,- lJ 7- t- 5 1 �#�tf b:h.f> 0 

[0105] 

1-;, :::,, 11::-£-!tm t L --c tL ffelJ .z. tr, + -7 >· ;< r-'f' 1/ 1< , 1--7 :::,, :r. r-'f' 1/ 1< , 1--7 >· -1 'I 7 
Q;j'{"f :;..,-r, 1-:9 >Tr-51 '/;f;°O;f;°'f" :;..,- T<, 1-:9:::,, n -7· r-"f :;..,- r, 1-:9 > :.-:-1 '/7'P 
*"f:;..,-r(�A-2, 4-�:::,,-57:::,,:,:;t*-t-), "1-?/'Y-i'/7'P*"f:;..,-r(�A-2 
, 4-I.1-Jv7--tr-7--t7-r-). "f-j7:::,,y-n-f}-'f":;..,-r (t:·A-2, 4-«.:::,,;,:::,, 
:-:;1--.t,-r-) , +-7 :::,,7--t1-Jv7--t t-:t,-r-, 7·1-1vrP :t,-r-:Y'-17-�:IJ-f�tf b:h.b 

(0106] 
Ylv:::1 =.,:11,.{l::*!lw-t L "Z tL SJ1v:::1 =.ry .b. n -7°Dt'�'f':;..,- r, V)v::::z =. ry L n -f }­

"f :;..,- f, :-:,1,:1=. ".7 At -7' r-""" :;..,- f, :,:;1,,:1 =.ry Lr- lJ - n -7·· r-""":;..,- f T--t1-Jv7--t 
}-;;r,- r-, S.:Jv:::1 =.ry LY- n -7· }-"(-:;..,- f t:·A T--t1-Jv7--t r-.:t,-}-, SJ1v:::1 =. '7 .b. T 
--t1-Jv7--t J--.:t,-t-, Y:1v:::1=.l".J.L..7--t::;-- r-, SJ1v:::1=.ry.L.."-..'f'-tt7Jl>;to«.:::,,p:::,,s; 
;t:t,- t-�bt�fft:>hb. 
(0107] 
7 ,v � =-".7 Afl::*!lw t L "Z tL 7 ,1,- � =-".7 Axt-"(-:;..,- r, 7 ,v � =-".7 At- 1J -1 'I 7°0* 

""":;..,- f, T!v�=.l".J.b.-1 '17°0;1;'""";;., r, 1/v�=.9.b. n -fr-""":;.,- f, Tlv�=.l".J.b. s 
-7' t-'f's.,, r, T 1v � =-".7 At -7·· t-"(-;;.,· r, 71J..· � =-".7 A 7--t 1-,1.-1-1::: t--t-- t-, t- 1J
x1-1vSJT1v � =-".7.L.. r- •J - s -7· t-'f' :;..,- r�iJ'�'f t:.:h.f> 0 

(0108]
ffi�11::irim t 1_, "Z 1.L :.-:,r, 7 >, ::;-r- 5 ,r, 5 ✓, 7 •y 11::mJI�, t_g11::mJI�, �11::mJI�, ;ff 

3 :::,,- SJ.I.."1-JJ..·I.-7JJ...-i'M�, ;f.3 :::,,-TH F��, ;ff 3 :::,,- :;) ;< 1-Jk7.Jv7 1 fi'M�, 
= 7 'Y {l::illJ�yI.-f JvI.-7 JviifPf,;, 1, lJ I.1-Jv;ff 7 )-', }- lJ ;< }-'f' :;..,-;ff 7 ✓-, }- lJ .:r. }­
""":;..,-;ff 7:::,,, pl) (-i'/7°0;r.0""":;..,-) ;f-'7:::,,, ;ff7'/-Jv_ }-l);,("f-Jv;ff7'/'-Jt.,, }-l) 
x 1-1v;ff 3 '/··-,k }- 1J 1 y 7°0 e ,J..-;ff 3 'f-1v. �h-r��f b:h. 0 , 
(0109] 
ffl{l::-£-!fb;J t L "'C t.:L ::;- r- 5 .:r. 1-11,,ffl, ::;-r-5 _x 1-1J...-I L -fflo� :.-:- n -f 1-1vffl, ::;-}-

3 f 1-JvilL 'T t- 5 ;t:71-JJ...-tlL 'T }-5 I. }-'f' :;..,-tJL ;< 1-,v }- �) I. t-"f ;;.,ffl. :;)..J:. 1-Jv:;) 
x }-'f':;..,-ffl, }- 1J 1 Y7°oe,1,x. t-'f':;..,-ffl, s.:x.1-,v�. v·;<+1v�, :.-:1 Y7°ot."1J...-� 
, :,:7·1-,vffl, :.-:.:i::. t-""" :;..,-ffl, :.-: ;,< r-"1- :;..,-ffl, :.-:1 '/7°0*°""" :;..,-ffl, ::.,�7· r-"1- :;..,-ffl, fflS.:' 
f 1-5 -}-, ffl :,:7 --t r-7 --t }--r-}-, x. 1-1141! 7 --t }-7--t }--r - r-, x. }-"(- :;..,-ffl 7 --t }-
7 --t t--r- 1', > ;,< 1-1vffl>1--t t-7--t r--r- Hf, .ffl7J<�11::*!lw�, 1\oY>f�t L 
"'CtL =t..i{I::£;, l!!lt_g{l::�ii�ff t-;,:h.0, 
[0110] 

it.::, ,f(.1){-lf!(J)lf�±-�11::-ii-�!:: L ""(f,i, i§!Ji..1:f, 7>/1-�><r.. }-�;./ r. t*}- 1) I 
I· ::'i"<>T . /'\ IJ r'J L 2. 2. f,. f, 7' l· 7 ;Cf-J)..J<7' :7 > :---·;t ,:j\- I·, -":.. lJ IJ r'7 L 7-\:: 
f-11 Y--t r--:r- ), , t::·,1, -✓ .V,=-\-+J- �l Jl·:-.,t D"�> 7 > J:-t t,- r . s:'.x 1-!l il r '::: r'J l,, 
}]JL. > r-JL 2, 2, C,. C, - r ), -"l ;{cJ-rJ.-A,. 7'7 >>".,t;t.- J,. 7Dl., ), 1) 7/J...,;to-"::_::-,.. 
7 > y:-.,t +- r-, :JJ \Jl r-Tt-f-;VY--t J,-r-}-, iiol'v\-+J-::J ;L :;to.r'--> 7 > S.:':-t t,-1-­
- -;77·· ;t, :--- r'7 L-·'--�- +}-7 rt.-;;-J-D""-> 7 > :---·· �t ;:j\- I· :./ ,.,{ + 11,.::r..--';-1t.-t'M(4-:, ff 1) r'J LI
t-"f :.> t< -r r ':7 .r J, "f >-:r.11.-1 > _ 7 J, "7 x t- :¥ > .Y.11-? >, 1 \ 7 =-•11., t -7 t:: :¥ :.>
F, ) , 7 =."7 LI I· !i;'- :,- F, f .> :---•'r'J ..L 7--t ·rll71-= J. t--1-, ·( > :---•'ry 1, 2. 6 ;./.x
1-11 -,,· 2 / ",.J 7 ;.' ::..-:;t t,- r-, J:,: o--t _:,.·. "7 ;/ 1 > 1 'I J o :t':\- > I", ctl'lfli�1{L -r 1'·
-':'IT 0HL-JfL .t, ,t s:'r'J 1, 7-+..::: �1-11, 7-1::::: l· -J-- l- _ E! f--......q 1}-71).. ,tn-"Z > 7 > 2./,t .t,- 1-
, f, �! ;< 1-!L ::,/ 7 or.:::.> -9 >'x..:.:.;t tJiz, o ::..-:·r:, J., :::,.'77 ti :-t;':.:.;LY--t1-JL·Y--l:: 1-- -r- f,, 
;z),o>+r'7L2, 2. 6, 6-j'·J,'J,.,{+rt.-"-..7° '.7>:;'-.,tt,-J,. 7.>71L,-;J,3i'-:---V 
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, :5' 1/ :5' Jv }- lJ 7 Jv;;t□x }- � S.,, ]<, T JvlvX }- � S.,, ]<, :5' ::,,:7";:z.71/X }-� S.,, ]<, I \-j­

YryA}-lJ1Y7
°
D*�s.,,]<;;t�s.,,]<, 7:7"*S.,,ryLA...��7�:::t□7tr�7tt--J-­

}-, !!Efci7tr,v7t t---r- t--, :>x+;v!!EtfL 'd:" c'ii��-f t::>:h6 0 

(0111] 

:t tc.: , C::. :h. t::. O)�-� �u EJCfq tf ;:z. � 5J"-WH.., -C �;f-t'Hl:: ii-�� f I 6 tc.:: &')0)-5J'mtJ·;:z_ t L -C 

l:L **tf;:z., _x :5'1/tJ·;:z., 7t--rv1/tJ'_:::z, -�·fl::i1f�UJ;:z., =li.Hl::ER*ff::z, lffl.*tl 

7., 71/t::::.;tJ·_:::z, !l'l!�·(l::�*tJ·;:z., �11::�tJ·_;,;., =�1�*},f::Z, �*tJ·;:z., Jf<� 

3K, 7 ,.,.*ff ;:z., 7 •dl::Jf<�L t--lJ71v:::t□7Jv:1-,1,,_ t-- 1J 7 ,i,:::to HvI1/, Wt{l::Jf< 

*- =�11::lil'[jrj, =lifit{l::i;t*, :t!l*ff;:z.�c:·i:i-r�ift::.:h.-t>o 

(0112] 

�-jf;*��U.ffltf-1-tJ';:z_ t , ·n"�fff ;:z. b@113HtR-t 0;: t ·c, �;fi:O)��MNl::®J, �­

lffl.11::�, 1itaM:1l::tm, �-rq:::171/{I::�, :&a1il{l::�!:-flr02:.ciJ�t·�◊o 

(0113] 

C:.:h. t;,O)ocJiDtt.tJ·_:::q;:X'f L, -C _ .:ti;:77 .:(7:J:k�t=� •J �-t1, \1l<'�t/;:z. {tiH.ii L, 7°7 

.::(7�•q�JMt�iU=t1·::z�* tJ ;:u ◊ ;:O)J:-j���tJ·;:z.t L-Ci;L ¥*fl.7...bJ:tf/� 

t-2:i:fmJ:ltH*0�H s�J.liFf-, .!'!�a"Jt=tL A...1J9A, *:::t::,,-, 11i-:.
t

::,,-, ,:; 1J7
°
t--::,,-_ �

t/1/, 7j--::::,,-�i)iffli,,t;,;h,S o .:_;h_t;,O)q:r··c-Ltft=, g�- A..,l)ry.b._ 7Jv:.t- ✓ iJ1.tff�

L<ffll,H;,:h.-bo 

(0114] 

l:�2.��tf-.7.. t ocWtitf;:z. {tiH.ii L, fi:lBUl'J.toc ( iH.ii) t1·::z t t.., -c 7
°
7 ;(7�JE:1'.�

� ( 7
° 
7 _:-;(7 JE���) t;: ��T .f, ;: t -z:·Jm,&nx. {t t'r -3 ◊ .�ff .7.. t !RJJDt1ff .7.. O)j!f!Ji';·ti 

, ffJ: -3 t-t-tiJm:7)11.f/It;:J: '?'"Cff�-ti;o{, iH.iillX��t=ML, ��.f.f7.0)j!f!J-g-{t 5 O 

%tJJ: t L -c ocJJD'tixi::z ??��--t ;,r, 0 

(0115] 

::,fs;:§eBJJ�;:fj {5 ff 7.1 "\ 1) 71titilmff.Ji-(.,fi;{t;ffiffx.T {5 t 7 � '>',:; Jitt;:,b\, •-C l:f, t 7 � r7

lmtJ"�lfT 6��11::�i;-': , fi�·fl::I±*- �11::�11::r.t�L �11::Ia, M:11::7Jv 2:-r&tf-th 

t;,O)iftii�iJ> b�tfhbj,•,:;;-< t L l;fit·&'J0.:.t:li.tff-£. L,<, 1ft;:7.1<-5t:7)��'t1, :rG� 

�'tt&tf f it�T -t> *1n.fE7
° 
'7 ;(7 C V D J@ltO)JJl,1,�iJ> b , �11::Ii*t· i6 .S ;: t i;>tff � L 

I.,·◊ 

(0116] 

f7!Jx.. u, 1:ic=tr:tilft*11::i'rt�i=, �t=mt*tfY..�lffl.*ff ;:z. {tjiJr5EiifrJ-£-tJ1ihii-h-tt-c, 

OJ]Frt NJJl{-yO)j,'�< c Lt •fhiJ>t, s i JJlrc ��u*JEBJJt;:f�-t,�--ft!i*, M:11:: 

iHl:::fi*, �11::f!*�O)t 7 2. .,, ,:; mt� fi o .:. t iJ�-c-� o " 

(0117] 

N01:), WJ�c.*3KfE7
°
7 ;(?it&;:J: '") -C 1��h-ti tc:, l,'rl--fflfix;{tlf""t-ti 2 �O)Jm, RP

t:":,' 

1"\ 1J 7Jm ; W./i'.0)�1,, ,, 7f<�3K��f*f:lc0)/J,� i., ,,m·--c&'J tJ, 1;;1:::J.,-�< t Ls i , .bJ:tlo 

!lll-r{tlf-t -ti, wt*�lf*O)j,'�1.,,m41,,,i:f�:J:�1.,1t7 2: .,, ,:;J$JIJ£�iJ,t;,'d:"omt, &r..l, 

�ffi�: ,, 1 1 ,,.�J: fJ t-I<�m�3il!!f*�c L ·nt::k��c Witt L -ct:tm:v,*���t·i6 

VJ, s i . o.:,_; J:ZJ'Cmt:71.'1:f-t-Z, o,lz�®:T7l �1:r.=:c)$ i. i)j!;l,/p t,flfti:�iLZ, )j!;l,_ 

!:: l \ 5 ,t1J'ft.r-'5'J'.:� '") i� 2 f\E:?)ffl,rJM:h•J;:;f�i,£� tt..6 fiVittti-15:(:.: l •) **B,0C)j/Jj \ 1) -,,,!1fi

�.fit�t-t .. a:t.:.f/.-:Zl\l) -Y'tHftH�J;ttttJf�t,ll?, 

(011.S) 

jJ�. ::::.,i1:-,1: 0 2 -; :7tt'f-lim. :f='j:(;:J\IJ -YlW,l;L pgg�J;GtJ ( EEtr/i),GtJ) :/}O. 0 0 1 

lJJ:, 2 U !Vi P a lj, t··::··J>-6 pgi.JJfti.h.O)j,,·�-,. ,�-c,b f), fJ't,lg.l Lt-:, c .:!' fff ') illl!f�_:J, t' l..., 

:z&::')P.1,, ,'r1frJt1..1.:: < v,�1.'4-J_ ,z, t.t: .. ::::.tv:-,cv:; 1 J -rmi: t:'lf1wrmi:u-r-t1.. --?'h-3/cPJ1IG?.¥t{ 

3 8 0 nm~-8 0 0 nmcJ)iful!t!(:.:J::H\':, 0. 1 ·>[JJ:J.Tc,;t•), itc.::-3/c&JJt>i''L 1 0%1--:J. 

T CJf;/;lmc Lt.:: c 2 t:: e.utc)�J;,;j:· V,f,f.ld.::f:;l;lm 1>t�DtT 6 

(011')) 

*�13J:jC)//7.,l \ 1} 7t'Efw:iW;ffi�({,iJJ { l) 7�. �jJif.�1_, 1 �-:,t'),J:=l'f 9 ◊ JI�fls(·1')-• ( t
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J: < ' -{§IJ C L l tL ffijffi:l!;t,;f' �ffiJBL )\ l) ;II;, (:lj/.�)m (�ffilm��b O ) CI, 1-:, t..: 

ID�;,)., ir.> 1J , it.:: , ,:. O)fi/!� � 2 ffi..1,::J.---1:::_ lfT o ID�, !!Pi::>, f§IJ x. t::L fflff\ef�tf ___I::_ t::, �

ffim! ( -W�Jm��bo) , }\ 1) ;Jm, �ffim!, )\ 1) ;Jm, �ffilm ( 1*�.lm��bo) C \,)

-3 if 7-...1, 1J 1f:l:ffV!�� 2 ffi.lf--t offlnlt'°t"l> J: i., • o -m�1" lJ 1.lm, iii:ffilmli, 3--=:>.l,.::J.---1:::_ lf 

T ommtc--l J: 1, '" 

ro120 l 

ffi2' �\, ,affi 3 O)if7...J\ 1) 11ti�Jmfifif:ili;U, ffi 1 O)�JmtlU!f:ili;t�< l"l'tJ t, "'t:"&1)o,0

:�1::1::-::n, ):Q'>, -fh.-"C'fLO)fiJ!�!-mftX.--t o�ffilm, )\l) ;)ml;;L -ftvch.7.l<����f*lt 

, £ t.::-W.&, !ii.I£:�, �ffim!, 1, IJ 1.lm t L "C .£-�����Mt.::Tie.lffit•&1);h.tf�< .fiW 

t::!,"tl t: -z:·�< t btl'i¾J�i., •o LfP L�h., G, ll'tJ l::fflmffJ!f*a-ffll.. •o :1Jh.,1:..i.m.ni$____!::_tl:tlf 

£ L 1,. • o £ t.::, f.ttH��tf t O)fi�1t1 � fPl____l::_�;t o t.::ilbO)iB';�)fflt,, �ffilmc: L "CIDftX.T o

O)-/J1ff i L < , i t..:��-�t::---::>1, 1"C b�ffilfflt·&t> .:£, ;: t iiff i Li.,•◊ 

[ 0121] 

1¼13 t:: , *1eBJJ 0) n· A 1, 1) 1ttfif D��M 0)1'\ljftX.O)ftMJIH::-:i 1, • "C . -f 0) IDTOOl¼I � j:js; Lt..:

0 mm�t:t t L l £j_, {§ljx_ !::L p ET ( ;jf lJ I--j- V ✓TV 7 :5' v- J-. ) 7 1 Jv.b. � b 1:) I,) 

--Ct:; rJ , i t..:rlt�!!: --C0liHHll--t .:£, ;f.' lJ 7-Jffl� n·;7..1, 1J 1f:l::fflfflfffi�t fflff\ef:l!;tf ( 7 -111,

.b.) t O)��f:l:O)raJ____l::_O)�i t.::-'¥iff'tt0),lii1*0)�jfj'fix L "(i,. •o o 
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0) c: -n--ro 5 :7 r->f11Jn!lt'J. 1 , 6 -A...3f--tt> S):;t-JvO)V::7' 1J 1/1/Jv.::.C.---rJv0)::-}7

:7 1J v- r-�O) 21?n�7:7 1J 1v�.:c.A--r1v:m. mt1, ,t:f ..::.tr.00)7:7 1J v- r- � ;;< :5' :1 1J v

- H=-tt:x_t..:_;i.: :9 7 1J 1v�.::r:..A--r1v. W!Lz.J:n- 1J ;;< +0-,1,,7·0 r-_> t- 1J 77 1J v- r-,

v: r- l.J __x +□-1v7
°
01'{>--r t- 5 7,;, lJ v- r- _ t- 1J.;,,: +0-11,-x.:51 > r- 1J 7::, 1J ]_,,- r­

, ,-,z;,,y .::.c. lJ A lJ r--Jv r- lJ 77 iJ ]_,,- r-, ,-,z;,,y I. 1) A lJ r--lv-'r r 57:7 lJ J..,·- r-,

