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Weo 2 A Ba7b AAA 7] witell, Az 5] vmitk= FAZE A7 ATk, ofe] W, E 12(b)ell
vERd mke) ol Ay FE(1223)7F TFT 713H(1203)el A& A-Foll=, dold 2l Ay "E(1223)9 s
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<56>

<57>

<58>

<59>

<60>

<61>

<62>

<63>

<64>

<65>

<66>

<67>

SEE36] 10-0869286

o #AA k. A7, &3 AFo2A, def spaste] Atolo]l A7|= HAF HAZE wiEF B d<lo] €
o EA, W, Gl SAE W@ e o olgsh: TAOR Ak, = 13(a)el tE s}
Zol, Aol spare] A=, Al sfaebe] Abole] 1F(1321)8, SkA Wlo] &89 15(1322)% FL3A af
a, TA BFoRA, A Ao staet FEO S BT FAHoRE, Ty ukd Ze gl
W TS ATk o] W dE 59 AW(Rm) 1dele] AE A o, A1) A el dA &
3 e AAY BEe AN sdatk. Tea, Wi B ds VA &e o] Aol el
A e s gl A el N3, FED A7 S43 T Be EAS 44T 5 el

=

L

51

T 13 () 6 3429 g fhget= IT0 A=(1311~1316)S vebdch.  Z+ 1T0 F=(1311~1316)¢] Aol
= TFTY] =49l 4%011 A&38l7] 93 FUE 9 (1301)0] “i] Aok 7HA(1321)2 7} 110 A 5(1311~1316)
Atele] kAot % b A Aol rAeIth. 1HA (1321
9 1322)& %Eo}lﬂr.

r—w
Py
-
o
S
N
\/
flo
N
N
:
3S
[
RO
~
-
o
—
>—~
>—~
o
=
>
NS/
55
AA
1
_|>i
oflt
o>

&= 13(c)= TFTSHe] HEHS 47 % ZYE (133D EA, 3t T4 Axpel A4 Fiod dAste] 774
I oujEke] M-S =R

T 13(h)E = 13(a), ()9 1-149 "wHzolrl, TFT 7]|3(1342)9l 4], ZF IT0 A=(1314~1316) 7+ o))
o=, dlo]E #<1(1341)0] A X Hr}.

2 AAFH wEW, = 12(b)ol] YERA BRe} o], gkge] 71¥H(1201, 1203)0] AXEvh.  HAFF(1202)
gge]l 7]13(1201, 1203) Abolell 71| AL, 7]¥(1201, 1203) 7he] At F-Q17F Ao oA Exprl 7]¥H(1201,
1203)ell diste] 42 wjgkstar, 7]¥(1201, 1203) 7+e] #t <A7pel <& 7]$(1201, 1203)°l A< HaPstA =
5 Ay BAUF 549 BHE AARHTH(E 1(a), (HhEFF). A4435(1202)2 = 1(a)dl Yepbd upe} o],
A A7 Al g 98 EE 052 e wol] vAA Wgo g e g HoJdte], 0~180% R Hg A7t
AAAIE DA9(13D) 9] HE T, 180~360% WaFo =z AMA Fx7 AAA = 49 (132)9] Hl&o] thE.

R, AE(1202)S A A7F Al S $WFS 0ER A dol MAANFOR ZAws Felatn, ® 1
l|

(b)oll LFeEbd w}e} o] 45%, 135% HIgko @ oA Byl AAMKE 99 (141, 142)9 ®]&3}, 225%, 315%
go] tErl., MAHZH(1202)S 45%, 135% WIgFow oA

o
weko g WA Byt HAARE 9 9(143, 144)9] H]
BRI AAA = 99 (141, 142)9] vl &o] AL 43 o]s}r} nl&A s},

= 1(b)oll ekl mpep o], sk =2 Fo] 10mm olsk, ko] 10um olske] Az FAde] 3t
2} =

k>
2
oy
o
A

TFT 713(1203) (& 12(b))eoll AXHth. A Z(1202)2 k4 AFo o A Fxpeo] ujg Wako] FA|5of 4
om0 BAZE AARI. sk e Axe] A4 Wl 45, 135, 225, 315%Ee] FAL R, APF

(1202)2 N7 BA7F AAA = 4 Weko 2 Zh2h 45, 135, 225, 315%0|t},

j=13=13 %x]/\ak; ﬂ]o]E }\/\ =79l

?
mo
kel
o
ok
By

o) © 9o LR Hhe} o], Fa AT vhut =X s
o) =elQlel R&ay] 97 2uE g <9o1>—g— 23, B4e) AR B Aol A%-(903)9
olo] &8lo] AARY. AE HAL wiut EAX 2 AojEd P&, e AF
ol 2o 71 APke AAH(902)7) ZEE o901 W& H .

T 13(a)ol YERH wRe}l o] st WS AAe] AR FA shA dF9] 7H5(1322) 3 I kA A=
o] AfolellAe] ZFE(1321)0] TUatl. &= 12(a)o] LbeEbd upel 7o), wluk

o
O

bl EdlX) 2B E TFT 7]3H(1203) o A
st AF(122D 0l A&, Ay dE 3 (1223)2 TFT 71#(1203) 90 g H ).
o] At wle} o] E AAFe o 93] Az EAo] 453 taTyols AT = UST).

(A 2 A E)

T 14 % & 158 F=E3t, WAE 973 mA] Ao #AHS gt 147 WAE A4 A FAE
ERfar itk TRT 713 59 170 3F4 A(1404) 9= £31(1405) 0] éjiilFM Aar, gk 71 110 A= 4
A= UAXREE o]&3le] E7](1401)7F A vk, mE, TFT 713 Aol 7ﬂ°1E 2}21(1402), ©lolE]
21(1403) % Hx &% FAFE HF(1406)°] FAHT. A& AFS MY J9(1411~1414) o2 E3H ).
Zh 49 (1411~1414) ] N A= 424 &= 4(a)9] A 2 AL, B2, A2, Ble] WaFo = wigkdnt. of7]A,
NE txZgole] Fxe} vlushd ek 718 110 A5 Aol dA2E Jds& FAS et Jda, FHol
SojuA], Az vlgo] FEsHAl FHol At

L 15 ot 7] 110 A=l £3(1504) 2 AX & 45 yekdvk. TFT 7]del=, AlolE 2k91(1501),

L
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<68>

<69>

<70>

<71>

<72>

<73>

<74>

<75>

<76>

<77>

olf #RI(1502), Kz &% FAFE HF(1505), IT0 34 H=(1503)0] FdHrt. =4 AR (152)E £¥
A5(1504) e gk wigk Al WS depdch. A SR (1522)+ AlOlE #1(1501) ¥ dloly &<l
(1502)0 o]ak w3k FAle] Waks yehdith, G151l E, wES rAlsks wWake] 2 WEF o]ato]7] wf
ol SHe] AAErt.