V:"Z > Y .::r:.. l.J A lJ r--}VT t-'7 7 ::7 1) v- t-, V:"Z > Y .::r:.. iJ A IJ r--Jl--·"Z✓- :5' 7 ::7 lJ v­

r, v:,,;,,-:9 x. JJ ,7,. 1J r--,v.r-..."'";;r-7 7 1J ]_,,- r-, S),,;,, :9 x. u A 1J 1- -,1,.r-...3r;;r-7 :7 JJ

t,,- }-0) e --J:J7"□5 7 t- ;,,f-t:tm!fw. eotfo-11, t- IJ 77 1J J..,,- t-, :
r
o e:;r:.---� • s;'

"Z>:9 .::.c. l) A I} r -Jv }- lJ 7 ::7 1J v- }- - 7°
□1::°;t >�. V:"Z>--:9 I. 1J A 1) }--Jv--r }- 5

7:7 JJ v- 1--, 1:: r□"'"ye1, 1J 1v71v-':r·t r�·fiS;' _;:,<--f-o-;1,,7•01--;:;,, 1-- 1J 77 11 v­

HJ0)-$-'§'�7Y 1J 1v!'it.:c.,7.;.:r-1vi L �1.. 1t:f..::.ttt:,0)77 lJ J..,,- r-� ;;< :517 1J J..,,-H=tt

i.. t..:_;:,< Y :7 0 Jv!N�" WJ:cilittit&O!·ftffit!Fe t L ""C li £>,-f h:h.t..:1t-ii"!f'filli ft-£ ho o 

(0145]

"fb.�f/A c.. l "C !;f, WJ:c.t/AI\ lJ ;}iO)�i'; t !AJ�--C·;b t) . �*- #i-J:f,7,.. �'A� c·iJ, 

ibiJ, mt/At L'fli . .mJJJJ�O)ffil s�Jc*- .!'!�a"Jt=1±. ""-
1Ji'JL, ;t,::t>-, 11k:.r 

>, 7 lJ 7 r-;,,, "'"-t: / ;_,,, '7 r ✓-�h·t:.�l;f:h., ::,j:,:�BJH;:t:;;1,1"(, :tiz�ff,7,.c.. lZli� 

�, 7 ,v:.r >, -"- IJ i'J .b.iJ1ttf £ l < . !J!!J;:if £ L < t:t��--c·ib -b ..::. c. li "'-l�·eib o o 

(0146] 

:tiz�lf::z.fUi. 7
°
5 .--K7�-ii-i=-t3\. 1--C a, "¥{��f'o'jf9t=#Hff-t � ��W.lvtlf.:.Z::!i.l,=t-f L

--Z:- 7 O - ··- 9 q . 9 9 �lt!',; 2'i'1:JT Z, .:. c if;-f{f-� I ___ 1,.,, 

(0147] 

7-=:, 7:?"$;'.';·;::t:t=J_;t 1--c i.i _ WTi\L1.)};l.f}f
f 
::z. 11,c�1,r7_i=tr1;� --z:-. i:ts-JJnn 7-. i _ r;:uc-v� 

1ii'ft1J1:fll·j·-bt-.:b"J(:.::.�}. L·::: L l <, 7k�, 1i��- .¥:��§dl'..ll/J, -Y>t:�::..y, _x :9 :/�c?J 

r.Jc flA<�'J:l'L 7 rJ., :1-1� :l:J'l. lff�!N:l:J'l.t. l�l;;Jk½· i- �E.1/:::q;:-t,t r ___ --Z:- o . n o 1 i44J'\; ·- '3 

u �fJi:�'c-Irl&. �-tt·:::- (f.ffl L ·c Li�\ 1, 

( 014,C:]

.::.tL I':, J) hit;l:.::. J:. ·-::<::r�i;:;i'L-6 HiJ;;c,;t: �J -✓-�J)�ootli 2· R :J. Li, 5 n ml.J.T·c-J) -6.of 

11"1·1.'.i.·,�·::::\ti {;, ::. i:: i'"F/J.f 1 1
.-t, *IHPf-±§Jrn 0 ,\Ji:p,C.,r�.:oi=±!:cJlli 0 "(·· JJ 1J . $,C.,rll'..:oi=±tm-� ·Ji 

5 nm f:J,J::.c?J�T Ii. ..:. c1;J::. ,'.:.::.;ffJJJx.2-' tL 6 -Jf7,/-;; 1) f �J):t!c]t''HVit� �;btL ,7·,:.:v-;; 1) Y �

,:-= '.):::p{f! ( tL) /;t"( 2- j/7._J ;; 1 J 7{'1:i;tf.ff;T ·q-� ·• 
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(0149] 

*§eBJf·c·i,. • -3 i:p,(.,�.!JZ-;1�ffl� (Ra) i::: ti, J I S*ffiffl.�0 J I S B 0 6 0 1 t::

J: •)Ji::��:h-ti. T�;b'i?,, $,Nl-'f-�ffl.� (Ra) ct:L ffl�EIII�7J'0-'f0i:p,C.,*t0J'f 

[PJt::jJl)JJi::!t� L ( *§eEIJft'tf 2 . 5 mm) 0fi!Ht�tt� JBPJ, IJ ''I r ::t7-f@: 0 . 8 mm c 

l '"C, ..:.0tt�Jf.ll. i'JSIHt0i:p,(.,��X!JIIJ, �f-g$0:
r

:1.JfPJ�Y!JIIJ, ffl�EIII��Y= f ( X)

·e� 1.J . .: c �, T;r.tJ::J:-:> '"C3.l<�0h-&fi:�?1 :7 o_:x- r Jv ( J.t m) t·* lt..: i,0� 1,,

(0150] 

(�1] 

Ra = � f �lf(x)dx 

( 0151] 

i:p,(.,�-'f-�ffl.� (Ra) 0mil5E:1J'�c L-Cli, 2 5°C, 6 5%RHffl�Tt'i!JJi::�f..tll"IJ 

±fJ{_m:bit;b � h�lt ,�14-c 2 4119'1ffl�ilm l.,t,..:{7)1?,. tim�T'"C'?!!IIJE lf..:: ◊ 2:.,.: t•;if--t".m. 

.fa.@i.b � .h.'£ \, ,:5'kf1t c !i, fytJ x_ ti, :Jl�fit(0:c. "/ S/$-5J'-� rc.i < l t..:::tk�t·� t Jf.ll.-& J'f$--'? 

�fit( t :Jl��0FJit::tia-!i � A., t·.m..fa-& J'f$, J¥ti'W'"C'��{t� l-'t01/!Jlilll�Dfil.5ET 0 

)J'tt;{7)l, 19-J1.:fpt·I) ,& 0 ffl\, I ,ti..:. C 0c·� -tii!llJJE�@'.c l -c Ii, fyljx_ l:f' WY K Ott� 

R ST P LU S il=ti�iX5cfil5vJ',*ffi1f3;Jitl!IJE:.,, .::z T ..L.���tf -& ,.: c iPC- � 0 o 

(0152] 

*§EBJH:.t:;\, 1'"( ffi.JE lf..:::Jl�fit(*ffi{7)i:p,C.,*l-¥�ffl.� (Ra ) ��nltT -ti JJ'tt;c VC,

�t::ili'JllJHj:7£\, ,ifi, mc1ti'[itl@ftfM.O�t::J: tJ {�0.h.0 ;t� lJ ?-Jffl, i t..::l:l:7
°

7 .:K?.m.-it 

t::J: tJ 1i½:h-ti-¥:iff7d:-t'� 1J ?-/BHi:tH<i L" ,. -¥iff'7d:--¥ffi t T 0..:. t ·e, w.rie.1, 1J 7HJL 

i t..::�ffi)Jl{7)1(�(a;,j>�}? LT/ .::ZI\ lJ 711i.0rc!rl.- 1ffi.l!�ii:fci 0.h.-& 

(0153] 

{ffit)M7 1 Jvb} 

*§EBJJ(7)/.f.:::ZJ\ 1) T'f<l:fit.llli�f,fc·mi,.) 0.h.-&mtffli ( 7 1 Jv.b.) �l;;L J::;jm lt..::tf.::zr,
1) 711 ���T Q,.: C f}>t·t Ci ffl.ij!i7 1 JvL t·S:t1.,rt�,::�n::� .h.{S b 0-Ctf'.£1,, ·◊ 

(0154]

.!"! #;a'-H;:U, :c. + 1,,:::.,,, ;t: 1) 7·01::.·1,,:::.,,, f::;- :::.,,�0ijiJ!h.m..@ifit(£ t'2:U�.m.-€tfit(£ t..::ti

�.m_-§-µf(�O);f;° ') ;;tv 7 -1 1/ ( PO) WJM, ffl::lf.;f;° lJ ;;tv 7 11/�03FaEfift;f;° 1) ;;tv 7 -1

:::.,,.mfH� (APO), ;j;"lJ:C.-rV1/Tv7:9v-r (PET)_ ;f;°l):C.-rv1/2, 6-1-7

::7 v- t- ( P EN ) 'WOJ;f;° 1) :c..:::z --r Jl,-*W.IJ!i, -r 1 o:::.,, 6 , -r 1 o '.1/ 1 2 , �]lt�-r 1 o

'.1/�{7),t: 1)72. )<� (PA) mrn�, ,t:l)t:'-=-1v7lv:1-Jv (PVA) WffiL :c.+1,,-::,,-t:·

-=-1v7Jv:.1-Jv:,!t.m.itt$; (EVOH) �(7);-f;°l)t:'=.1v7Jv:J-ll,*ffit0li, ;1;° 1)12. r ( P

r > t.rum_ :;t· 1J:c.-::;-1i,1 2. r <PE r) mm, ;t: 1J-tt1v;t.:::.,, < P s > W.llli, ;t:1.J:c.-::;­

n.-+rn.;t;> (l'b:S) tmH\&'. *'}:C.--rll..-I-'rJJ,-'.Tl·> (l'bb'.I<.) tmm'I. *'):z;r-;t

+- t· <Pc :, l!!Ba. ,F�) 1::·:::..,if1-5- 1-- ( PVB) WHa. * 1; 71) 1...-- 1-- (PAR)

tvrnle/, .:r.+1., >-IJ.Y7 ""i (t.I+L, ./tt�.dft ( b'.'I' b 1--:) , =7 ,; fl):�ft:c.+1.,> (I' 1 -i 

!\.) , e9 7 ·:dt..r. + l/ > -1 \- 7 }L.-;,j-n T JL,� JL c· .:=.}t ..r.-7 JL ) 1�!!t-&:,fi'; ( FE P ) . 7

,,ftt:·:::.. 1J �/.>' (PVDP) . 7.yf[:;t::::..1L (P 1/I<), }s-7/L.;;to:c.J--l,.>· ){-7

nn 7n t:T > -; ,;-7 nn 1:::·.=.11-<L-7JL -)t�---a{* ( E P .A) -'fJ) 7 ':' �IiUn-JO�-'f ±-

(0155) 

:t t..:: . 1 �L'{;:*i11'2::tmij\&'tJ.:'.?I-&:: L . "'l > ,!j .r1..- ix::i:t:t'l',H�iO rt G-t71F!:-1:fT l, 7 7 11 1., - t­

ft.,ai!,J(� J:: 1) �-6-erni'rm.Et:.lvJ"'.-" , J::�c.7:7 ,; .•1..-1..---- t-ftg-iM1!:: +-:t-11..-�± f'J-t 6 .. >< 11..- f.7

7• r- rt ;".!l'mJ: •'> ".j;· .z, ti1m@tli!J\ttf.JJ. :c.*'"' :.--- 17 11 1--- 1-. '71., 1 >7 7 11 1- - r- . ,1-:' lJ :c. 

>', -j-JL-:,r 7 1) L- - r- , ;t. ') L--j-JVY ;.7 1) l.- - }-�;;}):;t 1) :.f-✓-�"YE'l'IJtY ;.7 0 1.- - !� ---E
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./ 7-(;:�mit L?bt:::ffif JFsffl.nx:!!wl�03\:@fl'.;i!1:ffifffli:B J: i.P..:: tL t;, O)iH-i.t01� {t ffii., • �..:: t

t 1iJf'l!
t
t".� o. � t;, t:: . ..::tt. t:,0fMDli0 1 £ t.::ti 2 :fii.l,ll {t 5 � t,-r-. :.1-.Y-1 :,,-:7·�

0=¥f9:t= J: -:,--CffiJl�itt.:: ti 0{tmtffli7 11vA t L --c m1i •o..:: t ii 1iJmre£> �.

(0156]

::.tt. b0�tH;tli!Mn:·£> � 1, ,t;t.irM11'.iH-ii"�tL-Cf<J!ffli'" �::. c b --c··g; o. g:i'"(·L-tt;;ti, "/ 

:7 Y..""?-li?t ./7 ( B*-t':;,J-1/ (�) ■) . il=l'fl11f3.,-:Jp;t�9?tv711/m.fffli711t,,L.C'JA 

RTON (;:.Jx.1I.7..7-Jv (�) ■). ,t.' 1)/J-;t.'.:t--r-71Jv.b.v')t:'.:i7"I-A ('ri;' 

A(&) ■ ). ��□-.7..r-97"�.Y--r-71�.b.v'):.J=/J:7o/:7KC4UX. KC8U 

x c :.1 =n � ,,1 iv:7 ;;t7• t- c �) ■) � cv')rfiJ..ff&b{t1ffi. L < f<J!ffli'"-ti..:: t J.;f'"(·g; -ti" 

(0157] 

i.t.::. WJFs7 11vL.!;t�aJJ't'·£>-ti..:: t :t.;51'fi. L,1,,. flfffli711vL.iJt�aJJ't'·&> tJ. W.ffli7 

11vAJ:.?::IDnx:i'" -ti tf__::z.J,;; 1J 7JI i�aJJ't"£> o;:. t t::J: 1J. �aJJ�ff __::z.1, 1J 71:17 11vA 

CT◊..:: ciJfnJ�c �-tii:::?b. 1ffm.E L�-=f-�O)�fIJJ�cT�..:: Cb 1iJ'i:mc �oiJ>b '"(' 

£>-ti 0 

(0158] 

£t.::. J:.�c?=zf+ft.::fflJFs7 11vAl;t. *E;f$71 JvA --c-i J: <. }!!;1$71 JvA't'·'L J:i.,, 

(0159] 

*§'eaJJ �= f* -ti fMDli 7 1 1v Ai ;t. :ftt*1�JaOJ-1dlHr��F<.t t= J: IJ •�i'" o ..:: t iJ;'"iiJ1i�c £>

-ti . 011 .t. tL 1'tf-t c 7d:" � ti.tflli tr ;Jill L te L tlJM;: J: IJ i-ll'i!l L . ffi.i:k:P'. 1 ""?Ty· 1 ,;: J: IJ ;Jill L te 

L Z�i#T -ti..:: t t::J: 0. �iitr'.Jf;:�!UE'.ID't'·�rJPJ L -C 1, •�\. •*J!l;f$OJ�;f-;f{t■�T o..:: t 

iJf--C,� o. i.t.::. *gf$0�1'ftt-!lfmi!E{$. -'r>'?'-j:\'.;�?.r-!lfm}!!;{$. -'r>' :7-j:l'.;�lk!_j,= 

!lf!IJE;W. 1-:i-7··5-j:\'.;�l!,!j=!lfrn�f$�cOJ0im:1xni:t;t::J: 1J . �1'tOJffittL <�!II!!!) :nroJ 

. i t.::U�:ttOJi:ffr:tL:nloJ c TI[fi.J ( ti!lfm) :nroJt::E;1$i'" o..:: t t::J: IJ }!!;1$�:,fst tr�T o..::

c f./1'"(·-g; o. := OJ�-i.0�f$ffi$tL �:tt00Cf-tc �01MHli?::-ii"h-tt-C.irM11'.�tRT -ti.:. t

--c·� o iJf. ffl!lfilJ:nloJ:B J:tFffl!lfilJ:n1PJt;:f-tL-f"t1.2 � 1 O ffliJ{jzf £ L \. •◊ 

(0160] 

i.t.::. *�aJlt:::fioWHli7 1 JvA�:ttt:::a1, \-Cl;t. �c.tf.7..1, 1J 7mt. i. t.:;t: 1J ?-mt 

� tt ID nx:i'" o WT t:: :.1 □-t-�3'!1, .'k�Yl!!3'!1. 7
° 
5 ;( 7 Y!!!l'JL f o-MC��l'!I L 'fflJiiHl::!x&J'.ll!,

�&b:M,l'.ll!� c·v')�ffcH•l!;l!E�t=r-:) -c i J: � \" 

( 0161] 

ffij)Fs7 1 lvL.lj:, o-,v�:ki=�� _l:Jf btLt:::*R&biifJ!;fU-C'£> 6 0 ffit)Fs7 1}].;L,v')�� 

Ii. f,lr �tt.6 fi"_7.,J\ 1) 711: 7 1 Jl,,L,O)ffl3�i::J:-:, '""C �� -ti O)'"('-ffl!H::liffl5E't''� �\, ,i){,

tfY..)\ lJ 711:7 11vA {t��ffl�t i'" o�i'it::ti:. �t::trm�{t�tt 6 liOJ't'·t::t�<. �� 

;fst:fP:: L -C OJ;imlt:/.PI�. 3�4 0 0 µ m. Jfl't''l> 6 � 3 0 µ mO)ielfflr-I t T � :.= t fJ'>j,f £ 

L 1, '" 

(0162] 

£ i:::. *§'efIJl(;:ffi\,, t;,tt.6 ffifijli7 1 lvAU, 7 1 JvL.;lf;ttv') b v')O)��c l... --C tl: 1 0 � 

2OOµm#HiL<. �0ffiL<tl5O�1ooµmc��. 

(0161] 

*:%an7)//], 1 \ 1) r'f:'.Ll f /l. l,1))7J<��:&1&'!Jil-.):: L ·c Lt. Dl�E L-f 1 :7.J ]/ 1-\'-' i*jf-tf 

ii,"J "'l-I&A8Ar ,:· 7.. 7"].., 1 '+C)f.'sif1tm;t<.�'A'-;:1rrtt!:-,£-�.!::T -i::, ffij1'J¼:ffiv0s:t-;;::,,_ ,J

I S K 7 1 2 9 B d;(:.: l.f --:, ·c J!!J;:c I_.. t..::7}��;:(�i@:ff"ii. 0 . 0 1 g /m' cl a y .Lj_ 

rt· !J . J: I) lff t r __ < ti. 1 >.: 1 0 : g 'rn 2 •• d a y tJ.rt·fJ ') . � ;., i::lffW:E L -'?' ,( :Z

71,., 1 ffi:r£!:.:?Jffr&.-, 1'1!,/:nJ'iJ,·c:b--:,·c -L, Jlx.-ft"J -if, -:f-;1 .:1 • .t; ·>- 1---iJ•n':t L, --r· 1 _:1,7t,..· 

cl a y ,fi)f.ilrTJi'> J.;, c.:::: i
J
iftJ:i L � '··­

( 01(,4 J 

� .> �{(:.:, *iEBJi{:.:(}"r, 6 ]'7 _;7�·--:c V L' t&·c··,0 ,6 *�)±�7 "'7 :7;'--1}±;(:.:�A ,'( .;�fIJji· .f, . 