=dlolet vlatate], ik 7]k IT0 A5l &31(1504)S AA&

o] FofuhA ?ﬂz H] dsetA Ak, B9, W@ isel del dE7E dAH] =
4] FRellA= Ad FETo] =IHA H, ?d_ﬂi JéEiv—iTEi el YR Qs

shoh wAZE AT, R, dlolE 2kQ1(1502) =2 AlolE gRQl(1501) el o’k wiek qiAl Wk A=

(1504)ll <7k widk Al Wako] 45 thE7] WHEOH, HleFS SHAsHA ab7] 919k AlRtel Aelar, el =d
= wAZE AT

T 162 B o] AAFe e 93 A A HelS yehitk,  TFT 7|#els, Alo]lE 2421(1601), Held
2Q1(1602), "A &3 34 A=(1621, 1622)0] FAJH ).

3, o] AgelE, NG Tl
gl

SLAF
=

A 3R (1612)E YAl £33 34 AS(1621, 1622)0] o3 wid Ao WEES
(1611)= AlolE g421(1601) 2 wlolE =}l (1602) o3 vidk yfA|e] HWaks vebdl.

gg.
lo
v
o
e
2
=
1=
fohy

=]

lolE] 2<1(1602)2] WA= 7F2 wWak(doly hlddl 2oz w4 &3 g4 AF(1622)S AF S
AolE #el(1601)2] St = AR WE(AClE 2lld fz)ow mA &3 34 AF(1621)S A X 3},
aga, olE AFe dF BEoEAME 34 FTdd AstE 110 AF(1613)S Asle], dlolE 3}01(1602)T+

Aol E #21(1601) 9] w5 &34 1T0 A=(1623)S 213k, 110 #=(1623)¢] M2 wapstsE 4=E 4
Zolth, IT0 A=(1613)2 S (backbone) 4o 2 HA= L ,:L%QOWQHﬂ:;ﬂqEEHMmm)g%A
M Fae] wide] o go R wig Wafo] AAETE. ofr|A, mAG WF(1621, 1622)9 AFFOZAE ¢ 3
m, A=(1621, 1622) Apolo] &8l F& oF 3m= U},

Ak A5(1621, 1622)91A4 =, TFT 713 e A=3 gk 713 de] A= Atolo] zgko] QI7bd wiel], A
BATL AAAE e w5 2 At ol A8 = 17(a) R (D)F °l¥
3o} A i),

= 17(a)E 34 AF H"lo] AX(rough) A5 eI q{fﬂ 715%(1701) 2 TFT 7](1703) Aole] A=
Z(1702)0] AX®TE. g 7]¥(1701) AelE, AW 10 £ AZFo] FAFTE, TFT 7]9(1703) Ao A=
HE HALS g, G971 0N =, AT HFo] Heorn=z, 474191 Akl &l A BAr AARKY
o) Wheko 2 AAlx| = ool Azt oA Qlv] ulie] 4l §la, = Fe whgkel] AARKY
% 17(b)&E TFT 7]13(1703) 9] A= dee] mM s A5 el 972D e, 59 H50] Fo

73

=]
e, AA AAtel os) AAAHL sk A FATE FUAA FARE g (v 2EHX2RE Bl
AaM A=t G FF(ERel A= Aol A% ) ow oy FAH(1722)7F AARIH

T
o
B
ﬂ
02(;2
o,
I
z
o
[o ¢
it
4,

& e

rN*

o] JEE B AAFHE o83 AozA, & 169 eI upel o], dolE 2kl1(1602)d FHoz AAshe=

A AZ(1622)0] EAlEHE FEAAE, vA AF(1622) 2D dolE 2}21(1602) 0= RE| ] JHA e oz

N Bzl 7tE WEkew AARKY, o)A, wAH d5(1622)] Wi Al ek} dlolE gl(1602) o2 N
]_

Elo] Aol og wigk Al wake] Aty wiitel] N EAE zideiAl AARKCH @, AlClE g}l
(1601) 3} =23k wako 2 Agsts vlAl AF(1621)0] EA s FRo=, vlAl AF(1621) 2 AlolE g9l
(1601) 0.2 HEo] FHA Pgor dg Hxi= &2 wakoz ARk of7|A, mA d3(1621)] w3k
A BT AlolE #l(1601) 2 HE 0] Aol ofg widF Al o] UASH] wiiEel] A wEake b
Al AR

o ol o4 Bjel WAt wlg AV haely] wiel, W Jlw Sel: B &Y ¥ 5@ 7x
2 44% Bat g

= 168 nef A 498 Aolm AAAKOD Fele A6 0% FAR s ol 110 7Y
Aol MAHe} glam, TFTel o8 EA Aol Qzbslel Gk, 110 AFE WA Fgoz shHIHel
T el e delH H9060) S HelEl A6l 0, A SHA(1601) FHANE
AolE ehel(160)e) 402 HAsol drk. WAL Fae] TG Fshz AFss AF1613)) Ad= 3
7, o Fwsl g AF(613) volEl 21(1602)3 A= ehel(1601)e) WANE Fehe] AgeraL, VA 9
Ao AV o] valel £¢ wWaln Y AEEAE, 0% A 120% Alolz AFAL wol FsF WIS
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<78>

<79>

<80>

<81>

<82>

<83>

<84>

<85>

<86>

<87>

<88>

<89>

<90>

<91>

ds F A}T. AVIA, E¥ A= 110 "A=9 Zo2AE, 3um WA 5, £ 110 = FE9 Fo=
A=, 2m WA 5mz A o).

T 189 o] £& HH Ztmrt oF 60%2 AE AL A2 WE(AClE (180D 7)o 2 AlAs)
= WA 23] 5(1821)2] HolZk A Hof vk, o] AfelE, AClE 1(1801) o2 HE ] AXAE H
o FastA &8s 5 A Fo] ).

T 19(a)~(c)ell IT0 A=< siele] s vepd,

% 19(a)E 7 wEd padelw, WAk gakel 10 Ao & ettt del(1902)el e e 9
gog AMA Byt A, 49(1903)o e Bl st wigow g Byl FAAH, g9 (1901)00 A
T T AAF 4565 wekow A Wyt AART

T 19(b) el A, WA Farel A=) wEks zkne o= AAMAA st k. &5 WY SwERE A wEko
2 sk QA 33 59 A weks, AWgo Ry =S Wyl Zo] wekow AHAMAHY. =, Ul
g AF(1922)& AolE gl ke dFola, Sw A} AF(1921)¢ do] W] ity 4w o= A}
A gk, T, HlA G AE(1923)2 dloly gkl Zuke]l Aol T FA AS(1921)9 407 Wgko g
Hate] 24 o2 AAMA duh. AA 4E 02X, 1E2RE 4552704 M3 R

o
FAQID AT = AAF 455 o w oA FA7E AARKTH & 19(a)9] 91902 H 1903)¢] A
A AARE 90 TRt ® 19(b)9] 99 (1912 H 1913)9] A o] AALe] e 90ERTF FolAm g
4 (1911~1913) AfolollA] 47 Eape] Azl ghutaA WSttt

T 19(0)e A5 34 ks 7heA & Ao S vEdnh. o)A, Shol Zh= H=(1931, 1932)9] 7}
T 0EANE, 1IE25E 205 HEE A4, AF9 A4S &S JteA 3 a8 Adgdr. & 20)F
A A=Z(2001 2 2002)0] Has A-E vepdc, A A=(2001) e N E2H2003)9F vlA A
(2002) kel A ®2H(2004) AAE 180% thETh.  E 20(b)E WAl A=(2011 E 2012)9] @A o] 4
7FeAl 3 A5 yepdoh. A d=(2011) e AA E2H2013)9F wAl A=(2012) o] oA A}
(2014)= Aol ztol7F 180EH T &r).  AA F2H(2013~2015)= BAML @wksiAl ¥ she .

% 21(a), (DE HE 8% D48 Cs 2R1e BEaE 499 TAS UBNITG. E 21(a)k 94 w4 4Ae)
FREolth, Cs 212104 0 2REE AoE #21(2102) E-& vlolE] 21(2103)3 ol Fukake] Az}
geol Q. o] AAAT AFH o wge] B Aolt).

FEF(2105)E & 8(D)9 FEFGIDA AP, 110 34 AF210D AHHrh. <714, = 16, & 18,
= 19(a)~(e)ell vEbd Ao} wmpAsbA R, WA Zakel dAe] Wlo] Mue A9 ddle] HiE AF(=
16, &= 18, & 19(a)~(c)olME diolg kel L& AClE #9¢1)& FaA & Zo| Fasie}.

o

= 2l M=, WA Fde dFomA, gtae] Au(2101a), SHIHT(2101b) ZHzhel] Bl el =S
3 #F$7 S

T 21(hE & 21(a)9] A(2106)°] “Hkeltt.  oigk 73211, AWl IT0 3t4 d=(2121)0] A
. TFT 7]3H(2112)0ll%=, Cs #4Ql(2134) ol H<AwH(2132)& E3te] &53(2133)0] FAHAT. 55
(2133)3} 1T0 34 ASF(213D)L FHEHo k. Cs #91(2134)2 & 21(a)9 Cs 2491(2104)0 A3t
£3(2133)2 = 21(a)9] H545(2105)d A=ett. d7)g vl o], Cs 2kl(2134) o255 7= A
A4 E A=F4o= e &8 5 U},

A

Nt

)

= odl o

il

T3, & 220 UER BEe} o], 9del(2101a E 2101b)ell A ZHzE ITO 3h4 A=(2101) 9] W g oS AX|a)e
=},

T 23(a)v St AH(2301)& 4, FH, sk, kR A dF yepdo. TFT 7], skA de
(2301) <Jell, AlelE 2}21(2302), dHlolE 2FA(2303) 2 Cs 2FQ1(2304)¢] FAdATE. kA Hd=(2301)2 Cs 2
Q1(2304) ] Has =(2305)S 23},

T 23(b)E Cs 2RRl(2304)& A4 on st 745 vehdnh  ska A5(231D0lA, vhe wiE o
(2311a, 2311b)°o] 7} 34 Ak spubio]l Azt=z A= k. FH(2311a B 2311b)2 34 H=(2312)

o A&He] At

&= 21(a)ellA, Cs 2H91(2104)S ZAA TFTZHE O A4S destr] A FHdsoe] dAwe] . of7]A,



<92>

<93>

<94>

<95>

<96>

<97>

<98>

<99>

<100>

<101>

<102>

<103>

SEE36] 10-0869286

IT0 FH d5(2101)2 Cs 2FR1(2104) AollA = Cs =kQ1(2104) 1= 41438kl AAgPrt. olo wap, Bz &

= Addd.

T 24% 7] AA dS Y A (I /4% Afolel 7R S vERTE. A 319 (2403)S A /432402

9 2404) Abololl 7] $-a1, wE 1 FES HAT(2401 2 2405) Apolel] 7lgrh. HMFW(2401)9] FF5E(2411)

S =weol 43 whake] tiale] 45% o] It Qdvk. A /4%H(2402)9] FF(2412)2 =Wl 423 ko] tisle] 90

o5t ik, A/4%H(2404)9] FF(2414)2 WO 3 WY Fdeh Wafo|vt. WFH(2405)9] F5F

(2415)2 Z=Rle] 3 Wakol]l disto] 1355k of3iuh Aok, H|F(2401, 2405)2 7H2) F45(2411, 2415)9

FAEE FaAT N/4T(2402, 24002 AN AFI o AF Abole] wMEE FeiM FHAT.  AA Hd
SFAA

(2403)& 3ol N /4%(2402, 2404) Abololl 71& o 2M 3|7} dEAFsITE

n
o

Wk, = 25(b)e= A/4de] gl A9 ®xolH H =
7F Bge] FHo 7 £& P ko w PAx|7] wjEo|t, =
/432402, 2404)S 283 A9 ExolH, AL

B A w2y, = 160 JERA upe} 2o,
] Bl Wake] AlolE 2kQl(1601) el A= &

N

% 21(a)ell vERA mpe} o] Cs #l(HE &% A8 A5 2eD(2104)2 Ao T4 g WFow o
FEh. gk AT BE &9 48 A5 #2100 BAR A et REEe] gAFA, BE &%
FAEE AT gR12104) 2PolAE 7] Bx &% S A5 gl HAES 7] Bx &% AL HF
1t FAg WIS Fao] ATt

Y, = 160l ek Hiel Zo], A A5 gk Tl o FAew
Hol AaL, AlelE gl(1601)& st Bl Je d=(1621) 3 dlolE 2kl( =
=(1622)°ll AAE = A=57(1623)7F 7] o Fdel A=(1613) S HE Apoz Algste] Yapo] & ol