( 01(,')) 
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7-js;§eEIJ'g::{j�-t 7 � •y j':tff-l.fJ1 0�◊�•�-?I'\ 1) 7JJL its.: 2::hJ:,C')�)mfflJl#:C'Jtf:; 
nlU::tL 7

°
5 .:::(?!l!ii-?::J: ') tf:J�'9°-Q 7"5 ;:(?CV D $, ..:CC'Ji:f:t--C' ii, �t::, *mB: ii L 

< ti:..:CC'J;i!i{3JC'Jl±:trr·efih:h.◊�7
°

'7 :(?$i":;mfflT ◊.: c. il'tlf £ L-\. 'o *.m.1±7 

3 ;:(?$c. L --CtL �lffl->f'-1 O -1 5 4 5 9 8-%1}¥ff�lffl2 O O 3-4 9 2 7 2-%0¥12 
, woo 2 / o 4 s 4 2 s-%.1 ,::,-,71.,- •Y t- � c·,::llc.lft�h --ct.� }WJB!Jg�1:f$i" J:fh --i◊.::. 

c. fPf::t!- -Q ii, ftlffl 2 0 0 4 - 6 8 1 4 3-%0Wt::ic.il/;2' h --C 1, i ,Q }W�tf:;�1,$ii, mw

t·n·..::z1,-; 1J 7ttfJ'rclJ\, •EEffi'i.!5:tJC'J,J,� 1,, ,-t '7 � •Y;, t-tf-1.Jmi"W�T-U::tjtlf £ L < , ��

W�tf.::ZC'J�iR, £ts.:W.6x&k14C'J�t:J: '), WH��MJ:,::, �ffi�- tf7,J{IJ 7!mC'JW

��- 7•3;(?!1!1';t::J::◊* 1J7-JmC'JW11x:i"fi-3 .::.c.iit•g.◊. :¾'.ts.:, o-1L4;'(C'Jft;�

t fJ,.::. '7 x. f�:kC'J�M1:-iMPJ tl:l L --c, ..: nt:,;t· 1J 7-,im-'?, -t '7 � •y :1 :ttf-1.Jmi":it®'Ea'-J,::

WITx:T ◊ :: t h tl:l*◊ "
(0166]

7-js;JtEl_}H:: i* � 1:. llc.C'J*mS: 7 '7 .X'?l':!:a , *m.EE h L < �j ..:C O);i!I13tO)E£jJ T-Ztr b:h. � 

iJ', *m.8:b L < tl:-fO);i!r�O)J±jJ c.tj 2 0 k Pa� 1 1 0 k P a;ffi1..!J£t·.:b l'J, ::,fs;JtEIJH:: 
llc.:iJtO)!ttf�J,'l/:lllt1:-fc!J,-Qts.:,Y:>t::U, 9 3 k Pa� 1 0 4 k P afJ1M:¾: L,1,,,. 
(0167] 

::ijs:JtEIJJ?::t:,�t ◊ n'x:�ft!j, a'f��Fa'it::�� ◊ ff/J�J:i(C'J�-W-t::-2 "?.l,.:J.J:.EP1JIT Lt--: L C'Jt· 

_ ffi 1 C'Jrcl!Jffl�Jt�-W-tffi 2 O)rclJfflJ?Sl�W.t t-:m:: Lts.:�-W-i"EPJtJT ◊. 
(0168] 

Wfllc.ffi 1 C'Jrcl!ff/J��.W.O)ffll��w 1 J: ') Wflltffi 2 O)rclJfflJ�.W.O)Jffl�w 2 iJ'rcll < , ..EL 
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�O)�Jll1��TfJ!ltl!li}l2l't'·25 �. 

(0200] 

*§EEIJJO)::kmfET'7 _::(7:1&�711fll!.�i!f ii, '.'.!--'� < t L , 73 .7-:"7n1{�JJ.!!:l:.ll!�i!f 3 0 , =

-:>O)�WJl�flT o�WEfJ1Ja-¥fl4 0, ;tf;z*�-¥fi 5 0, �:ffiiAJ.i�iii'i-¥fi 6 0 �flL '"C 

� .���--z:·cb .£., 0 

(0201] 

a-Jv@l��ffi (rJIH �ffi) 3 5 tjfJfc@'l!IDJE�:ffiff (�2�ffi) (J;:JTfllr.l'i�IIDJE'.�

�ffl� IIDJE'.��1¥ t �c.T) 3 6 t 0)1r,frtiJ�Fe"l 3 2 ( i:trxtrtiJ��Fs'i�.&{��Fiil 3 2 t L 

ic.-t ) "C', �;t,t- F � 7 '7 ;(7n1{�!Jl1l!I! L-'"C �-�� ID JJXT 6 t 0) -c.· t'> o . 

[0202] 

o-JL- ffilf_;::�� '3 S ::: [_g-J';t�t::'fi-ilf. '3 6 c cire9f::ff;ox. =:-ht:-.az�'.'2re9 '3 2 {;: . D-ll- ffflf_;::

�f3J:i 3 :::; (:.::kti:B 1 �i,�4 1 fp ,'.,,'Wlhilft(:..1 1 , �W'l�U.itV 1 , ,m1lt I 1 :J).if.; 1 C)1�ilWJ1&�W 

1-. 1 t.::fi5l'ri:'��m:3 c, (::1x)fg2�;JJ;t4 2 li•t,ffll;1:tit,,i 2. �JVij";:fftv 2. �tm: r 2 O")� 

2 e),�i fflli��W 1-" ipf i· 6 l j ,::.::::;c---:, ·,: i.- 1 6, 

(020�) 

U-!L- �ifti;'�t� 3 5 J:: i;f; l '�V,�: 'l l i:: ;/)fo9l.:!L J;f; l 7 1 !l-- Y 01 3 1)'�!.t@-'-=' tee;'."-:, 1) ,

m 1 7 1 lk7 4 -:;; Ul':B 1 �Iw 4 1 i".,-. t,m 1 '%t;'£l,c)it�)mi" .iffi,,� r ___ x:,:,f- < 1___ _ l':B 2 �il!lf 4 2 

;t>J'.:,C1)��-m:t-,,-,:1, !_,·(. lf; 2�;)j4 2 iJ'l::,F,B 1 �iWf',:J)�hfi.�:i!!l.jMIL(:.::< <1·6 J: '3 (:.:: 

�it� 11.-c,, f, £ t.::. [?ifYi::�toffi:3 e, c � 2 �;w.4 2 .J:: viFRit::LL � 2 7 1 11,7 4 4 -Ji 

,H!:ll:'t ::, ;/r( ;t-:3 '}, m 2 J 111- -9-4 4 t: L m 2 �;/,i¥ 4 2 i .. r ;\lcB 2 ,gj,!Ji:.r,cJ�?fii �:iJRjMJ L '\--' 

ct<�-. !#7 '%iW4 7 /p?-d)'%i.Tit�7-:::ZL----C. '¥7 �iW4 7 fpt,!#2�Wl!.r,o,�;m:�.im 
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� U;: < < T 6 J.: ·H;:�tt 2- :h. --C i., , 6 " 

[0204] 

�;b, :,js;.JEBJlt;:J3i.,,--ct;L o-,v@J!fii�3 5 2'."ffi2�ffi, :tt..:ftJffli'lf!J�IYE�ffiW¥3 6 

2'."ffil �ffic L--CtJ.:i,,_, ffeJnt=L�ffil �1ii:lit=tiffil �$(ii, £t..:ffi2�:fi.t=tiffi2� 

$!i11ti�2>:h.6" ffi 1 �$(t:l:ffi2�$(J.: 1-) i\§Jl,, •i\§Jmf��,W�_fft ( V 1 > V 2 ) 2'."l:fJ1JDT b

,.: t iJifl'f£ L,1,·,o its:, fflJ�f'!IJiw 1 <w 2 c�o �JJ2'."fl°L --Cl.- •b o 

[0205] 

its: , 1itifiHi I 1 < I 2 ./:: � 6 ..:. t iJi'fl'f i L, l,, i" ffi 1 OJ�mf�1it.W.0:>1itmt I Hi, if i 

L<ao. 3mA/cm 2 �20mA/cm2
, 2-bt::tfiL<t:il. OmA/cm2 �2 

0 mA/ c m 2 't'"ib6 o its:, ffi2 O)�f,ij�-W,O)�m't I 2 Ii, Mi L < Ii 1 0 mA/ c 

m 2
� 1 0 0 mA/ c m2

, 2- f::,t;:tfi L-< t:l:2 0 mA/ c m2 ~ 1 0 0 mA/ c m 2 --C'&;b 

[0206] 

1/7-.. ��-'f-B!: 5 0 0n·:z�1:.�ili: 5 1 '('·�1:.2--tttc.:�lmWn!tn·:z Gli, -;;p�jf;('.7)77·:;zifit 

;_fil!l�-'f-W:t;:J.: ".)vft:;_�illfJm L --c�□ 5 2 J.: IJ 7
°
3 7-.:·7���:f.ll!�n:3 1 rf;Jt::�J... Tb 

[0207] 

�ttF �' �jy;�h "(l,,\�\,•jf;��i;•f::,��rl<'"L --Cffl3!�:h. --C*oiJ•, it..:tl:nrJIW 

il•b*l:fJ1ffiiJt=ttt3!�n --c *--c, n·-1 r o-,v6 4 2'."ff--C.::. •17
°
□-,v 6 s 1:�t=!u11-'¥­

�n --c *6 �'A.:'\f 2'."�l!fi L, o-Jv@J!fii�ffi 3 5 t;:�f!i!ll Lt..: i £ �� @J L�tt bftJffli�l1tl 

IE�ffiWf 3 6 t O)rdJt::l��T -5 " 

[0208] 

fo/�q:i�;:o-,v@J!J.li;�ffi3 5 tlm5E�1ii:lit'f3 6 t O)f,ijj1fiJ•t-;,�-3'f.�ii> tt, P1fiiJ�1ii)ilffl < 

��Im) 3 2--c·M(�7·3 �7���-ltoo �ttF,.;J:o-1v@Jlf!i:1it�3 5 t::t�MLt..:i 

i�t @J � h�i;--; t:, 7
°
'7 ;,(7:ff�O).tf ;z t::J.: 1-J �-lll�WnltT 6, 

[0209] 

�:t:3, ft1fflij�l1tf5E�ffi0)�,i- ....1:::_�co-,v�ffi0:>Pllll J: IJ *t 'd.'F9ffll....1:::_t::ra-.> --c��* 

ittiii� n --c i31-J, ��0):1R1itffiffli::to-,v@J!fii�ffi 3 s t::xtfiiJ L --c \, -.o�--c O)ftJ��l1tl 

JE�ffi0)0-1v@Jlf!i:��3 5 t P1fiiJT o 000ii!fff0:>ffi't'·��no 0 

[0210 l 

�tt F tL .::. •1 7
°
0-1v6 6, n·-1 r o-,v6 7 �£¥:--c _ l;RJ:jy; L --c�P��Jf.R IJ,11l't'·� 

� Jf.R 6 :ti> , :;_rJijH;::f� T 6 , 

[0211] 

1&�:�ffE.lilfh-O)�J.111.j�tl.::z.. G, am'A.□ 5 3 J.: 0 mtei"" o, 

[0212] 

��Wfftq=i, o-1v@J!J.li;�ffi 3 5 &r.F11t1%'�:ff 3 6 2'."1J�:t t..:til#Wi"" 6 t..:M:>t::, � 

�i!ljj],lijjp-'f-fl6 O't'iMtJi'.�filijimlJc.:ff��- mifi;fC,,7"P't''J!!ir.fg6 1 ��--Cjmj�t=m 

fJ, �ffi17'Jffltl:IJ> t:>i!lm:2'."liffl1mT6 o �;b, 6 S&U:6 9ti73;(7';tt�!l.!1:£!1!��3 l c7� 

We �1±-tJJ61±-tJJtJx-c·.:b 6, 

(0211 J 

12] 6 L: L 12] 5 (:.::;of; Lt_: □-/l. [ill!f!i:�B!i:O)��'t:'t:7>:i:it!:'f ftH c �oJ....1:::_(:.:: tcJ.&:ni: 2.- icC: 1., , -t, 

��(*C):mj�(J)-(vllf·:if;Tflt!i!f5il't''iv_) �) 

(0214) 

12] 6 C:i, V,--C. o-1L �t:JE '3 S a !f2:i�t't7)£;:-��-A:tt-:;; SA J.:: -c-7l....l:::_(.;:���(4,: '3 S I\ 

;t"rt-:� �ttt:.::-L (/)·:: ..b;;, 7 ::1 .:<?�k�Y!.!:f_lf, r 1c�1'�t:tfrn:rnw,1...�±m1Hl'IJ L, 11:, £tt F (') 

.1<rffi,:Mif:lt!-liJ'r7t/@:1.::i-li?ot::.n _ iMif:ltill�Jt'iiHtJo-iim;/.$'. (1Jd_, L < tJ> 1J ::1 :,.-:;t,[ 1L�) /;{ffilJI� 

( 0213 J 

� 7 ii, j:i'jffli:1'.'.�ff.!rei��11e):i:�1"tftH c •cO>....l::_l:.::ffk:1'\:2.-h -C �-; 6 ;i}��tt,C)ftji:W)-
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(0216] 

['Rl7 t::!3V•-C, JEJ��� 3 6 a tL �,;:ttO)iff:i&W-£J:M3 6 At::ML, ['RI 6 r',J,mO)�� 

-;:-f:if:;;3 6 B0)1&:�a-1fL '"Ci'> iJ, �i-;:ffi:O);f'ti�tl:iff:,\i�O)H17
°

t::�-:i---Ci,1'(, -'f;h,i){S.,:: 

-'I'" 7 'Y J-- c ;:j:- fJ, :1n(�i:p0):m't&�jpfJ>fi .Z.. 0 J: 'J t::;:j:--:i "'( i,.-,◊ o 

(0217] 

['RI 7 (::;if. Ltc:ftlfl'iHfl-;:,f!i 3 6 a tL P3��,;:,f!i-c·· t.i J: 1., ,iJ{, JEJ��,;:,f!iliP3mi�,;:,ffit:: 

lt-"Z '"C, :tb:�i:Blffl c1.t�mmo a-JAit o :w1mt{ct o O)'('·, *�aJJt::ts£ L < ffl\,,. t:.no. 

(0218] 

['Rl6 &tf'l:m7 t::t:n,z, o-,v�3 5 a&tf'JEJfflj�-;:;ffi:3 6 ati, -'f:h.-f'n�-;:ttO) 

iff:it� fJ::t,f 3 5 A&r.F 3 6 AO)J:J::ffl€i* 3 5 B&tf' 3 6 B c L -C 0)-t 3 2. 'Y,:; 7, a-ffrnt 

ft, �tt'H[�-g-!t:!IJO)!ifL::tff-1-a-ffli., ,.z ttfL� Lt--: t O)'('·;t o " -t 3 2. ".1 7 A �,;:i*ti_Jc'f � 

·c-1 mm�lt1&:rlittd.:fJ:1,," rffitt::ffl1,,,,b-t32. '1/,:;Atrt Ltii, 7,1,,2_1- • �fl::!!

��:IJ{tfl i L < ffl\.,. t:.:ho f,)i, 2:. O)i:pt" t 7 Jv 2. -ri:l1JDI L� \. )O)""(", 1tt::tff £ L < Jl'P. •

h:ho. it.::, i�€i*.liil', 31 =>--7·t::J: IJ�mttffta-�ftt..: 31 =>--;7··:lfl:ffi!!�€i*---c·

Ji)-;,'( tJ:1,,, 0 

(0219]

��•t10)iff:i&W-£J:M3 5A&rf3 6Ac L,··ni, --r?">'iff:i&£tc:t;;l:--r:7>---g-iff'., ffl. El 

:ii:, .7.. "T >' v A 7. T -1 -Jv_ 7 Iv 2. = '7 .b , �O):fit.��"?, � c -t 7 2. '1/ ,:; A c O)� i'i 

::ttft£ t.::ti:71v 2. = r;, L. c -t 3 2. ,y 7 At O)lii'i::ttfla-�vr o 2:. c iJ{ili*o h{, :f�O)ffi! 

El:ih' t:, t;;J:1-:7 >--.ii:5&£ t..:U-r :$? >--i'i.ii:iJ•�t::ftf :i Li, 1• 

(0220] 

M fnli'° -b ffi 1 ijtf.!iiB J: lFffi 2 O)�ffiO) �Fmie"U:;L €ffi:0:>-:1J t::f�€ -pf:;; a-� tttc::t;',i'i 

, �li�€-pf:;;�ffij C {., j-jj0)€f,i�0)�€11:0:><&i&W-£J:M�OO C O)ftmfile]IJtO) 2:. C � § j 0 

JXjjO)�ffit::!��-pf:;;:a:�ittc::t;',i'i, !���ffifr',J±O)iemtO)�i!M0:>2:. c a' i§ 0 o �ffi 

raii!MU, �-;:f:l:O)iff:i&W-£1:ttt::�ftt..:!*-;:i*O)}]J �, 1:P1Ja-;:.ff.ijiJ.t'.0:>*� 2:-, 7°3 ;(7 

�f1Jffii'" o § trt'lf a-�• L z iN:JE� no iJ{, 1.- ,-f'n0):t£i'i i., �-�:tb:��tr -3 tot�i;, 1::, o 

. 1 �2 0 mmii-JH¾ L<, �t::ts:t L < t;;tO. 5�2 mm---c·cto o 

(0221] 

::$:�EIJ!t::1fffi;:j:-�€'tiO)iff:,i;WfJ:tf&L"'ffi€1*t=-=-\, i'( O)�,:ffjj(;:-:,\, ,'(liH6& 9 0 

(0222] 

7
°

7 ;(7��ffi!�n 3 1 !;;tr,-{ v 'Y 7 7. ( lrif.fffiffl) n'3 Al!O)�f£�n�iJ>M£ L 

< ffl 1., • t:, :ho -JJ,, -;:W,i c 0�i'&-/J' t :h:tlJ:fiff:� a' ffl 1, • -b .:. c 'L nf 'if�t'· it -b " f'j!J ,t tf, 7 

Jv 2. = '7 L.:itc:Ji' .A T✓V AAT -1 -Jv0)7 v-L.O)r,Jffijt::;t: 1) 1 2. HMHi��Yt IJ 1-t 

itz '6 .a< ' �iff:�7 v-L t::-t 7 2. ·Y 7 Arifita'1'Jl, i*�i'&tta' C "'.) '( 'L J: I,) 0 l;fil4 t::!3 

\,)'(, f-1'rLtc:JmJ€;fi,J!O)jmjiJlUOO (�OOlli:< £---c·) �J::.ic0J: :3 ;:j:-ft�O)�'"('•:f!lj 2:. cf;> 

ftf:i LI.-•, 

[0223] 

::$:�EIJ!O)*'AfE73 ,:;,,:·7:fb:-;:mffi!�i!ft;:fill:MT -b � 1 -;:?)]{ (�mi��?)]{) c L l ti, 

Fn1Jn�IW.�c-% -;1..-:IJ- m!iffi lll!!fhiS 
' 7 1$�1�J� 

" k II z S PC�� 4 J ,"""',_ , 

"'-- ) lt/lffl�l� 5 kHz SPG-5-4 :i 

A 3 �B�t� 1 5 k Hz ,,; c-:; T - 0 2 3 

./',. 4 ttllffl�&t :i 0 kHz SP(-i-5 0 -4

,!',. s J ,,( _,,,. >:riff �/'Jr 7 n () kIIz * PII F 6 k 

() () 