He},

&= 21(a)oll vrepdl whop o], kA W= vldke] Wkl & A5 2R1(2104) A= 7]
Bz &% 48 A5 dle Foto AFIY. 2 A F 48 A= Bl S Feh=
W @ d=3 dloly 21R1(2103) S ek B I8 A5 ddske YA & FA
21(2102)& sk Ul &4 A5 doly 2401(2103)S Fats Bl I A5S At YA 2 d43e

§7) YA B @) AFe] Bol o] B ZAwi 30 o 150% olzh whgASIY. EE, % 19(b)el et
WA Wabe) AF(1922)9) A oA,

Wk} Zol, B4 AFe AE Pe =
dolB sl 2l 37 dold ehele Fakol BAAA Agsta, dold eheld Fatol AFHAL o
A @] AF(1923)0] A% FHOZA, AolE el Dot B7] ACIE 21 Farel FAAA A%
s glvh. ma, % 19(c)o) e uksh gol, Sl AT WA FgomA, Ml Aw Yol wr F
Ee b He) e,

P4 AT FA2100)% AAA wu EAX2Ee| =
A FAE A= 2R1(2104) el A A

44
%)
s
N

fo
o
ofl

WEh, 240 YERA mhel o], dgo] AushE 1/4 (2402, 2404)2 4 P (AAHFT S 7% 4
71%4)(2403) Arelell 719 Sitt.

ofd At whel o], & AANFHE o] &FoRA, WS RAE HAAT 5 v A, Alokze] W 44
txaZdels 44 4 AU

(A 3 AT E)

WAZ g EA GA A7 EHS wok NS GaA, % 260] bl BE Tl Aekslo] ek, 914
(2605 el WUl AR 2= AR WB(2604, 260002 ANAG.  ER, 1 FEo] ko

B 94 BE(2603, 2607)0.2 791y, mek, 1 k=o] o] HAFGRH(2602, 2608)Z 7|9 F ).
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<104>

<105>

<106>

<107>

<108>

<109>

<110>

<111>

<112>

<113>

<114>

<115>

<116>

SEE36] 10-0869286

gk, 1 FSo] 8o HeF(2601, 2609) 0= 7xIvt.  HFR(2602)] FF(2612) 7 AFAH2608) ] &
FE(2618)2 90% o]y duk. S FE(2604)9] FF(2614) 274 BE(2606)2 F=(2616)2 90%=
o5t vk, HBA(2602) 9] F45(2612) 3 A DE(2604) 0] FF(2614) 0% o3Iy stk AF &
AoBXE, ZEHXZE 10 o9 HYE AAF AER dA BEE WA £80% ofide] ddxo] . 1
Hu, =g I FE= gl

hA, LS ATV A VIERA, = 27 yERd vkel 2 dEFES o] 83 Vsl At Q.
N A (2706)2 2ufe] 7] Atolel HAHFTE 7 Aolw, Fe EolAEAEZ~(TAC)(2705, 2707)=

79, wa, 1 FZo] ggo] N/4 WE(2704, 2708) 02 7T, EE, 1 FZo] el TAC(2703,
2709) % 719k, ®e, 11 FFo] e Zenjd dm&(PVA) HFF(2702, 2710) 02 719Kk, I,
1 9FSo] o] TAC(2701, 2711)=2 719t}

L‘)’Z(2702)4 F4E(2722)2 T = Wk sl 90% ofSFub vk, A/4 FEF(2704)9] FF(2724)
2 e 3 wekd tiste] 45% oyt HEFF(2710)9] S4F(2730) =W 43 wWEky FYsh
wako) o),

o] FAol 9, =& 28 A 5 é‘}*&fs}ﬂ

o
L
o
do
=
H
0e]
(e
o
%0
N

X2 52

?_
o A A9 ZEGAE 10014
o},

e

o] AAdH= = 26 2 = 270 T SA4S AN 7S Ze Aot
Z]

= 28(a)e 2 AANEH T M 9wd 9
(2801, 2803)°0.2 71994 Ark. HAFZ(2801)9] & _
(2802)¢] F=(2812)% =W 3 Wy} AT WFolrh.  HF3(2803)9] FF(2813)E =W 3 1
ol tlsle] 90% o] b glth. A /2%H(2802) §JAFS AAM WL 90% I AAZ HAM Hgo] Foz W)
o EAME T

, Rt G5 EotdAER
(TAC) ZEo] AxHo] gA|¥k o] TAC HEo] e AHES Yehz g}, H3F=(2801, 2803) Ale]dl
1/2 3p7a(2802)0] AA|=o] i, o] 1/2 3pF¥(2802)2] HEel diste] o] 914k ((nxtny)/2-
nz) Xde= 0°lth.  47]A, nx, ny, nzt ZF W] FdECIH, de 7/1]011:} o] 1/2 37 917AF2H(2802) 9
F%(2812)2 TR sHE WHE(2801, 2803)2 F%(2811, 2813)0 H3 = A5kt o] Ag-9 ¥4 F

BFs & 28(b)oll YER AL JAIRE, BE 9ol AAHA A o] AL %i_ Ae & 5 Aot

Mg g HAA ] FAo] AAH o o] P U HEF vk, F, o] 7 et F3 dE, HA
ol AFHAR, 2152 AR AAE AAHoR oy A% Q= A 2A Hi, 1 Ay = 28(a)9 AA
Ao FU HEF A

T 29(a)w= gFe] 1/4 s AE(2901, 2902)& 1 FF(2911, 2912)°] AuStEE HZFg 95 dERAT

1/4 32 A (2901, 2902)2 1/2 3p¢3h(2802) 7 HF3(2803) Abelol A= ct. 714, 1/4 347332901,
2902)9] FZ(2911, 2912)¢] Hhake HF3(2801, 2803)9) F=%(2811, 2813)3} 4559 ZLE o|F L= A4
ok, 1/4 32901, 2902)2] wholy o] fPdAt® 022 ARt 1/4 (2901, 2902)2 A HP
7 o AG Abole] RIS gttt o] Ao A Feo RS & 29(b)oll YER A JARE, BE

AN R ol WS e Ag % & 9

r“

T 30(a)dlE, 4 MiEgd 5 de 4453007}, HEH 28 wEo mal nfojuy 9] AR}
((nxtny)/2-nz) Xd < 0

Sz 8000205 A 4 EFE AAF(300D) HFF (300D A wFomnt Fejxe] 9
Q]—i]— 0_1|4;< 9] %Z—]E o]ul—}g

D 4714, 7] BEE002) vheluze] 1gaksl HAF 00D Felsel RS FUsHA
AAelel s Aoz Az AASES Atk An n//niolW, o/t NG BAe] o] wape @3
i 4 2] o] ol vskel 51 Yol FAFoIh,
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<117>

<118>

<119>

<120>

<121>

<122>

<123>

<124>

<125>

SEE36] 10-0869286

MAZ(3001) Z FE(3002)9] A== o] A/4F(2901, 2902) Atoldl AYHETE.  FE(3002)¢] AnxdE
MNYZ(3001) ] 2} ol HE(3002)¢] Ane nx-nzo|t}.

T 28(a)e] TS AL A, oW WRRFE Holk: AR YZFe] HMFS(2801, 2803)omFEH O Fe|
Aol w9 A& Fow Ho] U= offolAT, 2 gl diste] ARt AR~ UFo #|FF(2801, 280
3)S AAIREEH #FEE FALES st #FE(2801, 2803)9 E4+%(2811, 2813)2 AW H S
= Austa Qv AAIREH B AS, = 28(a)f a WElAME, HEFS(2801, 2803)2 F45(2811, 281

2]
3 o] Hausta Qo] Fe FAHA et oo wHE & 28(a)e] bl Afde, HET
(2801, 2803)e] &5%(2811, 2813)2 Austa AA Frh. oA, odE W 279 A4E HuAA FiL,
o Al #FeA & & 5 drk. ol b WA E YAkgE Fo] H

oA bel B F e A8
Fe FAAIIA EEE sk Aol = 28(a)9] 1/2 3 3H(2802)9] #Hgolth.  a WA T HE g
A AHAA TR Ao HAFF(2801, 2803)9 HFFH(2811, 2813)] Zm=E AF o] b W, FA}
o] A W, 1/2 S13Abwh(2802) 9 FFH(2812)2 % @Feltk. o71A b W FelM BArze] weked,

WAk 2 FgolA] o PFoR FrFol ofhu, B4 Zo FrEe S
cltds. ], sleldsel At 09 172 AZB S FHE A4
o whiel, QAbE Wl WA W 1/2 FRAR(2802)E b Bl £49) ARE ofFrh Tm, 1/2 3%
Yo GRS 2] Wzl WAl WF e AWAAL, A4 DR Hel ALATEE
g, e, O EAsE ge By 3PS 24 39
FoHeh, o wiel, = 28(b)ol LERd vhst o] ol el A wAAE A Y
o], £ mwelq ASY Ak A/ARC0L 200 GHA 3 A8 YU DA 172 343 A8

2k(2802) 0 thafj A d g gl
Hheke AA}Zbo| A #H3 7

F2(2911, 2912)S o= Hc} , 2, . A/4¥H(2901, 2902) © 2 A
o] ma= AAEo] ol A% gle A 2A "t
thell, & 30(a)e] AABZF(3001)3 ASE mlojze] dAtE zke= AF(3002)9] ZHgel disiA A Ect.
A71A, 2wt AAGF(3001)0] ZtE S~ §Ake BE(3002)9] wpoly A9 9dakE sdeith. o]
g3k Aol e TS Fo FA < mae s AAE, gle A 2A "o o] Wizl 4 tx
ZHol2A 9 ZA FAE ofdla Kol Atk E 30(a)olAE, i <ol I 4FFo| YHAA do] A
4] A7ket A 4, -Jr , Fsh, 8k WHER Aol AAAE AA Fdo| diste] YERYA k. =
30(b)oll vFER wie} o], BE WEkoA, ZEZGAEE 10 o] AdE e As &+ At
A/43H(2901, 2902)2 F5(2911, 2912)¢] A= xlﬁam, H35(2801, 2803)9] F+5(2811, 2813)F+= 45%
o Wgro g M o] ANk, o] FAL A9 o WP AEEtt. HFFE T3S A4 9Es 9 HFe
T AR AEo] FEAQl ad=

2 3= s S Aqr7kA e AdeA e, 74 A5, 74 g AHFLS
UAA T, Agto] (300Dl A7FE NS wWole 3ol Wit &, FgH afE AAS(3001)7H
oz WA gAIZF A, i, 1/4 37 92AH(2901, 2902)2 A AlZbell A=, 7] el A 7]
<=8 uhe} o], WAl FA)o] F]mrt AP
A, 1/2 3 9 (2802), 1/4 3 92901, 2902)S EZE|slHUYolE FE EE LE2HE
(norbornene) Al F&& A gozH A, AX WHoZXN= WUZE A3 sAld 72 Wko
2k gYo] HAL=F W),

AN, 1/2 34 YAERE(2802) .2, 1/4 3 9ARRS 2n) AXE A oA A, o]
dgo2ZAE, UE W3 FAIAREEH NZ 59 WAHoR, AuER 35t F FASAZEEH §7 HE9
HAow AMHOi At

}Olbﬂ*«l H d }a Zb= FAE(3002) 024 =, EEPFFRUolE e =20 dl 55 2WFo R AilsHA
Sl 25 Aol FAE mEdeRA dddd. o3 5k UE di FAAE

a4 AYGEODEAE, FAz F
A, shiel shat FA 4EF) 9oz 2EH o), %47
A3, ok W AR
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<128>

<129>

<130>

<131>

<132>

<133>

<134>

<135>

<136>

<137>

<138>

<139>

<140>

HF(2801, 2803)° WelAE, B4 HAPHA BHARA EdopAdAE 2 A(TAC) L&
ﬁi%é(zgol 2803) T MAZ(3001) Alolo] o] TAC FEo] EAehdH L
e, AE A Alole, o RigAle 3 FHolwtk ALgsta, 94

=
A= o]?ﬂt& TAC &S HAZ9 3 Zout X3 HYAL oS EW AnER 33y FAIAREEH &
Egt A AFA(Ultra-Thin-Polarizer) .24 Al#x 1 ¢tt. o] HFGwo| FF H2& AZTFozH T 30

(a)o] Jed 22 A4S 23dA3.
oldel &, WSS & 30(a)oll “ERA uie} o] A3 Fg-of AlZF 549 ARE o7 &= 30(b) el

T 30(a)d oA E, I Al 5L = 30(b)eF Zo] HAR, FEHAEV 53 2 W9e & 30(h)EG
HEet npo} Zo] 4, A, ek, 5 WHE Hof vk, s H9 AlZE wele] AlZbe]l B2 Flo] 53
HQasta, ozl g3 3ol & 3l(a)e] FAoltt. A7IA e, AFTe S5 W, 5 F59 U9
< &= 30()ZFH 45% IHAFCE. o] we] Az 549 AL ARt & 31(b)oltk. EZETHAEE EE W

E S7F 53] gA FHol 9l

AolA 10 ofdolar, BZF Azt 5A4o] st v, - e, ek 299 Az
thooolell mel, vhal EE Aopzt 5o MR U Ul fle #AE AEE 9

= A/23(2802)S AAZ A PA|NE, g 543 A /2 HFI AL
o] gslH BT} F&k A7t o] dojxith. o] wjAe] disiA e =& g4 SID00L.Z HilE o] Qlt}.

e,
z o
=
9
4
N
&)
ok
Ho
o
l
X,
ik
o
S
i
o
lo
O_E
AN
=2

Nz A4 = (nx-nz)/(nx-ny)

7F 0.25%1 & 0.75%1 AEE, F5S FHYsA A AFsta, e AFT F55d ko

A X]Oﬂ%—% e e A AATT. o] WXE = 28(a) Wil HEsta, °]3 & 29(a), =
= 31(a)9} o] AEFo AAGSS ux .