0 0 

5 0 

_!\._ t:i /\-A.I� 2 u u kHz C F-2 u u u-�

' 
,"""',_ 7 r,-1ir� 4 () 0 kIIz CI< 2 () () () 

¥c1JmM1u)t e)�¥rf 6.:. t t,1t±:1*- fAJiLs itltl-r 6.:. t ,:i{t±:l*I,,

(0224)

:it..:' lci'U�;� \i*jr,'i'];��ll,iJO ':: vc ti:. 

t[l;fJa�i®'ctc-% ;< -// - JW!i&:�I>- ll:i!Jn,{;­"'i':':nn--n 

4 

CJ 

u u k

() 0 k 
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Bl 800kHz CF-2000-SOOk 
B2 1,-JvI* 2MHz CF-2000-2M 
B3 1,-;J,I* 13. 56MHz CF-5000-13M 
B4 1,-;1,,~ 27MHz CF-2000-27M 
B5 1,-,1,~ 150MHz CF-2000-150M 

WO)mfffO) 'l O)z-~ff 6 .:. t iJ'lli*, fitJh 'l t!f :¼ L < ~ffilli*6 o 

(0225J 
'£1:3, J::.!c~i~0)--3 1=, _ * 1=1Jt1:J\1--r>M§'.'Erft1 y,,,1,;z~Jmit:~~ < ~it:%::i::- v··e 1 

0 0 kHz) ·c;r, 6 0 +hl-:J.:\1Hi~m-it1Yit:O)hl=IJ1JDriT!i~'£~Jfflit:~~'(·cb60 
( 0226J 

*~BJit::i:3P-C !i, :. Cl) J: -3 '£~-ff.z- EP1Ja L -c, i'c:J-t·'t2YE'£nz~~x!l] z- ~"".):. t iJ'lli 
*6 ~~z-::k~.J.±7°7 ;i_:'7n!{~Jl1fJ.~~t=~ffiT 6:. t i)>ftf:¼ L l, 1 o 

(0227 J 

*~BJI(;:J:3t,·1-c' »flnJT6~~rs'H::1=1]1JDT6~1JU, ffi2~;fi,Ji (ffi20)~Jmi&:~JW.) (;: 
1 w /Cm 2 J,::J.J::.O)~;J ( lli1JW.JJE) z-f:J!J€t L' n!{~tr::z z-JlWJF.9 L -C7°? 7:·7z-~:!±. ~-it 
, x..i,Jk~f'-z-~IJJUfJlvt/J;:z l::lf j__, ~-~z--JBJJx.T 6 0 ffi 2 ~Jil::f*FoT 6 ~1JO)J::.mH& 
t L '( ,i, if£ L < 'i 5 ow/ C m 2 ' J: IJ.t!t£ L< U2 OW/ C m 2 '('&')6 0 TmH&tL 
tff£ L < ti 1. 2W/ C m 2 '('&')6 0 ~i:3, n!{~ffiffl ( C m 2 ) !i, ~;fii1irs'i(::J:3v 1 '(n!{~:IJ{ 
Jf.9:. 6 ielfflO)ffiffiO):_ t ~t~T" 
( 0228 J 

£ t.:, ffi 1 ~;ffi ( ffi 1 O)~)miBz~JW.) t:: b, 1 W cm 2 J,::J.J::.O)~;J ( lli1JW&) ~ ~ 
FoT 6:. t (;: J: 1)' ffi 2 O)~Jmi&:~JW.O)j:~-ltiz-*ifl L.t.: :¼ £' lli1JW&z- rti)J::. ~-it 6:. 
t iJ"lli*b o :.nl::J: 0, ~'£6i~-~W&7°'7 7:'7~:i±.Jvtlli*, ~'£6!Wl!IJ3!:.JJEO)rtiJJ::. 
t lfflff O)rti)J::.:IJ>jjtiJ.:ftlli*6 o if£ L < ti 5 W/ cm 2 J,::J.J::. -z·;:b 6, ffi 1 ~;ffi(::~FoT 6 ~ 
JJO)J::.~f&,i. ftf £ L < ti 5 0 W/ cm 2 t·cb 6 0 

( 0229 J 
:. :.-e~Jfflit:~JW.O)iffz-JBt L -CtL ~t::mHE'.~h'£v•o ~=c-V tl1¥tfh6~-it1 

Yit::tJcO)~~']HE:f!Nt- Vt. )'\Jv :z=c- Vt 11¥tfh6 0 N /0 FF z-lffiit:%a'.Ji::t=r--3 lffim~ 
:t!N=t- VWiJ"cb IJ. ,f O) c:·t:, t;, z-~ffl L -Cb J.: v ):/J'>, :J,''£ < t b ffi 2 ~~um ( ffi 2 C7)~)m 
it:~JW.) ti~m-it·11/~&'.0)n:IJ"J: IJ~":tWt·N:fif~lffl:IJ11it;,h60)'(·ftf£ LP" 
( 0230 J 
:. Cl) J.: -3 ~::k~EE7°7 7:·7(;:J: ◊~-~-JBJvt~l=&!ffli"" 6 ~;fi,JitL m~af.]l:: b - 11'ii~i=rf.J(.;: 

t~i'H/~5'kftl::im;f ,t h,fl6 b O)'(·~tt:n,J'£ G~v Io :. O)J.: -3 ~~;fi,Jit L -CU. irtitf!f f,J: 
ti J::. i:: li~~ ~ z- tflz 11: Lt.: t> 0) t· if) 6 :. t iJ11lf :¼ L l, I 0 

(023U 
*~BJI(;:~ffii"" 6 li~~~t~fi:~~l::i:3 v ·\-c tL ~ /7 ~ir:z.\w;Jf f,J:ti t ffi~f* t O)fml::ley''ti 

iF#i --3 'l O)iJ"1lf £ L < . + 0)-""_)0)4ey'ti t L -C . ir:zit W-BJ:ti t !~~ ~ t O)rJl~JlwflH*IX 0) 
~i)q O>< 1 o- 6 /°Cl--::J.Tc'£6ii:Jlhiih-i±O)b0)'('&')60 .tit:¼ L<li8>< 1 o- 6 /°CJ..:.t 
T. ~l=.tlf :t L < u 5 >< 1 0-5 / 0ci::J.T, ~l=ftf £ L < u 2 >< 1 o-s / 0ci::J.T-C'cb6 0 ~ 

J:3 _ ~~Jffi5s11*ix t tt. .1mw O)tif-l4eyif C7)!fw'l'i1&-c·· cb 6 0 

( 0232J 

t!~Wslf*~O)~iJ". ,:_ 0)$elfflt::cb 6 ~~'tiO):,i:,~ff f,J:ti t !~~1*t O)tllhiih-1±-t L 
'(ti' 

1 : :&itfff,J::,fstiJi~f-5' 1/£t.:tt1-5' Yi';-ir:zt·. i~~~iJ'>-l::'7 2 "/ Y :Zi{f!lJttBtlm 
2 : :&,~Wf,J:ti:IJ"~+;, ::/£t.:U1-Jl Yiiiizt·. l~~~h'n·'? ;:z '71 =-> y·· 
3 : :&~Wf,J:tifJ1::Z-rYv ::z.::z-r 1 -,v-c··, i~~~iJ"-lz':7 2 '1/ Y ;zf{l(!lJt:t~Jm 
4 : :&,~ff f,J:tt:IJ1::z -r 1/v ::z;:z -r 1 -1v-c·, i~~~iJ"tf '7 ::z '71 =.yf 

5 : :&,~fff,J::,fst;o'>-l::7 2 "/ Y ::Zi:3J:V:',llc;O)tliitifit·. li~~:/J'>-l::7 2 '1/ Y ;:zj{l(!lJt:t~lm 
6 : :&~fff,J::,fstiJ1-lz'7 2 ·1/ Y ;:zJ:3J:t.l':'fkO):tl·&tif'-IT. i~~:IJ"n·'?:z '71 =.y:,' 

7 : :&itff f,J::,fst:!Ji-iz '7 2 '1/ Y ;:zJ:3 J: v:·7 Jv 2 O):tliitif'-IT. l~~~:b"-t '7 2 '1/ Y ;:zj{l(!lJt 
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02-50484%0ffl,IA.12002-332292%%ffl,IA.12002-83684% 
%ffl, 1ey'*2 0 0 2 - 5 4 0 5 7 2%0ffl, 1ey'lffl2 0 0 2 - 1 1 7 9 7 8%-~ffl, IA.12 0 
02-338588%%ffl,IA.12002-170684%0ffl,IA.12002-35296 
0%0ffl,OOR01fflffi01 93642%J,Y7vo/r-,Mlffl2002-50483%0 
ffl, IA.I 2 0 0 2 - 1 0 0 4 7 6 %0ffl, IA.I 2 0 0 2 - 1 7 3 6 7 4 %~ffl, IA.I 2 0 0 2 -
359082%0ffl,IA.12002-175884%%ffl,IA.12002-363552%0 
ffl,1A.12002-184582%0ffl, IA.12003-7469%%ffl,M*2002-5 
2 5 8 o 8 %~ffl, :tey'lffl 2 o o 3 - 7 4 7 1 %0ffl, M* 2 o o 2 - 5 2 5 8 3 3 %%ffl 
-~lffl2003-31366%0ffl,IA.12002-226495%0ffl,IA.12002-2 
3 4 8 9 4 %%¥IL IA.12 o o 2 - 2 3 5 o 7 6 %%ffl, IA.12 o o 2 - 2 4 1 7 5 1 %J}ffl 
,IA.12001-319779%0ffl,IA.12001-319780%0ffl,IA.12002-6 
2824%0ffl,IA.12002-100474%0ffl,IA.12002-203679%%ffl, 
IA.12 Q Q 2-34 3 5 7 2%-~ffl, IA.12 Q O 2-2 0 3 6 7 8%%ffl~o 
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JE7e;t,;;z t- c_.t::;t_:z t-t t~ 1 '3 > ttL 2f1i::J.---1:.0)11:'..M~rc·mnx:~n.fi~J!r::pt::-c 
i.Ii'r lt ( 11t.:.) O):i& t> ~i,, •·fl:'..i'r!thJO);: t 2'.'~~ L, -fhJ,::J.)7~0J11:'..i'rtmt::-:)P 't tl: 1 F-J, 
✓ t-11:'..i'i-~ ( --t=' F-l\/ t- t 'L Vd ) J t I,,"\ j O f'.lJIJ;U:L JE7eJ!2'.'{l:'..i'r!tbJJA' 1tir~ 
B ti., 3 2 flc•fflivt L, -f OJi.Ii'r-J:tiJ• A : B = 1 o : 9 o c•itnl:f11:'..i'i-tbJJA:l:r• r-1,::,, t-
11:'..i'rfmt•it tJ, 11:'..i'rf~BiJ{;t,;;z t-11:'..1';-!f'))Jt•it,6 ◊ ~ t::.t::, ~2'.'11:'..i'rf~A, 11:'..·@t!t~B, 
11:'..i'i-f~C0)3;Jilipf::,fl'Gff'<;L, ,fO)jJt·&J:tiJ,;A: B: C= 5: 1 0 : 8 5t•itn!::L 11:'..·@tf~ 
A , 11:'.. ir~ B :lJ{ F -1,::,, HI:'.. irtmt· it VJ , 11:'.. irfb;J C :l)i;t :Z HI:'.. irt1JJ-c· it 6 o 

(031U 
:;,j,;JEBJH::ffl~•0h6JE7e;t,;;z t-t L-CtL ti'GmB"Jt::tt!tey'(;::$rJmRi~i,,,:l)i, 1-t~a{Jt::tl:/.J 

1v1'\~l·-1Vi~~f:it., t- 1J; 1J-1v12 ::,,f~~f*, 7fw~,tC':7 ::,,f~~f*, k~**~*l~fl:'..ir 
~, +:;t 7 x. ✓!~~1*, 7 7 ::,,f~~f*, .:;t 1J ::J1 1J -v ✓11::-~wO)~*it*§2'.'flT 6 i 
OJ, .¾t.:LL /.J1v;t·iJ ::,,f~~i*-'?VJ-lf/.J;i,.;'(,f-1v!~~f* (;:;: t·, :..;'Jf/.J1vJ\y·-
1Vi~~f*tt±, 7}Jy;-tfl) ✓i~~(,t.0)/.JJy;-tfl) ✓ffi2'.'fl'GPXT-tlffit{l:'..7}(*fflO)j,,'~< Cl;--:) 
O)J;jt*m(-=f":l)>~*mtr·e@'.:lti~h '{( 1 6 b0)2'.'~T O ) Wil¥iff t::.h6 0 

( 0312) 
r::p-c::· b /.J ,i,.;r,· 0 ::.,..f~~f*, s;;-if/.J1v1 \'f-,v~~f:it.W:lJ,ti=f .¾ L <mi., t::.n.fi 0 

( 0313 J 
1::rn::, /.J 1kt' 1J ::.,..f~~f*, s;;.-iy tJ 1v1 \y··-Ji.t~~f:it.WOJ Jl. f*WIJ 2'." ~if 6 :lJ,, :;,j,;JEBJI 

liC:.h t;, i::m5i:'.~ h~\ •◊ 
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( 4 5) fey'!ffl2007-277631 (P2007-27763 lA) 
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H-14 H-15 

N -0-0-N 
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( 0316) 

:it~, :;$1£BJH;:ffl1, • Gh61£:Yc;t.;:z H±1lf:5J"'-=t-1t-k!tb;Jc· t.., , ~ l'J ~ LltiflL ~ L "=->f51"_fr-=t-
1t-k!fb;Jc·ti J.: <, 1::·=.,1,~x.;t::,\'-1/~0)J.: :i ~:m-k1t:1~~1f-t 6f5::5J"'-=t-fti't!fm < ;$;~:m 
if'tiJ£7C;1'.A f' ) "(" l., I, '11, > 0 

( 0317 J 
J£:Y6;t.;:z 1" t 1_, ·n±, 1EfLfitri~HJ~, ~-=t-ifri~lf~~1f L--=->--=->, iJ<>, J£760)*~*1t~IW 

~t, [51 T g ( tl 7 ;:zfi::f5iMr.JJE ) ·c-;h 6 ft i'tlfJJJiJ{f,ff :i L 1, • o 

( 0318) 
J£:Y6;t.;:z 1" 0) J3. fzt(W!J t L -c tL t::XT O)Xl¥JAt::!cift ~ n -c 1,, 61t-k!fbJJiJ~tffii~rc:rJ 6 ◊ W!Lz 

(;f, fey'lffl 2 0 0 1 - 2 5 7 0 7 6 %·0¥'12, IAJ 2 0 0 2 - 3 0 8 8 5 5 %0¥'12, IA} 2 0 0 1 
-313179%0¥H,IAJ2002-319491%0¥H,IAJ2001-357977% 
0¥'12, IAJ2002-334786%0¥H,IAJ2002-8860%0ffl,IAJ2002-3 
34787%0¥'12,IAJ2002-15871%0¥'12,IAJ2002-334788%%¥H, 
IAJ2002-43056%%¥'12,IAJ2002-334789%%¥'12,IAJ2002-756 
4 5 %0¥'12, IA} 2 0 0 2 - 3 3 8 5 7 9 %%¥'12, IA} 2 0 0 2 - 1 0 5 4 4 5 %~¥'12, IA} 2 
002-343568%0¥'12,~2002-141173%%¥'12,IAJ2002-3529 
57%0ffl,IAJ2002-203683%%¥'12,~2002-363227%%¥'12,~2 
002-231453%~ffl,~2003-3165%%¥'12,IAJ2002-234888 
%0¥'12,~2003-27048%%¥'12,IAJ2002-255934%0¥'12,IAJ2002 
-260861%%¥'12,IAJ2002-280183%0¥'12,~2002-299060% 
0¥'12, IAJ2002-302516%%¥'12,IAJ2002-305083%%¥'12,IAJ2002 
- 3 0 5 0 8 4 %%¥'12' IA} 2 0 0 2 - 3 0 8 8 3 7 %~¥'12:W 0 

( 0319 J 
~ t;, t=%~0),t;:z Hti't!fm ~flJiflf:Jf'ffl Lt ffll, Y-C LH ·◊ :it~' ~ -]\ ✓ Ht-k!t1JJ~ 
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( 4 6) fey'!ffl2007-277631 (P2007-27763 lA) 

fl~ftffl ~ 1 0 ~ c t·, ~~ 6 JE:Yc~il:if 6 C: c iinJgg t ~ IJ , C: tH:: J: IJ f'f~O)JE7e{g ~ 
tt6 c: t tPr.:·~ 6 0 iJ 1/3/c't:ifl::i'i-!f'~O)ft:1;IL f-7"_:i:~iffl~T 6 c: t t'E3BJE:1/ct,11J!'i~t· 
if)")' ~BJL }\•'j y 3-1 r-.f'.....O)}bffli> t·2- 6 0 

( 0320 J 
*?eBJI0)1f,mtE L*-rO)Je:rci'°oBtL 1,Wr~{gfff4'¥1\::,, r7··.1/y J c B*B~'¥$; 

~, JltJ?:::k'¥/±IJioc$;, 1 9 8 5) 0) 1 o 8JfO)lsJ4. 1 6 i::tw1t, :fr:3/t~!ll1J'iltli:itc s 
- 1 0 0 0 ( ::1=.i; 2 /lv7'-t ✓ 1/ ✓ :7•':t±~) t•i!J.U5:i::Lt..:*t*~ C I EBJi:Elit~t=':13·-n.± 
?bt..: c ~ O)B"Ci=k:5:i::~.ho o 

(032U 

Je3\:J!UJ::.ic-fl::-&!tm~, fJ!JiJ:f, ~~~~$, 7..1::.."1/::J-r-$, ~--'1'7.. r-$, LB$, 
1 1/ :7 S:: :r. '1/ r- $~0)-J}~O)~Jm{I::$(:: J: rJ ~ l t W:;nx.T 6 C: c h~t·· ~ 6 o Je:rtJ! c L 
tO)Jm)!J:Ufey'i::trJf;..!H.i~v•fi, ii~i.±5 nm~5,um, ifi. l< tl:5~2 o o nmO)it!.lffi 
--eJHtfh.fi O ~ O)JExliH.±c: ttt:,O) 1J ::.,,:3/t;'f'1Hl::-&~~*;z Ht-ii'!tbJlt" 1 ft£ t..:i::t 2 ftt11::. 
t•t::,~ o-J1:.n1u~t·&> ~ --c :G J: I,, 1 L, JI:> o v1ull"tJ-MI.ox:£ tdi~flirllnx.0:rJ:Jx:J!t•t:,~ o 
fflJ!.fllfj~t··Ji:> ~ t b J: \. •◊ 
( 0322) 

( j_[ tlfiitr:i~J! ) 
iEfLff,j*J! c i.±iEfL~ffri*T 6,mtjj~~fl°--t oiEtLff.J*tiftt:.t:, ~ IJ, $\. •1~1lifs:t·i£fli:i 

J,JiL ~-rlill.JCJ! 'LiEtLffri*J!i::1'i"£.h6 o iEfLM*J!UiftJ!i. t..:UtllxJ!is:!:ft o c: ct" 
t·2- 6 0 

( 0323 J 
iEfLff,j*tifi c L --C Ii, iEfLO)i±J..£. t..:Uffrfi~, ~-rO)itffil1f1:0)1,, ,ff?...t, ~fl°T 6 'L 0) 