TS, 2u]e] "E (nx-nz)/(nx-ny)9 #kol Z4ZF 0.5 olsle} 0.5 o]4felx, nlg&AsAlE 0.25¢9F 0.75 &

0.15%} 0.85%} 7o) o] ¢k 1o|H FAo] a8l A B EAJo] dojAr),

Bge] vloluze) oI, N /2%, A/AWeR wloluze f4AE e 002 o

o] dAte] MY EA, ZHZE £20nm ©]3F, HFEASAE £10nm o] sk
ol F& 3k AJofzt EAo] dojx= RS & F U
2 AAYHY w2, = 31(a)o] YERA wle} ol 1/2 3143(2802)2 1/2 3¢9 fI4AE 2 ZEo] A
Z5o] 9Jo] 1 BEH AT Wk ARl ((nxtny)/2-nz) Xd (ZEHo| A3k wake] FHES nz, TE
o] FFo HYP3t g FHES nx, LFY FFo| #H AE W W] FHES ny, ZE W FAE
d&ta $H)7F 0 = £20mm olslold, AE9] #FL IHste WHF(2801)Y S-S B = FH3

EE, 1/2 BR800 1/2 el SaE 2 BBl 20 A3sel dlo], 1 WEWY 5S4 WP B
g vy 2

=~
< nx, A5 FFol FA% 2

HES nz, 259 FFo HYPs WU =4E
stod, 2w]e] BE9] (nx-—nz)/(nx-ny)e] ko]l 717} 0.5 o]3ke} 0.5 o]/dolw, 2mje] &9 FH2 Fastar, &
ﬁﬁ%&%%%@%DJ EgEo] By e SR RE =0}

E(3002)2 BH=(3001)2] AnxXd (Ane n//nLo]lal, n//= XA
g wAe] Aol Wk didte] 42 ko] FHEo|aL, de FAY
AL, NAF(3001)0l ZA A AR E o] Tt

el 1/4 3bdah(2901, 2902) wholulz=e] 93xk7F 0 Hi= £10nm o]stelw, 4AS(3001) 3 &
7NS-=5 AXErt. @49 1/4 32dw(2901, 2902)9] F5HS A= Awstal gla, Hg 8 H33(2801,
2803)° F53 4559 ZEE olETH. S F9 HFFTY FFF WAV FHH 55 0

0%, 45%, 90%, 135%°] oj= R o & dAx o] Ur}.

T 31(a)d YERA ule} 2ol E 30(a)9] FYAF 2 HPZ FEAL

WY 12

N\

o] \HFF, 1/4 g, 1/2 g
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SEE36] 10-0869286

AHFE0DE Aeh Fo7k Arol A oy Bk F2 W, A A7 el 94
A FA 2EF olgel Wgem AAAE WM otk wEAsAE, AFE0DE A A7t
A9 A e BN A 4FH, S, B, 40} 935 B9lE AR, ATl AAH &% W/E

4
MWAE NA TAl 9] A7 BEAFS nwh AMsl7] 9EiA], ® 33 vERd upel e "E o] A<y

=(3304)2 el Wy RS zke 9aka BE(3303, 3305) 08 7|YRvk. Ed I 9o
el wlolyx9 914 IE(3302, 3306)o.2 7Rk, mgh, 1 oFFo] el HFW(3301, 3307)o=
719AcE, AFT(3301)9] F4=(3311) 3 HBFF(3307)9] FFE(3317)L 90% o7 Atk Azt LE
(3303)2] FZ(3313)3 AA FE(3305)9] FH(3315)2 90% o>y ok, HAFH(3301)9 EF4%(3311)
A E(3303) 9] FF(3313)2 90% o} QUTh.

A7 BERoRAE, ZEZGAE 10 0|49 Hwb A AER ste] BE glelA £80% ool AdE 9
o oy, dEe] 2vf AREE AL 9o, EE AEe] FHERA

nx > ny > nz

o A e 553 BEo] AFEEE Aol UL
= 340 YeRd wpe} o] E ko] AAHH I, o3t 543 AES o] 83kA| R FIdt Aok EA
S e yaFdels Adste Ao, 2 *E‘Al ol A=, HF(3401, 3404)0) Frlele BEoRA, 1%

ol FWE(3402) 0.2 3dlar, AE(3402)9 Z4E

nx > nz >= ny

HFT(3401, 3404)0.=AM =, HPH AA Y FAZ 100 v=
(nx-ny) Xd+= 40nm ©]%F 130nm ©|3t= A A ).

i
o,
o
o
it

ot

roh
e
i,
il
lo,
s
=
do
o
N

)

A (3403)0] 2 Wi we] 91k
RLC = (n//-n1)xd
= 3.

Y301, 3404)9) BT BE] Fo wholuize] e1abat, v SRS 2= WE3402)9) mholuizel 914
A, 719 meluze] $AE 2 3o moluzel glgate] #e

Rnegatotal 2 & o,

20nm < RLC-Rnegatotal < 150nm

WU YAE 2 BE5(3402)9 AW AbE Ade] HY WIS A= Ve s gt Sl A%
gk wlou a9 QdAE 2t HEL AHF(3403)9] E8129] dAE AASE 71es 9. aEla
HA3] AAE AL opd AAEAY F#| 29 $14A

RLC-Rnegatotal<,

HEs A4 A3 i—ra Bl AZoz sla, I Bl ES A E 7eS ey, X3, B #Hye AR
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<177>

SEE36] 10-0869286

F5(3402)0) =HERA

nx > nz >= ny

of #AlCl = FEorAs, REREWAY £4 d5S 1| WEen dAiste] A,
HFE(3401, 3404)0) FAZF FAE BFAL FAHFH olgHa la, EfopAEAER A BE IES
ZEaL, 21 FAZF 100 o)) S ol &3,

Al W2 (3402) T NAZ(3403) EHe] WHT(3401, 3404) 0% AT, AFW(3401)e TrE
(3413 48k Ak F&E(3402)9 FF(3412)& AR, #BFH(B40D) 9] FFFHG41D) I Hga
(3404) 9] E+%(3414)2 Ausla g},

5ol e, AU A7 40 WA 130nm (MFEASHAE 60 WA 110nm) 9] D E(3503)S HFT(3510)2] BE
% 2A olgdE AL HIAY. HABF(3510)e BE DES(3501), BHF(3502), 4 224 BE 2
(3503)¢] A Zol ol&] FARTE. AAZ(3504)S HFF(3510 2 3505) 02 YA, HAFEH(3502), AN
AE7 B3 PE(3503), AAZ(3504), HAFTH(3505)S Z+zF %= 349 HFFH(3401), YAaka DE(3402),
N7dZ(3403), HAFFH(3404) ) FF3gtet.

Jr, _>,4; ulru e 1-rl

by
Q‘L
N
E=)
G
é
R
&
N
>,
oo
)

A FE(3503)0] HFF(3510)9] HE AES
2~ O A

S WE 5 k. o BF vholux

T 368 AukElEk pPAolw | = 359 ko] HAT(3505)S HMEATE.  H3FE(3505) thalol] HFH(3610)S
Abgsiel. HPT(3610)2 LE(3601), HAF=(3602), B3I FE(3603)S HAZsTozx FAHL. HPY=
(3602)9] &%(3612)2 = 359 HHFF(3505)2] &4%(3515)3F FA3t Wdko|r},
53600 tefiAdE, "W HdRE 2 A Jhesit. O 49, 35S s
(3612)01] FABHA ARG, =3, (3601 AW JARE AY 002 = A
gAY gla mpoly e SdANkS Zhes AES AL EEE AX 7besid.
= AAGE Y mEH, & 344 4G F(3403)2 AA BA7F 4 5
ol Y27 = 4=k ZEoln, st HE3(3401) 9 4%01 a3
H

Fol FHs HEs dAHa,

I 2EES nenzceny (nxs FF 8 22E, oye axell #AG W 8] 24 E, nze Wl AT

Fel FEE)S] A k. A 1 #3401 FAE 100 VAR o] BE AFS AASa . 9
b BE(3402) WUl 91733 (nx—ny) Xd (dE F7)7F 40nm €)% 130nm o] 3ko] vt

A5(3403)& M4 Fx7F ¢4 wfgket ofe] Ak RLC=(n//-n L) Xd (n//+ HF &2} do] wake] =4

ola, n1E HNA A Ao Wgfo] tiste] £ WEke] FHECIH, dv FAo|thHE zta, WF¥(3401)

HAFY mlol o] A3, 974 B5(3402)9) mlojze] 4, ® 1 9] mlojy 29 dAE Zt

Folgk F9-ol= 2 vloldxe] 94ate] S Rnegatotal 2 & w, 20nm < RLC-Rnegatotal < 150nm<]

AL zt=th, AFFP(3401)S EfopEAZg A w2Radd X, BE ZslRuolEe BE "2
ko)

Ml oorr o om0
f
o fok

w
o
=2
R

= AFT(3510)S AU AAE e BE BE(3503)S et BE WE(3503)9 FHo] A%
S(3502) 9 FFFol digte] s HEs A

%=

o

A Eck. HE FE(3503)9 WU Y43 (nx—ny) Xd (nx= 3
weko] ZHE, nyw nxoll 28 Ay Weke] F4E, de FA)7F 40nm ©]%4 130nm ©]3F, H3E HEFo] 2uf

woll = 2wl o] Wyl ¢gake] ol 40nm ©l4 130nm olshs Agste] o] Folxit.

MHS(3504)2 N4 A7 2 algst wlo] $143F RLC = (n//-n1)XdE Ztal, B3 HEF(3503)2] vlojy
o] Y=t & 1 9 wlolu A9 YAAE = =S Hod 9o 1 wlolu] a9 9AkAFe] IS Rnegatotal
2 & ul, 20nm < RLC-Rnegatotal < 150nme] ¥AS zt=t).

oy MHE uish Pol, ¥ ANFHE ol §HOEHA W TG Aozte] Y& o YxZeold AT & 9
gith.
(A 5 AAFE)
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<178>

<179>

<180>
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<182>

<183>

<184>

<185>

<186>

<187>

L BAZ AZE 99T add, 2 $EE @gsel, we ®

L 37¢ 2 2 A FA FX O] wiEk WHe| dF yepdth. TFT 7], Alo]E 241(3701), dHeoly
Q1(3702), Cs 2k91(3703) B ITO 3hA A=(3704)0] Fd€Tt. FH2 (3711 2 3712) = yephd npe} 2
o], 34 FUow AFPeE= (s Fe1(3703)F, AlE (370D ez wjEgS Edae JEE Ho 9l
kel AAE AlelE #1(3701) H Cs 2421(3703)0] o wAZT.  olgfdt 2 £ tx=FdoldXMe, 4 #
ol nlEfA Alokzto]l FrhE A7 Advk. 53], AAF AZrell o] Zato] FA|7} F)

= 38(a)d 1 W9 5& yehdu. FARE(3711 2 3712)F UERA ule) o], A Byt mwe] Akl wrEk

o7 AAAEE Hotste] wigA 7 A¢E d=2 £ odefolA(HFT) ] F4FH(3811) 2 EelEtolA(HA
Fa)e] F4%(3812)2 Auste], & 38(a)] W] MAAHTE. o] faEdoldA, W FAVtNAE A7
BAks A wEetal lar, AlE S AR Hol k. gk, Adste] 17bEW, oA ke m=We] et

o AT, Aol B@el ola Fol Fhal shA A EA7F Ak,

A7IA, FFEA(3801)7F o] YiaETHolE st WA #ES F9E AYeEr. T 3B(E = 3B(a)E FHF
Hhekol A B g wolth, ol Hx(3821)2] Ao](3822)E TWEA(3801)ZFE BHW FHA wHltk, o] uwjE,
Ao AAAQ FHado] olAar, I BAlE thh oFA HAY, e NS 0= JEott

g, = 38(a)ell A, #EA(3802)7F o] taEdols 9 WA TF 95 At & Blov =
38(a)E sl WakoA 2 diEoe|ty.  #EA(3802)7F B NPT FER(3822)= AAHTE HWAAA #ES
o] FR(383)ETE Zojzity. o] Ay, AA AL HEFAE WK FARE, FEIL oA 7] wite] o
AFogMe Hadoel A4 . o] wio], FAE WA AL u= ZAo® Huls FA AV
Atk

2 ool AAFHE, ol HAS uAY, e FAS o= 48 AAEeE AE HHoR g 3o,
WElo|Eo] J g woly] 9l TFuzdHEE 2 N4 T& ZFAA A 71 o] AltEoe] AN,
3 BAF Azl A o] ZAlS dgate], N tjaEHolmA S AAF Ao A o] el AZe EREkE Ao &
AA P o] =xfo|th

%= 39 vrERW whe} Zro] o wieF WhER(3711 R 3712) AR Wi wadolvt. FelzH P WSS AF
3 APA F4F(3901) 7 o detol A F45(3902)2 Hustar vk, N/4 9T FFH(3903)> )
7503901 % 3902)¢l thate] 45% AARA k. FElzEHE SO 2HsE A/4 T FH(3903) A &

Zke] wgk wek(3711, 3712)0 A HES A Fo).