"'('if) IJ , ~M!tm, 4'!€M!rl/JO)\. ,ff?... "('if)~ --Cb J: i., ·◊ fJIJ.z..tL r- IJ 7'f-JJ,. f~i¥~, ::t~-it 
J7'.l·-,vl~i¥~, 12:Y'.f-,vi~i¥~, ;f'.."lJ7 1J-JL--71v/J>i~i¥~, l::.."31/ •• lJ>i~i¥ 
~&til::.."3'fo ::.,,f~i¥1.zl(, 7 :r.=-v ::.,,s;:7 2 ::.,,f~i¥w, 7 1J-,1,7 2 >i~i¥w, 7 2 /@, 

~il 1v::1 >i~i¥~, ::t~-itY·-,Vi%i¥1*, ;z 1- 1J ,1, .. 7::., r- 3--1:: ::.,,f~i¥~, 7 ,v::tv / 1/l% 
i¥1.zl(, l:: f31/'1/i~i¥1.zl(, 7..f-Jk'Z>i%i¥1.zl(, S-3-lf>i~i¥~, 7=. 1J >Jlt=tt~i'i-w, £. 
t..:i¥~t!.r'§J-5l·-r::t 1) ·:i'?-' f~i=-r::t7 :r. >::t lJ ::f?-~h~~ff C:,.h6 0 

( 0324) 

iEfLff,j*tifit l t i.±J::.icO)'L O)~~fflT 6 c: >.: ti1t·~ o ti", ;t.."Jv7 1 1J >11::-&!tbJJ, * 
:ffi'~ffi 3 ~7 2 >11::i'i-tm&v·;z + 1J 1v1 2 >11::i'i-:t:l/J, fey'i=7f:ffi'~ffi 3 ~7 2 >11::-&!tbJJ~ m 
\. •6 C: c b"t<f £ L \. 1 " 

(0325) 

7f:ffi;~ffi 3 ~ 7 2 >-fl:: k'.lw&U..7.. + .'.l lv 7 2 >11:: i';-!M,JO)ft~fJIJ c Lt i.±, N , N , N , 
, N' -7r-37:r.=.Jv-4, 4' -S::72/7:r.=-ll/; N, N' -'3.,/7:r.=.JL..-N, N 
, -t:·;z (3-.X1-lv7.:i:.=-lv)-Cl. 1' -t:'7:r.=-11/J-4. 4' -'3--~72> (T 

PD); 2. 2-t:;z (4-S::-p-t--iJ,v72/7.:i:.=-1v)7°□1,>; 1, 1-c.7~ < 
4-S::-p-r-lJJv72/7:r.=-lv) :;..,YD""-.~-Jf>; N, N, N', N' -7]--.7-p 

- r- 1J ,v- 4, 4 - - S::7 2 / c::·7 :r. =-iv ; 1 . 1 - c::·;z < 4 - s::- P - r- 1J 1vr 2 / 7 

:r.=-1v) -4-7:r.=-iv:;..,:7 □""-~-tt>; c::·;z (4-S::;,<+1v72/-2-;,<+1v7:r.=-

1v> 7:r.=-iv;,<::J>; c::·;z (4-S::-p-t--iJ,v72/7:r.=-,v) 7:r..:::.,v;,<-;r::,,; N. 
N'-S::7:r.=.JL..-N, N' -Y(4-;,<r-~:;..,7:r.=.JL..)-4, 4' -Y72/c7:r. 
=.;v; N, N, N' , N, -7 r- 7 7 :r. =-iv-4, 4' -s-~7 2 / Y7 :r.=.Jv.I.-7JJ,.-; 

4, 4 - - c::·;z < S::7 :r.=-1v7 2 /) ;, ::t- r iJ 7 :r..:::.,v ; N, N. N - t- iJ c P - r- iJ 
~)72>;4-(S::-p-r-lJJL..72/)-4' -[4-(Y-p-r-lJJL..72/)7.. 
1- 1) Iv J 7..1-Jk'Z 1/ ; 4 - N, N - S::7 :r. =-1v1 2 /- ( 2 - Y7 :r. :.:.,v c::·=-,v) ,,-.Z::,r{:' 

>; 3 - ;,< r-~:;..,-4, - N. N-S::7 :r.=-1v7 2 / ;z+1v,,-.Z>-c>; N- 7 :r.=.,viJ 1v 

1<.'.}··-1v, tE t:, i=u*ootey'i'fffi 5, o 6 1 , 5 6 9 %BJI;fflljfi::icl!ltEn -c i., 1 6 2@0)~-& 
7f:ffi'~JJ\fi·-5J'--r171t::1fT6bO), fJIJ.z..k'C 4, 4' -t:·;z [N- ( 1-1-71-JL-) -N-
7:r.=.1v72/J c7:r.=-,v (NPD), 4::!rlffl-'¥-4-308688%-i:-¥1H::icl!G~.hti.,, 
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6 t- 1J 7 x. =-iv 7 :2 ::,, ..:i=- •y t- hi 3 -::i ;z :P-1 \- :z Hfg::~~ :ht::: 4 . 4 , , 4 ,, - t-
1J ,:z CN- ( 3-_x-f-Jv7x.=.J)/) -N-7x.=.Jv7~/] t- 1)7x.=-1t-·1~ ✓ (MTD 

ATA) ~ii~!.-fh:h.6, 
( 0326) 

~ ht:: C.:. :h hO)--t.:ff--1-~ .@JJJ\.rilH::~J.. lJ:::, £ t:::tl:..:.:h 0 0)--t.:f;JEPi·.@JJJ\.rO).±.il c Lt::: 
.@J7J\.r--t.:ffi~ffii,, 1 6..:.ti-et6◊ :tt:::, p~-s i, p~-s i c~O)~;ffl111:'..ii~i>1E 
tLa:J..tl;f-'t, lEtLflili*:tff--1-t L --C &!fflT 6 ..:. c h'>c· t 6 , 
( 0327) 

1EtLffri*JiHi_l_ic1EtLffri*-1stf--l-~' Wlli.. tL ~.@~~$, ;z e ::,,::1- t-$' ='f .y ;z t-$ 
, ·1 ::,,;, ;;: x. '1/ r-$~1';-UE:IJIIJ$, L B;*~O)~WO)JJ$(::J: !'.), fi.lDHl::T 6..:. c (;:J: IJ 
1fJl£.T 6 C.:. c hic·t 6 6 1EtLffri*-flO).im)!J:~::-::ii,. ,'"( U~t::ffirJ~]ltl:~l ,i)"i, i!!!~li 5 nm~. 

5 ,U mmsL tff £ L < (j: 5 ~ 2 0 0 nm ·c:r') 6 0 = 0)1EfLff1:it!!liJ::.ictlfiO) 1 fl£ t:::tl: 
2 f-lJ..:J.J::.h· 0 ~ 6 -!!ffU1!c· :b-:. --C ii J: l ·\ o 

( 0328) 

:t t::: , ::::P$ti!tbJJ ~ v - 7" Lt::: p fiO).@) i,. , IEfLfiri*!! ~ m ~ 1 6 = t tic· t 6 0 + O)W!J t L -c 
!i,~~f4-297076~-~~2000-196140~,~lffl2001-102 
175~, 3. App 1. Phys., 95, 5773 (2004) ~t::icl!t~:hf:::i>O) 
tJ"i~ff h:h.6 o 

( 0329 J 

< ~ rffrimf! ) 
~rffri*-fl c li~r~ffri*-T 6f1!l'i~~flT 6--t.:ffii),f_:,~ rJ, J.l;:P~IJtc·~ri±AJ!, 1E 

tL~JLrl::.!! ii ~rffi*-Tlt::1';-£ :h.6 o ~rffri*-Tlti•f!:t t:::U~Jt:!!~£!t 6 c.:. c hic·t 6 o 

( 0330 J 

t'E*, •f!O)~rffri*-1!, &tf':~Jx!! c T 6tJJ'ri'di9ID'c!!t:::fe;f L --C ~t~f!l.Ut::lf~tiT 6 ~ 
rifri*!!i::ffiP0.h6~-rffri*-t-ff--l- (1EtLF,Jlrl::.tlfi~~b6) c L -Cli, ~t~J: IJi±J\.~ 
.ht:::~-r~J£7t!!t::f~~T 6 ;fflil'i~~1H ... --Ci,, •:h~:f J: <, ,f O);t,t;JEU:: L-C !it'E*:i~W0)11::ir 
!f'b;jO)i:p,7,f_:,{3::~0) fJO)~i!HR L -C ffiP6 ,.:_ c tJ"ic·t, W!Ji..tL =. t- o~ffi 7 Jk;tv ::,,f~~ 
~, ;_;:7 x=-1v='f /1/I~~~, +:i"e-'7 ::,,;;::;1"-='f > n~~!*, n ,v;r,·~~1 ~ v, 7 v:i" v 
=- 1Jf·::,, ;< 7' >"i~~~, 7>" t- 5-='f /y ;< 7' 1/&tf7>" t-01/f~~!*, :i"='f--Jty71/··-,v 
i~~~'Wh"i~ff h:h.6 0 ~ h ,::, J::.ic:i"='f-Jty71/··-1vi~~~t::tn ,-c, :i"='f-it~~71/··-
1vffiO)mt*W-r~'niWJJR-rt::~m Lt:::-f-1Y11/··-,vi~~J'.*, ~rll&5l~c L -CWG:h -C 
\, •6 -='f / ='f-it 1) >"ffi~flT 6 ='f /-='f--lj- lJ >"i~~~b ' ~rfit*-;f;tf-'l C L--C ffiV\6 . .: C h'>c· 
t 6 0 ~ h (::.: n f_:,O);t,ffi~ f5JJJ\.rii'f (;:~J.. Lt:::' £ t:::U..:.nh O):,tffi~ f5J·.frrO).±.jJf C 
Lt.: [51-51--rtlfiz-Jl:Ji,., 6 . .: c b c·t 6 ◊ 
(033U 

£t.:, 8 -='f / 1) /-IVi~~-f:*O),&mit~, {71Jj_tf, r- 1) A ( 8 -::'f / 1) /-Jl-,•) / IV 
~=-r'JL (Al q), t- 1):Z (5, 7-y,:Joo-8-::lf/lJ/-A·) ;lv~=-r'JL, t-
1):Z ( 5, 7-;_;;7·ot-8-::'f/ 1J/-;t,.) 71i,:2=-r'JL, t- 1J;z ( 2-;1.+1v-8-
='f/ 1J /-1v) 7;1,,2=.r'JL, t- 1J:z < 5-;1.+1i,-s-~,,1 1J/-1i,) 7Jv2=-17L, 
t';z ( 8--='f /I} /-Iv) ~i'd (Zn q) ~- &rf C.:.i1.00)-&mit£fH*O)i:p,C,,,&mittJ>I n, 

Mg, Cu, Ca, Sn, Ga:it:::UPb(::~tffh-:.t:::-&,~ill*i>, ~rff1*-:f1fic l... 
'"( ffl\,. 6 = C i)it•t 6 0 ,f O)ff!L ;< 7' Iv 7 1)- b L < U;< 7' Jv7 )' 0 ~/ =- ✓' £ t:::~j:.-f 
;ht::,O)*tllffih{7 lv='f Iv~-? :ZJv,t; >"mt~~c·@'.ffi~ .h --c ·~ 1 6 b 0) b' ~rffri*-ttf--1-c L '"( 
tff £ L < ffii,. l 6..:. t h'>c·t 6 " £ t:::, 3e:3/6f!O)--t.:ffi t L -c W!J:>IT Lt:::;;: ;z+ 1J ,v e5;;: 1/I~ 
~l*b' ~rffri*;f;tfic L '"( ffil 1 6 = C iJ"ic·t 6 L' 1EfU±.AJiL 1EtLffi*!! C ~~t=' 
n~- Si, n~ - Si C~O)~~~~b~rffi*-tlfic L -Cffil•6 ,.:_ c h'>-C··t 6 o 

( 0332 J 
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£ t.:, :1 /"l 1/'"lj- 1 2 3 O)~f.l[O)*j9'tt, 1J::O)JE=i!i:1a{}O)E:IJ;J□ £ t·mm l t f:lf;j9' l t ti 
J: 1, 1 L, rXJJJE3!tf§{}iJ1 El11J□ 2:-h6 Il[fftrt::tiz~~-ttt ii J: 1, 1 0 

( 0366 J 
:;$J513JH::.i::, 1, 1--c u, J:::3zt l t.: 1 :7 "r 1 7··--;7 t- 0 '1/ :7 :zJJ;rtl::mF:, i", JE=i!i:f§°{}iJ,JE=i!i:~ 

ht.: t ~ O)l;.7''-.Yfg;{}t::ffi L t1ffflE L *r~JE:rc2:'-tt6r{,1/ ;..,7''7 r- lJ '1/ :7 Xjj;rtO) 
JE:rclJl5\11Jt· ii J: 1, 1 Q 

( 0367 J 
12ll stL r,•1/1/7'.?t- 1J '1/:7xn;rtt::J:6~:.ir-~tlf.0.m:;rtl2lt··.::b60 12ll 5(;:j:51,it 

, 1il:ic0JE=i!i:~ 1 1 5 t 1i~0@{*7'·-.Yjl 1 1 6 iJ1@* 1 1 3 ~~A.., t·frtr/lJ L lf~ri-J: 
l::l.lHt Gh t 1, 1 6 o 

( 0368 J 
)ll!liX:tE=i!i:t= J: 1) JEffil 1 1 5 O);E=i!i:1§ {}iJ'>EIJ1J□ 2:- .ht.: t ~ , E:1111□ ~ .:ht.:,t~ 1 1 5 t= 

tim L --c ·~ 16@* 1 1 3 iJ~l®f*7'·-7'(§{}l::J;6L t J'E:rcT 6 ◊ r, '1/ ;..,7··7 t- 1) '1/ :7 Xjj;rt 
tt±ffi* 1 1 3 t:: 7 .7 T 1 7"*riJ''£ < , ~m:1 ;z r-0f.&lfa¼iJ'~+.:h6 o 

( 0369 J 
[ ~13JI~tlf. J 

:;$J513JI0)1ffj&E L:t:ft-'H:;L £ t.:, ~13JI~@'. t Lt, ~·~EJe0J'E:rc~1:: t 61fff&E L * 
-=ri=~mt·~ 6 ◊ tit10~;tt;fqt::J: rJ 1i~cJ)JE:rce~1AJffifl::JE:Yc2:--tttiHet-::J: 0 se 
J'E:rl~t~6o filX0~E.0ir!lh-ir,b-ttt l--CU:, WE.,~- we03l!lle03'"70J'E 
:Yc~*iSrE:~1'.=li~-ttt.: i 0t·i J: 1, 1 L, wet Jre, w~t*ie~0tllfe01m1~~f1Jm 
lt.: 2 '"70J'E:rcfJii::ki&:-E:~1'.1f Lt.: ii 0t·b J: 1, •◊ 

( 0370 J 
£ t.:, tit10¥e:Yce~t~6 t.:Y)0JE:rctt.f1v')if!lh-irv-ttu _ ttJ.t0 1J 1/:rc£ t.:t±m:rc~ 

~-t 6;ttf-i < ¥E:Yc r-H::.,., t- > ~, 1itxfflhirb-ttt.: i 0, m:rc£ t.:tt lJ ::..-:Yc~¥e:Yc-t 
6JE:rctt.f-+t, ~tJE:Yc;ttf-iiJ,t::,0:Yc~lIDJj(:g:Yct Lt JE:rci"" 6e*;ttf-it ~ir!lhirb-ttt.: b 
00 i.-, i"i1. -c i J: 1, 1iJ,, **13.J=H= ~ 6 s E.1ffflE L *rl=H~, --c tL ¥ex r -r,::.,., t- ~ 1i 
~fflh-i;;b{t 6 J.JAiJ1t{f £ L ~ 1 ◊ 

( 0371 J 
tiik0¥e:'il:e~tf6t.:/lb01ffflE L*r0T1fflrott L-cu, tiJx0¥ex r-1,::.,., t- ~, 

~'"70) J'E:rc!! i:f:r t= :m[J:i(:f'Ftt 2:- -it 6 }]$, 1ilx 0)§'.e:rc!! ~ 1f L , ~¥ex!! i:f:r t= ~~,E:O) ~ 
~6 r-1,1/ t- ~-fh-t'.h1¥tt2:--1±-6J.J$, ~'£6i&-E:t=~-t 6mv1,@*~< t- 1J •:; .7 
:Z;jKt=IDnx:-t 6 J.J$~iJ'*'f t::,h6" 
( 0372 J 
:;$J513JI(;:fj 6 Ele~E L *rt::;B ~ ,-c tL cf'.,~t::J;6 L,~ffifl;:;,( 7' ,i,7 ;:( .7"'?11/ .7 



SDC EX. 1002 - 422/515

( 5 2) fey'!ffl2007-277631 (P2007-27763 lA) 

V'x '1 t- 7° ~J 1/T -1 1/:7··~:tf--u,37--=-1/:7··~»ffi L --CL J:: l- )0 1, :;1--=.1/:7··---t-6 tJ;-ktL 
~f;JjiO),;z;.~1,-;i---=-✓f L --c i 11 ~, L, ~tJt:::'ltJi~1,:;1--=- ✓:,;·L --c i ·~,1 \ L, *r 
~Ji~ 1, 37--=-1/ :7· L --C 'L 1 , 1) o 

( 0373 J 

9E::'ltJit::ffl1 1 6 9E::'lttff'-l-c L l t.i*(::i!irJf;JHj:~ < ' {3r1J;U;f)ad1t*~*Tt:::Btt ,f.J\ '1/ :7 
31 t- ·-c::biH:f, CF ( :IJ 7- 7 -1 Jv-7-) fey"t1(::t,tJ;6 Ltc.:~$tii!lt.Ilt::J@15----t-6 J:: :it::, 
*9EaJH::1:i6 B:&il{:$:, :i t:::1}~0)9E::'/ttffiO)r::pfr, t., (:f~O) L 0) ~~tR L --C .fflh-kb'lt--C 
B-e.{ti'"iHf J:: 11 ◊ 

( 0374 J 
2=.0)J:: -3 i::, B-e.Je::'/t~E L*--rU, WJ~c*~..y·J\1 A, T -1 Y..7T/1 t::1Ja,t l, cg. 

lffi9E::'lt::'ltiffiL mtBJJ~M c L --C , *·~fflmtBJJ, Jf[Jf;JmtBJJ, :t tc.: _ ~ ::'lt::'/t~O) J:: :i ~ 1 lffiO) 7 

1/7° c L --C, i?itit*~~MO)l\•:1 :7 3-1 t-:tf, *~~Mt::t1ffflt;:ffi1·1 t.,.h.6 ◊ 
(0375J 

-fO)ft!L ~:ffi:Jb~. f§{}:f!_ ::'lt~cmttf,is;:tfO)::'lt~, ~r¥Jtrt¥M0)3/t~, ::'lt]]ifi~rll:\ 
.ff&O)::'/timc ::'lt-t:1/-tt-O)::'/ti.lj:tf, '2:.' t.,t::,±*~~M~£~t---t-.fi~mO)*ft¥ffl~m.n~:tf 
$1 •ielfflO)fflj£i;>*ff C:,.h.6 0 

(~nmWIJJ 
( 0376 J 

1-::.tT, ~»tl!:fJlI~*'·r--c*9EaJJ~ ~f*a"Jt::fJtBJJi'" 6 t;,, *?eBJJtt c:.t-._t., i::mt,:i:'.'2:.'tt.fi i 0) 

--ci±~v,0 ~:B, ~n&fJlH:::Bti--C 1$J d:l.fi~•tl: 1:¼J O)*jf;~ffl1,.fiiJ,, ley't::1t1rrJf:;,~ 

v,f;JPJ 1 'ft~w J ::b 6 Pt.i I itI.% J ~ *i"'"" 
( 0377J 

~J'jfilf}IJ 1 

<<tfY..J\ 01't1w.~t1Jif*O)ft~» 
[ !rtf'-1- 1 O)f'i=~ J 

tmlllir£::tt < ~ t tt±~:7 1J 71\- r:1- t-Ji < c He) ft*" 1J x..1-v 1/Tv7 37 v- t-
(PET) 7-1JvL, PETO)J¥'2:.' 12 5;nn, CHCO)J¥'2:.'6Jim) J:J::, J.z),TO)f'I=~ 

?fd't"'C, ffi 1 ~:00~ : 5 0 0 nm, ffi 1 / '\ 1) 7lffl: : 5 0 nm, ffi 2 ~ffijffl: : 5 0 0 nm, 
ffi2J'\l);jffl:: 5 0 nm, ffi3~1,rjffl:: 5 0 0 nm, ffi3J'\ 1J7lffl:: 5 0 nm, ffi4~ffi 
Jffl:: 5 0 0 nmc)IIJJJP.:wlffl:IDrrx:~1=rP, H7 Ji~fflJiLtc.:~:f-tl ~:fttc.:o 
( 0378) 

( ~:j,f jffl:O)f'I=~ ) 
IZI 5 t::ictft0)::km.EE7"3 ;(?CV D~M~ ffi1 •--C, J.,.::.(TO)?kf't-t'·ft~ Ltc.: o 

( 0379 J 

< ~:oo!miH-k ff ;:t.J11fix:!t-m > 
-Jb.~lf:7.. : 'flf~if::Z 
wlffl::JBrrx:t.f:7..: ""--.::'f-it.x1-1v;..,~.1/□ .::'f-tt1/ 

~1J□if7.. : ~~ff Y.. 

< ~:oolmrrx:Jffl:?kf't-) 

9 4. 8 5-f:$:ffl:¼ 
0. 1 5-f:$:ffr:¼ 

5. O-f:$:ff:¼ 

ffi 1 ~f;JjiffllJ ~~~ J\1 ·'?>uif~PJr 1 0 0 kHz Oli?FE:- F) PH F - 6 k 
JWJ~IX 1 0 0 k H z 

lli ::fJW.!l'. 1 0 W/ c m 2 ( C: O)ffi'rO)~fEV p ti 7 kV ··e;:b-:, tc.:) 
~;fii)iiffl 1 2 o °C 

ffi2~,f,)iffllJ ~irntlffim 1,-1vI* 13. 56MHz CF-5OOO-13M 
JWJi~fX 1 3 . 5 6 !VI H z 

lli::fJWflt 5W/ c m 2 ( ~O)ffi'rO)~,EEV p !.i 1 k V-C::-;b-:>tc.:) 

~~iMrflt 9 0 °C 
( / \ lJ 7JllO)f'I=~) 

1AJ t: ::km.EE7"3 ::r::7 c v o ~@'.~ m~,, 11T O)?kf"f:.t•1t~ Ltc.: 0 

( 0380 J 
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< 1 \ 0 7 llliHii-ti :zm.tixJm > 
O)(~if:Z : ~'!IUf:z 
:fi)ll:JBnx;t,f;z : -r t- 7 I t- ~ 1/ s,., 3::,,, 
~1Jatf:Z : ~~;ij :Z 
< ~ffilllnx:JBt5'kftf: > 

( 5 3) ~ey'!ffl2007-277631 (P2007-27763 lA) 

94. 9 9f:¢fft% 

0. 0 1 f:zl(ffi:% 

5. Oizl(ffi:% 

ffi 1 ~t~fflU ~i®'~ J\1 ·'j"::,,,ujf~p)r 1 0 0 kHz (~~\,'FE:- F) PH F- 6 k 
}ff} ~BlfX 1 0 0 k H z 

lli jJ @Ji'. 1 0 i]V / c m 2 ( C: O)~O)~J± V p t:I: 7 k V '(\:I,':, ---:d..: ) 
~i,i)iiffl 1 2 o °C 

ffi2 ~:fifflU ~iJffir:Ji J,-Jv_L~ 1 3. 5 6 MHz CF - 5 0 0 0 - 1 3M 
}ffi~fX 1 3. 5 61\/IH z 
lli jJ@_)i'. 1 0 w /Cm 2 ( C: O)~O)~J±V p t:I: 2 k v•czb '"') t::.) 
~:fiill!li'. 9 0 "C 

[ ~f----f 2 O)ft• J 
____c_fi:.~;f11 O)ft.(;:;tn- ,-z ... ~ffi)ll0):JBJ£Ll¥t }\ l) ;)llO):Jf:;fix.::I]iO)f'a'j ( 3 flffi'Jr) --e 

... 1¼11 O)b) (;:fc.BO) -'7 1J--=.::,,,;.-·o- 3 ... fi!i~o-"? &Ult~~~J\-iJ,t;,;j:lnx;~ht::. 
fIM:rt"7 x 7·-:; lJ ---t-- < -r ,v1-.;:1±• ... :z "7 x --::;:-·::,,,) ~ ffii,. ,t::.J..1JH±ll'tlff!H= L -c ... ~f----f 
2 ~fi::•Lt::.o 
(038U 

[ !rtf----f 3 o:ift• J 
---1=.ic~ft 1 O)ft.(;:;Bi,.,-z ... ~ffi)llO):Jf:;fix.Iffltr;:iJ 7Jllo:i:JBJ£I;f¥0)j'a'j ( 3ffi!PJr) --e 

... i¼!lO)a)~~tltO)ft!i~-r-7( (a):z20::,,,tl.O)?lJ--=.:;,,,7T-7EC-31 
5 ) ~ fflt >t::.fiffi!l!:rtJ{!t!JJ~*:nit~ ffii,. ,t::.t.lJH±ll'tl~(;: L c, ~ft 3 ~ft- Lt::. o 

( 0382 J 

[ !rtf----f 4 O)ft• J 
---1=.ic~ft 1 O)ft•(;:;61,- ,-z, ~ffiJilO)jfJJ£Ifflt }\ l) 7,~0):Jf:;fix:IfflO)j'a'j ( 3 liiPJr) --c 

... 1¼12 (;:fj:.iftO)~ifi&::n:rt~ ffii,-it::.~!tm~~tl'. ( f$Wt±•o:i UV U - F~) ~ ffii,. 1tdi 
M:rtJ{!f:m~*:nit ~ ffii,. ,t::.J..::J.JH±ll'tJ~(;: L -Z, ~ft 4 ~ft• Lt::.◊ 

( 0383 J 

[ ~f----f 5 O)ft• J 
---1=.fc~ft 1 O)ft•(;:;Bi,. ,-z ... ffi 1 ~ffilll~:JBnx: Lt::.fit, ffi4~ffilll~:lBfiltT ◊ £ t·o:i~ 

c O):Jf:;)£I;j¥0)j'a'j ( 6 ffijpJr) t· ... 1¼11 0) a ) (;:fj:.tltO)fti~-r-7° ( ( ~) 7- 2 o '.1/tl.O) 
-'7 1) --=- ::.-,--7··9--7°E C - 3 1 5 ) ~ ffl 1,- ,t::.fiij!l!:rt~!t-m~*F~ ~ ffli,- 1t::.J..17'H±µ't]~(;: L 
c, ~f----f 5 ~ft• Lt::. o 

( 0384 J 

[ ~f----f 6 O)ft• J 
---1=.fc~ft3 O)ft•,=:Bi,..-z ... ~ffimt&u·1-.;: 1J TJilO)r'J::tt.tj"~~ ... rfc.O):nitt=~!i!!LJ::. 

J..17'H±ll't1~(;: L c, ~fi6 ~ft. lJ::.0 
(0385) 

( ~ffi)mO)ft• ) 
~@mi~~tl'.o:i~@t-flpg(;:, ~-tH.·-l::·:,r-L, 1 o- 4 Pa£--C·~@JmmLt::.fit, -rt-3 

It-~ S., S-,3 '.1/ (TEO S) ... 7J<~;ij:Z[il{.F-"-... l) ry L.;lf:Z ~Jf'IV1, l:[J1JD~J± ( R FJ,17-

) 1 o ow ... ~-ttill!!i'.1 s o °CO)?kf4t· . .1f-:l:SJffit**=ffiiJ'il 1 . 3 nKrix% t ~ ◊ J: 5 
i=nKf----fo:if~~•~5M1nm• LiJ:iJ-'i e:, ... ~ooli~:JBfilt Lt::.◊ 
( 0386 J 

( / \ lJ / )llO)ft• ) 
~@mi~~tl'.o:i~@t-flpg(;: ... ~-ttr----f~t •:, t- L, 1 0- 4 Pa £--c··~@fill'A Lt.::fft ... -"-...~ 

--it>1-Jv1/1/0~--it✓ (J..1r ... HMDSO.!::Dlt}fc.T6) '**n·::z. -"-...l)r'JL.77·;:z~ffli,-, 
l, l:[J1JD~J± (RFF'\1:,7-) 3QQ"\]V, ~;j1jffll 80°CO)§Rf4'-'(-'J\l);}i~:Jf:;)J¼Lt::. 0 

( 0387 J 
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( 5 4) fey'!ffl2007-277631 (P2007-27763 lA) 

%'. :g.fey'ttf ii 0lllU 5:i:: » 
111::_fF~Ltc:llit:f-l-1 ~6 ~::-::>\. 1'"(' )\l) 7.!Et, ~ffi.!Et0i~**fl:IL £.t,_:)\l) 7Jmt::-::> 

\.•--Ct±-f0f"J$Jt:1J2'."i!!U5:i::Ltc:o £.tc:, ;f;01)I.1-vY-rv7:>'v-J-. (PET) 71/v.L. 
l::_(;:;1f ;z1" iJ 7 111:filmffJ!fis; 2'."tl:Jff\t Lt,.::g.~fH::-::> 1., 1--C, ffiJ!f,!s;07}(~m_~~l¥2'." iffU5:i:: L 
t,.: O illlJJi:'.$t::-::>\. Y"( W.Ti::jf-T O 

( 0388 J 

<wt*-%1fI> 
11=~ Lt,.::g.~ffilm. -t '7 2. ·:1 Y Jm0wt*-%1f I 2'." X P s t::tiffU5:i:: Lt-.: ( l!K-=f~i!lli£%) 

◊ w:**1r*ttTic0X P S$t::J.:-:)--C~1±1~:h6~flXiU%t·j,'> 0, J,,::J.Tt::5:i::~~:h 
-6 0 

( 0389 J 
~-=flx~Ji'.% (at om i C CO n Cent rat i On) =w:*~r01W~/~~ 

yO)fW~ x 1 0 0 
X P S~001M'fr~f!i!±, *JEBJltU, VG'-!f1IY-r171 ·:1 Y ;;zt:f:~E SC A LAB 

- 2 0 0 R2:"ffl\.1t,.:" !3.f:;ls;a,g~::,±, XitlR7 /-n::,±Mg2:"ffl\.1, /±11J6 0 OW (1.J□.ifil~ 

EE 1 5 kV, I 2 ·:1 S., 3 Y~ffi14 0 rnA) t·j!lJJJi:'.Lt-.:0 x.t,Jv:3f-7i\'fW1ml±, mi¥~ Ag 
3 d 5 /2 t."-Y 0¥-fiM:i't''fflJElJ-.: c e-, 1. 5 e v~ 1. 7 e V c~-6 J.: -3 t::f£%::'.L 

( 0390 J 
i!!UJi:'.c L "CU:, :n;f, ffi·@i-I.i,1v~·- O e v~ 1 1 O O e V0ielffi2'.", 7"-J>J['z!'JJbh 

ra'11iiS'i 1 . 0 e Vt•i!!UJi:'.L. P:lr>~-fi5c*i.Jtf~1±1~:h.6iJ•2'."*!i:>tc: o 

( 0391 J 
o:t::, :f§!/±1 ~ht-.:, . .:r. ·:11- Y 7··1 ;:t Y:fl~~< ~t 05c*t::-::> \. 1'"(, --r·-::7 0Jf:Z 0 Jbh 

ra'11iiS'i2'." 0. 2 e V c Lt, -f0:i&*'i!HJE2'."-'1-i.6:'lc~rt."-Yt::-::>\.,ti-o-;;z~'YY2'." 
:B z=. ~ i,.,. :g.5c*0;z ......z:7 r- ,v~ lfflJJi:'. Lt-.: 0 

( 0392) 
{!Ji?:, i1..t,.:;z......z:7 r-Jv!±, i!!UJE~f!i. 2b -6 \. 1i±, :1 Yt." .1. -:7 0~\. ,t::J.: 6-%1fl¥-~l±l*t 

~0)~\.•~1:.1:itL!i:>~<T-fitc:!i:>t::, VAMAS -SCA- J APAN~0COMMO 
N D AT A P RO C E S S I NG SY STE M ( V e r . 2 . 3 J,,jJ;}:iJ~tf £. L \., 

) l::_i::!l!i:HHJ-.:fiL ~'/7 J-.tJ/1f.ll[~J3=~1.,., :g.71'-:f'Jr::7-3/·:1 r-05c* C~*- ~*­
'71*, 1-.Y~,/~) 0'%1f¥0fii2'."~rf:ir&!!li'. (at om i c con cent rat i 
o n : a t % ) c L '"(:sjt!i)t,.: o 

( 0393) 
5:i::I!l!!:f.ll!.2'." ;f3 = ~ :J wJi::, :g.jc*(::-::> I,,'"( CO U n t S C a 1 e O)~"{ 1) fv-S., 3 

Y~;B 2=,~\, >, 5 ;t'."1 Y J-. O)AL-:;.)Y :7•'7!!:f.li[2:";f3 =~-:)fC: 0 5:i:'._I7!!:f.ll['"('U, )\ ''/ :7 7''7 
ry yr 2'."~* Lt-.: t."-Y I. 1) 75~H!t (Cps* e V) 2'."ffiV,tc:o }\•'j Y y··3 ry y H1J1f.ll[t:: 
tL S h i r 1 e y i:: J.: 615$~ ffl\, 1t,.:" 
( 0394) 

< f"J$Ji61J > 
-t:3 -2. •:1 :7lm$0f"J$.t61J0i!lUJi:'.U. J,:J.T015$t::J.: 1JlfflJJi:'.Ltc:o llll~, i!l1J5:i::Jmc ~ I: 

Mil£., )¥7:i,J) -t 7 2 ''I Y ,!Et~ , !Jli 1 0 rn rn , -N: ~ 5 0 m rn , Wh O . 1 mm 01:i~~tOC__l_ 
t::µ'tl I: 15$(:: J:: IJ W!J.h 1 µ, m t ~ o J:: :i ~Im L, ('I=~ L tc:'-Jf Y7"Jvt::~ I: -6 t;-;i"~'-!f Y 
7°JvO)[ll]$2:" l::_(;:IPJftt, NEC =*ti~, fi)m!f',mttiW1iffi~f!iM H 4 0 0 0 t::ti1J5E L --C 

(0395) 

(;,fc~~~~*> 
('I=~ Ltc:llit;fi 1 ~ 6 (.::-::> ~ 1 't', J I S K 7 1 2 9 B (::too~ tLtc:15$t:: J.: 0 i!IJJJi:'. L 

tc: 0 ~ :B, 7}(~m~~I¥U, ( ~) :7 iJ I -r ·'J :7 t:f:~W O P ET - 0 0 3 :Jl'l ~ flf:ffl U!lUJi:'. 

Lt-.:" 
(0396) 
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( 5 5) ~ey'!ffl2007-277631 (P2007-27763 lA) 

C:. C:. "'"c' 1 o- 2;t-y•'-:;t "'"c'U:, t:J Yt±~mm~:i&!~UJE~fi:O X -TRAN 2/2 1 

• L.Y' 17°&tf'7J<~~~~-1¥i!lUJE~fi:P E RlVIA TRAN-W3 / 3 3 G.Y' 17°t::J.: IJ£ 
if,--lf Y7°lv~ 1:1:)l&~fillf LI.::f1L t :J /t±~~fi:~£if,t:::tt:iE {i:-fi\, >, 1/ 2 J_ v-1/ 3 ✓ t:: 
J.: 1J 1 0- 7 ;t-::$7'"-:;t "'"t'':>71-fE!r Lf.:: ( 4 0°C. 9 0 % RH) 0 

( 0397J 

J,::J.J::. t:: J: IJ 1~ t:, .htc::*~~ ~ , ~ l t::;,r,i'" ◊ 
(0398J 
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National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C. 
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for an 
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security, 
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application. 
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AMENDMENT TRANSMITTAL LETTER Docket No. 
PICTIV 3.3F-001 CCCC [49] 

Application No. Filing Date 

I 
Examiner 

I 
Art Unit 

18/492,397 October 23, 2023 TUNG X LE 2844 

Applicant(s): PICTIVA DISPLAYS INTERNATIONAL LIMITED 

Invention: ORGANIC-LIGHT EMITTING DIODE 

TO THE COMMISSIONER FOR PATENTS 

Transmitted herewith is an amendment in the above-identified application. 

The fee has been calculated and is transmitted as shown below. 

CLAIMS AS AMENDED 
Claims Highest 

Remaining Number Number 
After Previously Extra Claims 

Amendment Paid Present Rate 
Total Claims 16 - 20 = 0 $ 100.00 $ 0.00 
Independent 

5 - 5 = 0 $ 480.00 $ 0.00 Claims 

Multiple Dependent Claims (check if applicable) □ 
Other fee (please specify): O $ 0.00 

I TOTAL ADDITIONAL FEE FOR THIS AMENDMENT: II $ o.oo I 

I ✓ !Large Entity Osmall Entity 

I ✓ INo additional fee is required for this amendment. 

D Please charge Deposit Account No. in the amount of $ 

DA check in the amount of $ to cover the filing fee is enclosed. 

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

I ✓ IThe Director is hereby authorized to charge and credit Deposit Account No. 60-1866 

as described below. A duplicate copy of this sheet is enclosed. 

I ✓ !credit any overpayment. 

I ✓ !Charge any addttional filing or application processing fees required under 37 C.F.R. § 1.16 and 1.17. 

/Richard J. Botos/ Dated: 9/13/2024 

Richard J. Botos 
Attorney/Agent Reg. No.: 32,016 

BOTOS CHURCHILL IP LAW LLP 
430 Mountain Avenue, Suite 401 
New Providence, New Jersey 07974 

I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing 
system in accordance with 37 CFR § 1.6(a)(4). 

Dated: 9/13/2024 Electronic Signature for Richard J. Botos /Richard J. Botos/ 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0031 

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

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
18492397 I 

Filing I 2023-10-23 
Docket Number 

PICTIV 3.3F-001 cccc [49] I ~~it I 2844 Number Date (if applicable) 

First Named 
Ulrich Kastner-Jung 

Examiner 
TUNGX LE 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

□ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

18] Enclosed 

18] Amendment/Reply 

18] Information Disclosure Statement (IDS) 

□ Affidavit(s)/ Declaration(s) 

□ Other 

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

□ Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

□ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

18] Patent Practitioner Signature 

□ Applicant Signature 

EFS - Web 2. 1.16 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTO/SB/30EFS (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0031 

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

Signature of Registered U.S. Patent Practitioner 

Signature /Richard J. Botos/ Date (YYYY-MM-DD) 2024-09-13 

Name Richard J. Botos Registration Number 32016 

This collection of information is required by 37 CFR 1.114. 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 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

EFS - Web 2. 1.16 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

EFS - Web 2.1.16 
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I hereby certify that this paper (along with any paper referred to as being attached 
or enclosed) is being transmitted via the Office electronic filing system in 
accordance with 37 CFR § 1.6(a)(4). 

Dated: September 13, 2024 
Electronic Signature for Richard J. Botos: /Richard J. Botos/ 

Docket No.: PICTIV 3.3-001 CCCC [49] 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Ulrich Kastner-Jung, et al. 

Application No.: 18/492,397 

Filed: October 23, 2023 

For: ORGANIC-LIGHT EMITTING DIODE 

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

Confirmation No.: 8803 

Art Unit: 2844 

Examiner: TUNG X LE 

SUBMISSION OF INFORMATION DISCLOSURE STATEMENT IN SUPPORT 
OF REQUEST FOR CONTINUED EXAMINATION UNDER 37 C.F.R. § 1.14(c) 

Dear Sir: 

It is respectfully requested that the accompanying Information Disclosure Statement, filed 

after issuance of a Notice of Allowance, be considered pursuant to 37 C.F.R. § l.97(b)(4). The 

references were cited in IPR2024-01095 for related patent US Patent No. 11,828,425. The present 

submission is submitted along with a Request for Continued Examination Under 37 CFR l.114(c). 

Submission of the present Information Disclosure Statement should not be taken as an admission that 

any cited reference is legally available prior art or that the same is pertinent or material. 

All required fees are being paid via credit card. However, credit any overpayments to our 

Deposit Account No. 60-1866. 

Dated: September 13, 2024 

4894-6540-5411 , V. 1 

Respectfully submitted, 

Electronic signature: /Richard J. Botos/ 
Richard J. Botos 
Registration No.: 32,016 
BOTOS CHURCHILL IP LAW LLP 
430 Mountain Ave. Suite 401 
New Providence, New Jersey 07974 
(908) 738-1770 
Attorney for Applicant 
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I hereby certify that this paper ( along with any paper referred to as being attached or 
enclosed) is being transmitted via the Office electronic filing system in accordance 
with 37 CFR § 1.6(a)(4). 

Dated: September 13, 2024 
Electronic Signature for Richard J Botos: /Richard J Botos/ 

Docket No.: PICTIV 3.3F-001 CCCC [49] 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Ulrich Kastner-Jung et ai. 

Application No.: 18/492,397 

Filing Date: October 23, 2023 

Title: ORGANIC-LIGHT EMITTING DIODE 

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

Dear Sir: 

RESPONSE 

Confirmation No.: 8803 

Art Unit: 2844 

Examiner: TUNG X LE 

In support of the Request for Continued Examination, please amend the above-identified 

U.S. patent application as follows: 
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Application No.: 18/492,397 

IN THE CLAIMS 

1-21. Cancelled. 

22. (Currently Amended) A device comprising: 

an organic light-emitting diode comprising: 

an organic layer sequence, 

a radiation exit area, and 

Docket No.: PICTIV 3.3F-001 CCCC [49] 

an encapsulation wherein the encapsulation forms a seal of the organic layer 

sequence against environmental influences, 

wherein the organic layer sequence and the encapsulation are disposed on a carrier, 

wherein the organic layer sequence comprises at least one radiation-emitting region 

configured to generate electromagnetic radiation in a spectral range from infrared radiation to UV 

radiation during operation, 

wherein the organic layer sequence comprises an electron transport layer that is n­

doped; and 

wherein the organic layer sequence comprises an emission layer comprising an 

iridium-containing compound; and 

wherein the electron transport layer comprises 8-hydroxyquinolinolato-lithium. 

23. (Previously Presented) The device of claim 22, wherein at least one part of the 

encapsulation is formed by an insulation layer, and wherein the insulation layer comprises at least 

one of: resin, silicon oxide, or silicon nitride. 

24. (Previously Presented) The device of claim 22, wherein the encapsulation comprises a first 

encapsulation layer and a second encapsulation layer, the first and the second encapsulation layer 

each having a respective volume structure, 

wherein the volume structure of the second encapsulation layer is independent of the 

volume structure of the first encapsulation layer, and 

the volume structure of the second encapsulation layer has a higher amorphicity than the 

volume structure of the first encapsulation layer. 

-2-



SDC EX. 1002 - 454/515

Application No.: 18/492,397 Docket No.: PICTIV 3.3F-001 CCCC [49] 

25. (Previously Presented) The device according to claim 22, wherein the orgamc light-

emitting diode comprises a hole transport layer that is p-doped. 

26. (Previously Presented) The device according to claim 22, wherein a color filter is arranged 

between the emission layer and the radiation exit area, and 

wherein the color filter is configured to be highly transmissive for a first spectral subrange 

of the generated electromagnetic radiation and highly absorbent for a second spectral subrange of 

the generated electromagnetic radiation. 

27. (Previously Presented) A device comprising: 

an organic light-emitting diode comprising: 

an organic layer sequence, 

a radiation exit area, and 

an encapsulation, 

wherein the organic layer sequence and the encapsulation are disposed on a carrier, 

wherein the organic layer sequence comprises at least one radiation-emitting region 

configured to generate electromagnetic radiation in a spectral range from infrared radiation to UV 

radiation during operation, 

wherein the organic layer sequence comprises an electron transport layer that is n-doped, 

wherein the organic layer sequence comprises an emission layer comprising an iridium­

containing compound; and 

wherein the organic light-emitting layer sequence comprises a cathode having a thickness 

of at least I nm and at most 50 nm. 

28. (Previously Presented) The device according to claim 27, wherein 

the cathode comprises one of: Silver, Magnesium, or an alloy comprising Silver and 

Magnesium. 

29. (Previously Presented) The device according to claim 27, wherein the cathode is in direct 

contact with a Lithium containing layer. 

-3-
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30. (Previously Presented) The device according to claim 27, wherein the electron transport 

layer comprises 8-hydroxyquinolinolato-lithium. 

31. (Previously Presented) A device comprising: 

an organic light-emitting diode comprising: 

an organic layer sequence, 

a radiation exit area, and 

an encapsulation, 

wherein the organic layer sequence and the encapsulation are disposed on a carrier, 

wherein the organic layer sequence comprises at least one radiation-emitting region 

configured to generate electromagnetic radiation in a spectral range from infrared radiation to UV 

radiation during operation, 

wherein the organic layer sequence comprises an electron transport layer that is n-doped; 

wherein the electron transport layer comprises 8-hydroxyquinolinolato-lithium; and 

wherein the organic layer sequence comprises an emission layer comprising an iridium-

containing compound; 

wherein the organic light-emitting layer sequence comprises a cathode having a thickness 

of at least 1 nm and at most 50 nm; 

wherein the cathode comprises one of: Silver, Magnesium, or an alloy comprising Silver 

and Magnesium; and 

wherein the cathode is in direct contact with a Lithium containing layer. 

32. (Previously Presented) A device comprising: 

an organic light-emitting diode comprising: 

an organic layer sequence, 

a radiation exit area, and 

an encapsulation, 

wherein the organic layer sequence and the encapsulation are disposed on a carrier, 

-4-
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wherein the orgamc layer sequence compnses at least one radiation-emitting reg10n 

configured to generate electromagnetic radiation in a spectral range from infrared radiation to UV 

radiation during operation, 

wherein the organic layer sequence comprises an electron transport layer that is n-doped; 

wherein the organic layer sequence comprises an emission layer comprising an iridium­

containing compound; 

wherein at least one part of the encapsulation is formed by an insulation layer, the insulation 

layer comprising at least one of: resin, silicon oxide, silicon nitride; and 

wherein the encapsulation comprises a first encapsulation layer and a second encapsulation 

layer, the first and the second encapsulation layer each having a respective volume structure, 

wherein the volume structure of the second encapsulation layer is independent of the 

volume structure of the first encapsulation layer, and 

the volume structure of the second encapsulation layer has a higher amorphicity than the 

volume structure of the first encapsulation layer. 

33. (Previously Presented) The device of claim 32, wherein the electron transport layer 

comprises 8-hydroxyquinolinolato-lithium. 

34. (Previously Presented) The device of claim 32, wherein the organic light-emitting layer 

sequence comprises a cathode having a thickness of at least I nm and at most 50 nm. 

35. (Previously Presented) The device of claim 34, wherein the cathode comprises one of: 

Silver, Magnesium, or an alloy comprising Silver and Magnesium. 

36. (Previously Presented) The device of claim 34, wherein the cathode is in direct contact 

with a Lithium containing layer. 

37. (Previously Presented) A device comprising: 

an organic light-emitting diode comprising: 

an organic layer sequence, 

a radiation exit area, and 

-5-
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an encapsulation, 

wherein the organic layer sequence and the encapsulation are disposed on a carrier, 

wherein the organic layer sequence comprises at least one radiation-emitting region 

configured to generate electromagnetic radiation in a spectral range from infrared radiation to UV 

radiation during operation, 

wherein the organic layer sequence comprises an electron transport layer that is n-doped; 

wherein the electron transport layer comprises 8-hydroxyquinolinolato-lithium; 

wherein the organic layer sequence comprises an emission layer comprising an iridium­

containing compound; 

wherein at least one part of the encapsulation is formed by an insulation layer, the insulation 

layer comprising at least one of: resin, silicon oxide, silicon nitride; 

wherein the encapsulation comprises a first encapsulation layer and a second encapsulation 

layer, the first and the second encapsulation layer each having a respective volume structure, 

wherein the volume structure of the second encapsulation layer is independent of the 

volume structure of the first encapsulation layer, 

the volume structure of the second encapsulation layer has a higher amorphicity than the 

volume structure of the first encapsulation layer; 

wherein the organic light-emitting layer sequence comprises a cathode having a thickness 

of at least I nm and at most 50 nm; 

wherein the cathode comprises one of: Silver, Magnesium, or an alloy comprising Silver 

and Magnesium; and 

wherein the cathode is in direct contact with a Lithium containing layer. 

-6-
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Application No.: 18/492,397 Docket No.: PICTIV 3.3F-001 CCCC [49] 

REMARKS 

In response to the Notice of Allowance mailed July 19, 2024 (hereinafter the "Notice of 

Allowance"), applicant submits an Information Disclosure Statement with the references cited in 

IPR 2024-01095 (concerning related US Patent No. 11,828,425). Claims 22-37 are currently 

pending. Claims 22, 27, 31, 32, and 37 are the independent claims. Claim 22 is amended to specify 

that the encapsulation "forms a seal of the organic layer sequence against environmental 

influences." Support for this amendment is in paragraph [0004] of the specification. No new 

matter is introduced by this amendment. Reconsideration of this application is respectfully 

requested in view of these submissions. 

CONCLUSION 

In view of the above, each of the presently pending claims in this application is believed to 

be in immediate condition for allowance. Accordingly, the Examiner is respectfully requested to 

withdraw the outstanding rejection of the claims and to pass this application to issue. If, however, 

for any reason the Examiner does not believe that such action can be taken at this time, it is 

respectfully requested that the Examiner telephone Applicant's attorney at (908) 73 8-1770 in order 

to overcome any additional objections which the Examiner might have. All required fees are being 

paid via credit card through EFS-Web. 

Dated: September 13, 2024 

4873-6088-7266, V. 1 

-7-

Respectfully submitted, 
Electronic Signature: /Richard J. Botos/ 
Richard J. Botos 
Registration No. 32,016 
Botos Churchill IP Law LLP 

430 Mountain Ave., Suite 401 
New Providence, NJ 07974 
(908) 738-1770 

Attorney for Applicant 
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(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

2022/08/10 
10:59 AM 

2022/08/10 
11 :07 AM 

Page 10 of 25 
TL 



SDC EX. 1002 - 476/515

L29 27726 

L30 28029 

L31 2068 

L32 560 

L33 455 

L34 13 

L35 36 

10/09/202412:01:33 AM 
Workspace: 18492397 

near2 lintner) OR Uulian 
near2 herget) OR 
(gregor near2 
matjan)).in. 

(H01 L51/0097 OR 
H01 L51/5209 OR 
H01 L51/5218 OR 
H01 L51/5225 OR 
H01 L51/5246 OR 
H01 L51/5253).CPC. 

L27 OR L28 OR L29 

L30 AND ((flexible OR 
bend$4 OR roll$4) 
WITH carrier) 

L31 AND (organic adj1 
layer) AND 
((encapsulat$3 OR 
seal$3 OR insulat$3) 
adj1 layer) 

L32 NOT L24 

("20050110049" I 
"20090021666" I 
"20120146886" I 
"20130169515" I 
"20140048314").pn. OR 
("9882152").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

("8377762" I "8698189" 
I "8933451" I "9287342" 
I "9543370" I "9659966" 
I "9698162" I "9882152" 
I "10020462" I 
"20060169989" 
"20080079889" 
"20110227846" 
"20120162099" 
"20130148312" 
"20140097 408" 
"20140217373" 
"20140217397" 
"20140232956" 
"20140353670" 
"20150102298" 
"20150116959" 
"20150179728" 
"20160014883" 
"20160195901" 
"20160204185" 
"20160218305" 
"20160239133" 
"20160336523" 
"20170062532" 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2022/08/10 
11 :08 AM 

2022/08/10 
11 :09 AM 

2022/08/10 
11 :09 AM 

2022/08/10 
11 :11 AM 

2022/08/10 
11 :11 AM 

2022/08/10 
11 :14 AM 

2022/08/10 
11 :17 AM 

Page 11 of 25 
TL 



SDC EX. 1002 - 477/515

L36 91084 

L37 1 

L38 11 

L39 11 

L40 106 

L41 1136 

L42 78710 

L43 3918 

L44 344 

L45 6 

10/09/202412:01:33 AM 
Workspace: 18492397 

"20170092230" I 
"20170147117" I 
"20170237025" I 
"20170329368" I 
"20180019418").pn. OR 
("10211276").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

L 1 amd (layer near2 
sequence) AND 
encapsulation AND (exit 
near2 area) 

L 1 AND (layer near2 
sequence) AND 
encapsulation AND (exit 
near2 area) 

("20030071259"1"69265 
72"1"7205714"1"200200 
03403"1"20040022058"1 
"20060141135"1"20110 
187668"1"20050110049 
"1"20090142556"1"2009 
0021666"1"2011009650 
4").PN. 

("6590346" I "6617784" 
I "6777871" I "6787976" 
I "6984934" I 
"20030117067" I 
"20030141805").pn. OR 
("7205714").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

("5300263" I "5703436" 
I "57077 45" I "5796509" 
I "5948281" I "6245393" 
I "6303238" I 
"6337102").pn. OR 
("6984934") .urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

osram near2 OLEO 

L 13 OR L30 OR L41 

L42 AND ((flexible OR 
bend$4 OR roll$4) 
WITH carrier) 

L43 AND (sequence 
WITH layer) 

("913644 7" I 
"20120056228" I 
"20120056229" I 
"20170062671" I 
"20180040779" I 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2022/10/13 
08:42 AM 

2022/10/13 
10:18 AM 

2022/10/13 
10:25 AM 

2022/10/13 
10:27 AM 

2022/10/13 
10:28 AM 

2022/10/13 
10:37 AM 

2022/10/13 
10:38 AM 

2022/10/13 
10:38 AM 

2022/10/13 
10:39 AM 

2022/10/13 
10:40 AM 

Page 12 of 25 
TL 



SDC EX. 1002 - 478/515

L46 10 

L47 6 

L48 1 

L49 3 

L50 44 

10/09/202412:01:33 AM 
Workspace: 18492397 

"20190157524").pn. OR 
("11158771").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("20090173957" I 
"20130069525" I 
"20140001949").pn. OR 
("9136447").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

("913644 7" I 
"20120056228" I 
"20120056229" I 
"20170062671" I 
"20180040779" I 
"20190157524").pn. OR 
("11158771").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(device AND (organic 
near5 diode) AND 
(organic near3 layer 
near3 sequence) AND 
(radiation near3 exit 
near3 area) AND 
encapsulation AND 
(flexible near3 carrier) 
AND (spectral near3 
range) AND (touch 
near3 sensitive)).clm. 

(9797567110605422111 
585504).PN. 

("5734225" I "5895228" 
I "6236622" I "6787976" 
I "6926572" 1 "7205714" 
I "7211945" I "7280439" 
I "7317210" I "7560727" 
I "7733008" I "7922358" 
I "20010043046 I 
"200100527 52" 
"20020003403" 
"20020125822" 
"20020167270" 
"20030064540" 
"20030071259" 
"20030071804" 
"20030121767" 
"20030175553" 
"20030222577" 
"20030231495" 
"20040022058" 
"20040113542" 
"20050099824" 
"20050110049" 
"20050231101" 
"20060049381" 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

ON 

ON 

2022/10/13 
10:41 AM 

2022/10/13 
10:41 AM 

2022/10/13 
10:44 AM 

2023/07/19 
06:37 PM 

2023/07/19 
06:57 PM 

Page 13 of 25 
TL 



SDC EX. 1002 - 479/515

L51 23 

L52 137 

L53 24 

10/09/202412:01:33 AM 
Workspace: 18492397 

"20060141135" 
"20070114520" 
"20070230211" 
"20070278937" 
"20080219013" 
"20080248191" 
"20090021666" 
"20090039272" 
"20090072711" 
"20090142556" 
"20100157585" 
"20110096504" 
"20110187668" 
"20120258294").pn. OR 
("11585504").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("6006404" I "6511198" 
I "6650045" I "6965197" 
I "7358663" I 
"20010040717" I 
"20050036327" I 
"20050079324" I 
"20060232992" I 
"20070085476" I 
"20070145889" I 
"20070230211").pn. OR 
("7922358") .urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

("4769292" I "5936347" 
I "5955837" 1 "6476550" 
I "6538375" I "6787990" 
I "20010026124").pn. 
OR ("6965197").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("6515428" I "6777871" 
I "6965197" I "6984934" 
I "7733011" I "8179034" 
I "8987767" I 
"20020047514" 
"20020089497" 
"20020101155" 
"20040119398" 
"20060125381" 
"20070194696" 
"20080169461" 
"20080220683" 
"2008023831 O" 
"20120097927" 
"20130140597" 
"20140183483 II 
"20150236080" 
"20160087244" 
"20160359142" 
"20160372702" 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

2023/07/19 
06:59 PM 

2023/07/19 
07:00 PM 

2023/07/19 
07:01 PM 

Page 14 of 25 
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SDC EX. 1002 - 480/515

L54 1 

L55 42 

L56 16 

10/09/202412:01:33 AM 
Workspace: 18492397 

"20170125738").pn. OR 
("11387297").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(device AND (organic 
near3 diode) AND 
(layer near2 sequence) 
AND (radiation near2 
exit near2 area) AND 
encapsulat$3 AND 
carrier AND (transport 
near2 layer) AND 
(emission near2 layer) 
AND $2doped AND 
compound).clm. 

("5734225" I "6236622" 
I "7280439" I "7317120" 
I "7317210" I "7733008" 
I "7922358" I 
"200100527 52" 
"20020125822" 
"20020167270" 
"20030064540" 
"20030071804" 
"20030121767" 
"20030175553" 
"20030222577" 
"20030231495" 
"20040113542" 
"20050099824" 
"20060049381" 
"20070278937" 
"20080219013" 
"20080248191" 
"20090039272" 
"20100157585" 
"20120258294").pn. OR 
("9797 567") .urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

("8278652" I "9263696" 
I "9627641" I "9797567" 
I "9929362" I 
"20020040728" I 
"20080067924" I 
"20090256117" I 
"20110086176" I 
"20110089408" I 
"20120080086" I 
"20120192945" I 
"20140116509" I 
"20150123047" I 
"20170301872" I 
"20180342692").pn. OR 
("10854834").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

2023/07/19 
07:05 PM 

2023/07/19 
09:12 PM 

2023/07/19 
09:13 PM 

Page 15 of 25 
TL 



SDC EX. 1002 - 481/515

L57 33 

L58 23 

L59 17 

10/09/202412:01:33 AM 
Workspace: 18492397 

("5734225" I "5895228" 
I "6236622" 1 "7205714" 
I "7280439" I "7317210" 
I "7560727" 1 "7733008" 
I "7922358" I 
"20010043046" 
"200100527 52" 
"20020125822" 
"20020167270" 
"20030064540" 
"20030071804" 
"20030121767" 
"20030175553" 
"20030222577" 
"20030231495" 
"20040113542" 
"20050099824" 
"20050231101" 
"20060049381" 
"20070114520" 
"20070230211" 
"20070278937" 
"20080219013" 
"20080248191" 
"20090039272" 
"20090072711" 
"20100157585" 
"20120258294").pn. OR 
("10605422").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("6006404" I "6511198" 
I "6650045" I "6965197" 
I "7358663" I 
"20010040717" I 
"20050036327" I 
"20050079324" I 
"20060232992" I 
"20070085476" I 
"20070145889" I 
"20070230211").pn. OR 
("7922358") .urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

("7922358" I 
"20040240070" 
"200501423 79" 
"200501627 43" 
"20070171671" 
"20070263412" 
"20080305301" 
"20090097234" 
"20100087611" 
"20100214507" 
"20100245718" 
"20110019426" 
"20110090568" 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

2023/07/19 
09:13 PM 

2023/07/19 
09:14 PM 

2023/07/19 
09:16 PM 

Page 16 of 25 
TL 



SDC EX. 1002 - 482/515

L60 74 

L61 37 

L62 12 

L63 37 

10/09/202412:01:33 AM 
Workspace: 18492397 

"20110198987").pn. OR 
("9431632") .urpn. AND 
(PGPB I USPT I 

USOC).dbnm. 

("4125510" I "4405208" 
I "4701482" 1 "4847120" 
I "4956031" I "5063102" 
I "5213864" I "5260398" 
I "5300591" I "5420213" 
I "5589732").pn. OR 
("5734225") .urpn. AND 
(PGPB I USPT I 

USOC).dbnm. 

("5734225" I "6473148" 
I "6605826" I "6791660" 
I "6878467" I "7109655" 
I "7112115" I "7128632" 
I "7834550" I 

"20010048234" 
"20010050532" 
"20030042852" 
"200301224 76" 
"20040095060" 
"20040207314" 
"20050023976" 
"20050040762" 
"20050110404" 
"20050260440" 
"20050269940" 
"20060082298" 
"20060202220" 
"20070052347" 
"20070170861" 
"20070194710" 
"20090009046" 
"20090102357" 
"20100045181").pn. OR 
("8258696") .urpn. AND 
(PGPB I USPT I 

USOC).dbnm. 

("4371566" I "4414278" 
I "4478876" I "5734225" 
I "6268695" 1 "6470594" 
I "6673385" I "6673436" 
I "6949284").pn. OR 
("7307119") .urpn. AND 
(PGPB I USPT I 

USOC).dbnm. 

("4446399" I "5734225" 
I "6473148" 1 "6605826" 
I "6791660" I "6878467" 
I "7109655" I "7112115" 
I "7128632" I "7834550" 
I "8258696" I "8330339" 
I "20010048234" I 

"20010050532" I 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

ON 

2023/07/19 
09:24 PM 

2023/07/19 
09:25 PM 

2023/07/19 
09:28 PM 

2023/07/20 
12:44 AM 

Page 17 of 25 
TL 



SDC EX. 1002 - 483/515

L64 46 

10/09/202412:01:33 AM 
Workspace: 18492397 

"20030042852" 
"200301224 76" 
"20040095060" 
"20040207314" 
"20050023976" 
"20050040762" 
"20050110404" 
"20050260440" 
"20050269940" 
"20060082298" 
"20060202220" 
"20070052347" 
"20070164662" 
"20070170845" 
"20070170861" 
"20070194710" 
"20070197036" 
"20090009046" 
"20090102357" 
"201 00045177" 
"20100045181").pn. OR 
("8721381").urpn. AND 
(PGPB I USPT I 

USOC).dbnm. 

("5734225" I "5895228" 
I "6236622" I "6787976" 
I "6926572" 1 "7205714" 
I "7211945" I "7280439" 
I "7317210" I "7560727" 
I "7733008" I "7922358" 
1 "8721381" I 

"20010043046" 
"200100527 52" 
"20020003403" 
"20020125822" 
"20020167270" 
"20030064540" 
"20030071259" 
"20030071804" 
"20030121767" 
"20030175553" 
"20030222577" 
"20030231495" 
"20040022058" 
"20040113542" 
"20050099824" 
"20050110049" 
"20050231101" 
"20060049381" 
"20060141135" 
"20070114520" 
"20070230211" 
"20070278937" 
"20080219013" 
"20080248191" 
"20090021666" 
"20090039272" 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 2024/04/29 
11:18 PM 

Page 18 of 25 
TL 



SDC EX. 1002 - 484/515

L65 11 

L66 106 

L67 16087 

L68 5707 

L69 840 

L70 183 

L71 15 

L72 576 

L73 125 

L74 14 

10/09/202412:01:33 AM 
Workspace: 18492397 

"20090072711" I 
"20090142556" I 
"20100157585" I 
"201 00295812" I 
"20110096504" I 
"20110187668" I 
"20120258294").pn. OR 
("11828425").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("4528260" I "6259423" 
I "6443579" 1 "6476550" 
I "6900457" I "6984934" 
I "20020118271" I 
"20030006980" I 
"20040056592").pn. OR 
("7211945").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

("5300263" I "5703436" 
I "57077 45" I "5796509" 
I "5948281" I "6245393" 
I "6303238" I 
"6337102").pn. OR 
("6984934") .urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

L42 AND (electron 
WITH emission WITH 
layer) 

L67 AND carrier 

L67 AND carrier AND 
infrared 

L69 AND sequence 

("6759145" I "7009338" 
I "20030042848" I 
"20050077817" I 
"20060279203" I 
"20070015003" I 
"20070138947" I 
"20080102310" I 
"20080203406").pn. OR 
("8173998").urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

L42 AND (encapsulat$3 
WITH carrier) 

L72 AND (UV.u/c. 
WITH radiat$3) 

("10008639" I 
"20050151147" I 
"20080031009" I 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2024/04/29 
11:19 PM 

2024/04/29 
11 :20 PM 

2024/04/29 
11:21 PM 

2024/04/29 
11 :22 PM 

2024/04/29 
11 :22 PM 

2024/04/29 
11 :22 PM 

2024/04/29 
11 :28 PM 

2024/07/11 
04:55 PM 

2024/07/11 
04:55 PM 

2024/07/11 
04:58 PM 

Page 19 of 25 
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SDC EX. 1002 - 485/515

L75 15 

L76 12 

L77 47 

L78 4 

L79 8 

10/09/202412:01:33 AM 
Workspace: 18492397 

"20120037929" I 
"20120098005" I 
"20130187178" I 
"20130285096" I 
"20130313594" I 
"20140048824" I 
"20140285088" I 
"20140319560" I 
"20150364659" I 
"20160013373" I 
"20190157522").pn. OR 
("11177421").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("4143456" I 
"20050048411" 
"20070105396" 
"20070295965" 
"20080116481" 
"20100157585" 
"20110032177" 
"20110198736" 
"20130194350" 
"20140252406" 
"20140338728" 
"20160233398" 
"20160359130" 
"20170365815" 
"20180255647").pn. OR 
("11322717").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("6586874" I "9740073" 
I "9797567" I 
"20070080361" I 
"20070085086" I 
"20080042552" I 
"20080297878" I 
"20090091258" I 
"20120091923" I 
"20120320607" I 
"20160233455" I 
"20160266459").pn. OR 
("10403842").urpn. 
AND(PGPBIUSPTI 
USOC).dbnm. 

("5847507'' I "5900647" 
I "5998925").pn. OR 
("658687 4") .urpn. AND 
(PGPB I USPT I 
USOC).dbnm. 

("20090039294"1"69849 
34"1"20070080361 "1"20 
080031009"). PN. 

(5594469168793191118 
28425120030159910120 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

(US-PGPUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

ON 

ON 

2024/07/11 
05:01 PM 

2024/07/11 
05:03 PM 

2024/07/11 
05:06 PM 

2024/10/08 
02:56 PM 

2024/10/08 
02:59 PM 
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SDC EX. 1002 - 486/515

L80 46 

L81 25 

10/09/202412:01:33 AM 
Workspace: 18492397 

0501462671200602148 
92120080211395120110 
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PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

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

HOW TO REPLY TO THIS NOTICE: 

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

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

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

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of 
undiscounted fees. 

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

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

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

Page 1 of 3 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system. 

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where appropriate. 
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new 
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

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

175540 7590 10/17/2024 

Botos Churchill IP Law LLP 
430 Mountain A venue 
Suite 401 
New Providence, NJ 07974 

APPLICATION NO. FILING DATE 

18/492,397 10/23/2023 

TITLE OF INVENTION: ORGANIC-LIGHT EMITTING DIODE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

LE, TUNGX 2844 

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

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AW122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AW47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

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

FIRST NAMED INVENTOR 

Ulrich Kastner-Jung 

ATTORNEY DOCKET NO. 

PICTIV 3.3F-001 
cccc [49] 

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

$0.00 $0.00 

CLASS-SUBCLASS 

315-360000 

2. For printing on the patent front page, list 
(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1200 

(Typed or printed name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

8803 

DATE DUE 

01/17/2025 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2 ______________ _ 

3 ______________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

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

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

4a. Fees submitted: DissueFee □Publication Fee (if required) 

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

0 Electronic Payment via the USPTO patent electronic filing system O Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

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

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

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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

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

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

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

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (11/23) Approved for use through 03/31/2026 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

18/492,397 10/23/2023 Ulrich Kastner-Jung 

175540 7590 10/17/2024 

Botos Churchill IP Law LLP 
430 Mountain A venue 
Suite 401 
New Providence, NJ 07974 

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

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

ATTORNEY DOCKET NO. CONFIRMATION NO. 

PICTIV 3.3F-001 8803 
cccc [49] 

EXAMINER 

LE, TUNGX 

ART UNIT PAPER NUMBER 

2844 

DATE MAILED: 10/17/2024 

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at ( 571 )-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 199 5, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. The United States Patent and Trademark 
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO's system of 
records is used to manage all applicant and owner information including name, citizenship, residence, post office 
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/ 
owner's activities in connection with the invention for which a patent is sought or has been granted. The applicable 
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent 
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013). 

https ://ww1.vg_ovlnJo._gov/conten1Jpkg/FR--20_l_3_ -03 -29!pdtJ20 [_3--0 734 lJKlf 

Routine uses of the information in this record may include disclosure to: 

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law; 

2) a federal, state, local, or international agency, in response to its request; 

3) a contractor of the USPTO having need for the information in order to perform a contract; 

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires 
disclosure of the record; 

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the 
individual has requested the Member's assistance with respect to the subject matter of the record; 

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to 
opposing counsel in the course of settlement negotiations; 

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records 
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations 
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make 
determinations about individuals; 

8) 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)); 

9) the Office of Personnel Management (OPM) for personnel research purposes; and 

IO)the Office of Management and Budget (0MB) for legislative coordination and clearance. 

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine 
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration 
of the patent. 
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Notice of Allowability 

Application No. 
18/492,397 
Examiner 
TUNG X LE 

Applicant(s) 
Kastner-Jung et al. 
Art Unit I AIA (FITF) Status 
2844 No 

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

1.0 This communication is responsive to RCE 9/13/2024. 

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

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

3.0 The allowed claim(s) is/are 22-37 . 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. 13/139,514. 

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. 0 Notice of References Cited (PT0-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 09/13/2024. 

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

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

/TUNG X LE/ 
Primary Examiner, Art Unit 2844 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. 0 Examiner's Statement of Reasons for Allowance 

7. □ Other __ 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20241008 
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Application/Control Number: 18/492,397 
Art Unit: 2844 

DETAILED ACTION 

Notice of Pre-AJA or AJA Status 

Page2 

The present application is being examined under the pre-AJA first to invent provisions. 

This Office Action is in response to the Applicant's request for continued examination 

(RCE) filed on September 13, 2024. In virtue of this filing: 

• Claims 1-21 are cancelled; and thus, 

• Claims 22-37 are now pending in the instant application. 

Continued Examination 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 

37 CFR l. l 7(e), was filed in this application after allowance or after an Office action under Ex 

Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since this application is eligible 

for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR l. l 7(e) has been 

timely paid, prosecution in this application has been reopened pursuant to 3 7 CFR 1.114. 

Applicant's submission filed on 09/13/2024 has been entered. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 9/13/2024 is in compliance 

with the provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being 

considered by the examiner. 

Allowable Subject Matter 

3. Claims 22-37 are allowed. 

4. The following is an examiner's statement of reasons for allowance: 

Reasons for indicating the allowable subject matter of claims 22-37 were provided in the 

previous office action mailed on July 19, 2024. 
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Application/Control Number: 18/492,397 
Art Unit: 2844 

Page 3 

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." 

Conclusion 

5. The prior art made ofrecord and not relied upon is considered pertinent to applicant's 

disclosure. 

Prior art Ke et al. - US 7,733,008 

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

examiner should be directed to TUNG X LE whose telephone number is (571)272-6010. The 

examiner can normally be reached Monday to Friday from 10am to 6pm. 

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, Regis Betsch can be reached on 571-270-7101. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of published or unpublished applications may be 

obtained from Patent Center. Unpublished application information in Patent Center is available 

to registered users. To file and manage patent submissions in Patent Center, visit: 

https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more 

information about Patent Center and https://www.uspto.gov/patents/docx for information about 
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Application/Control Number: 18/492,397 
Art Unit: 2844 

Page4 

filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC) 

at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 

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

/TUNGXLE/ 
Primary Examiner, Art Unit 2844 
October 8, 2024 



SDC EX. 1002 - 506/515

1 _ 1:1.1 mm UNITED STATES 
; : : :_ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 

P.O. Box 1450 
Alexandria, VA 22313 - 1450 

www.uspto.gov 

ELECTRONIC PAYMENT RECEIPT 

APPLICATION# RECEIPT DATE/ TIME 

18/492,397 10/21/2024 03:18:56 PM Z ET 

Title of Invention 

ORGANIC-LIGHT EMITTING DIODE 

Application Information 

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

CONFIRMATION# 8803 

PATENT CENTER# 67653436 

CUSTOMER # 175540 

CORRESPONDENCE 
ADDRESS 

Payment Information 

PAYMENT METHOD 
CARD/ 2012 

PAYMENT TRANSACTION ID 
E20240KF19277214 

FEE CODE 

1501 

DESCRIPTION 

UTILITY ISSUE FEE 

ITEM PRICE($) 

1200.00 

ATTORNEY DOCKET# 

PICTIV 3.3F-001 CCCC [49] 

PATENT# -

FILED BY Elizabeth Gagliano 

AUTHORIZED BY Richard Botos 

FILING DATE 10/23/2023 

FIRST NAMED Ulrich Kastner-Jung 
INVENTOR 

PAYMENT AUTHORIZED BY 
Elizabeth Gagliano 

QUANTITY 

TOTAL 
AMOUNT: 

ITEM TOT AL($) 

1200.00 

$1,200.00 

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

New Applications Under 35 U.S.C. 111 

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

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C. 
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
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Page 2 of 2 

New International Application Filed with the USPTO as a Receiving Office 

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

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system. 

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where appropriate. 
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new 
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

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

175540 7590 10/17/2024 

Botos Churchill IP Law LLP 
430 Mountain A venue 
Suite 401 
New Providence, NJ 07974 

APPLICATION NO. FILING DATE 

18/492,397 10/23/2023 

TITLE OF INVENTION: ORGANIC-LIGHT EMITTING DIODE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

LE, TUNGX 2844 

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

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AW122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AW47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

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

Richard J. Botos (Typed or printed name) 

OtQS (Signature) 

FIRST NAMED INVENTOR 

Ulrich Kastner-Jung 

ATTORNEY DOCKET NO. 

PICTIV 3.3F-001 
cccc [49] 

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

$0.00 $0.00 $1200 

CLASS-SUBCLASS 

315-360000 

2. For printing on the patent front page, list 

(Date) 

CONFIRMATION NO. 

8803 

DATE DUE 

01/17/2025 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 1 Botos Churchill IP Law LLP 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2 _____________ _ 

3 _____________ _ 

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

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

Pictiva Displays International Limited Dublin, IE 
Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual~ Corporation or other private group entity O Government 

4a. Fees submitted: ~Issue Fee □Publication Fee (if required) 

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

129 Electronic Payment via the USPTO patent electronic filing system O Enclosed check O Non-electronic payment by credit card (Attach form PTO-2038) 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

18/492,397 

175540 7590 

Botos Churchill IP Law LLP 
430 Mountain A venue 
Suite 401 
New Providence, NJ 07974 

12/03/2024 

11/13/2024 

PATENT NO. 

12158250 

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

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

ATTORNEY DOCKET NO. 

PICTIV 3.3F-001 CCCC [49] 

CONFIRMATION NO. 

8803 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. The patent will issue electronically. The 
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed 
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in 
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent, 
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197. 

The USPTO is implementing electronic patent issuance with a transition period, during which period the 
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of 
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the 
USPTO's Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center 
may be reached at (800)972-6382. 

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

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

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

Applicant will be able to obtain more detailed information by accessing the Patent Center (https:// 
patentcenter.uspto.gov). 

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

IR103 (Rev. 10/09) 
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INVENTOR(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors): 

Ulrich Kastner-Jung, Munich, GERMANY; 
Markus Klein, Tegernheim, GERMANY; 
Stan Maes, Dilsen-Stokkem, BELGIUM; 
Romana Sigl, Salzburg, AUSTRIA; 
Annette Haid, Salzburg, AUSTRIA; 

APPLICANT( s) (Please see PA TENT CENTER site https://patentcenter.uspto.gov for additional applicants): 

Pictiva Displays International Limited, Dublin, IRELAND; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

IR103 (Rev. 10/09) 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

18/492,397 10/23/2023 Ulrich Kastner-Jung 

175540 7590 12/03/2024 

Botos Churchill IP Law LLP 
430 Mountain A venue 
Suite 401 
New Providence, NJ 07974 

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

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

ATTORNEY DOCKET NO. 

PICTIV 3.3F-001 
cccc [49] 

CONFIRMATION NO. 

8803 

EXAMINER 

LE, TUNGX 

ART UNIT PAPER NUMBER 

2844 

NOTIFICATION DATE DELIVERY MODE 

12/03/2024 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

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

lgagliano@bciplaw.com 
pto@bciplaw.com 
rbotos @bciplaw.com 

PTOL-90A (Rev. 04/07) 
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APPLICATION NO. 

18/492,397 

Botos Churchill IP Law LLP 
430 Mountain Avenue 
New Providence, NJ 07974 

ISSUE DATE PATENT NO. 

03-Dec-2024 12158250 

EGRANT NOTIFICATION 

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https:// 
patentcenter.uspto.gov 

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit 
https://www.uspto.gov/electronicgrants 
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