!
o~

1(a)ol Yebd ulel o], A FA] ZX= Wao]E(4101), FEl2HB3(4102), A/4%(4103), A=
(FFAS T8 (4104)0] oAU =Z HE5EAT. Fel2EHE54102)3 23 23 ss A /43(4103) o disiA
Ageict,  FY 2S5 (4102)2 WO EUIODZREE JASE 3 5, FAsd 9934122)S I 4HF
(4123) 0.2 A Febar, 9314 9AF(4121)S 314 QAF(4131D)¢ A2 EFJANY.  aga, Fo2HE
2(4102) A1 A Fot 23] d 9T F(4123)2 MElo]E(4101)9] wkAbgo] o] $-3d QW F(4124) 02 HbAL
star, AAF Fel2~HY S (4102)0 YARBEY Edeitt. S, FEl2HE S (4102)2 Wt E(4101) 9k s,
ARSE 2FES 9-3)d A g F1s) ez WSS, A /43H(4103)2 JAFSE dHFS A dges ®
st 715 ZEa dvk. A/4Fe] gigte], = 40(a), (b)E FZsHAA A g,

T 40(a)E= A/4F(4001)9] FF(4002)0] =Wl Zlo] whak st v AFE WERAT. A /43H(4001)2
YHEF F(4012, 4022)S YAbste] Zhzh AA AFe] 34013, 4023)S EARSTE. Aol A9 @E(4011)
= F(4013)& wal, AALRHE] B (4021)+= F(4023)S wE=Th

A
A

fot 10

o
ot
;O

N/4%(4001)0] 159] F3F AFQ1 A9, o] A/43(4001) 9] F=(4002)0) AT Hele] BAake] #EAH(4021)
B ARk 3(4023)L dRbHow s Wy o] WejolM=, FHEH dAbsks ddFel F(4012)9] F
2 dol(&= FA-B)ell thsto], BAMAA dAbeh= A3 ge] 3(4022)9] F= del(=d T C-D)7F dA HaL,
Sedo] A A, o] wiEel, AWl Aol gl= WMo HES AH 3= AdM=, AAF Al
M HEdo] Aer Hof gor AAHEY. o 4L = 38(b)o] el et
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<194>
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<197>

SEE36] 10-0869286

oft
X0,

T 40(b)E A/43(4031)2] FZ(4032)0] T el =¥ whekS dslum Q= AS= Ukl A /43(4031)&
AFo] F(4042, 4052)S PAFEte] Zhzh A AFO] B(4043, 4053)S EFAMETE. AW #EA(4041)
= B(4043)& wra, AALRFE Y #BFA(4051)E F(4053)S wie=

N/4%H(4031) 9] F5(4032)0 HaAZ W9l AAXA EAbetE H(4053)& AWrH oz HAS wWrp, o
oAM=, A Azl el ZAF e oA AAZE AAl Har, FE ol A HAW, H2d &
G ol WEel, AA Aol el BEde] REapA Hel, BAow FAS €rh. o AIE % 3
ol of-&ght.

= 41(a)9] ABF(4104)0] thsfiA efstH, o]4ke] A/4¥e] FFo| WIS A A wigksta e Wk
ozA A@H:, PFAEZA N/2E 2 4 =

Agat, Do) gatel AR FA Ao

= 41(a), (b= NBS(HFES X33 (4104), N/43(4103), Fu=vHHS(4102), WMol E(4101)¢] #A
TAS Yela, 247 A/43H(4103)9] FF(4111, 41513 AR ZF o AA Exo] FFH(4112, 4152)S M=E
At A AT, = 4l(a)= = 399 A Ee P RREH BEY 4SS, & 4b)e e == Y

=5 B 495 deidlla o
%= 41(a)el dHalA 5
SASE F(4132)S ‘B
F(4142)& Wt
k=)

A s dait). AW BEA(4133)= F(4131)0] A /4F(4103) H A AZ(4104)S E5}o
Eoh. AAF BEA(4143)= B (4141)0] A/4FH(4103) . NAZ(4104)S Fdlo] EFAME
U 2H Y F(4102)0] FH e A/49(4103) S SHetE F(4142) FE AHol7l dolXA

= 2y o) S W o] X2 & 40(a)9] &l FEsth. theol, o] 3(4142)2 AHF(4104)&
Syelx gk, Ao AAH HgHo] Zolxy] wlEe], HAS Wy, o] A4S T 38(h)e Aol
etk o) el ofsfl, A/43(4103)9 FIF(FHANES ©)F NGF(4104)9] FEF(HAME H)o] A A

ol A9 gle FAZF Addr.

T 41(b)E = 41(a)9F 90% thE We=HEE #Ee 495 Yehia ok 4w 3EAb(4163)E F(4161)0]
N/43(4103) 2 NAZF(4104)S F3lo] FASE F(4162)S WeTh AAF BEAH4173)E F(4171)0] A /4%
(4103) 2 MHF(4104)S F3to] EAE F(4172)S Wtk F2EEF5(4102)0] FHSE A /43(4103) S
FIEhE F(4172)2 A /49H(4103) 9] AA AR HaHo] oA 7] wiiEe] HAS Wl o] @4 = 40(b)e]
Aol AF3th, ool o] F(4172)& NAZ(4104)S EHEA T, F7 dol7} Ao ade & FA
S "ok, o] e &= 38(b)o @ AdEetth. ool s, A/4¥H(4103)9] FF(FANS W) AHT
(4104)°] FF(HAE H)o] d=o] o] Ao fle HAIZF AdHT).

oje} Zol, NAT(4104)9] M3} N/4(4103)9] HAo] AP omM Fad A7F AdEH= Aot

= 370 AYAY N AFE BIE W) WG grdolet. Aol AAGOD, deld] FAG 02 e
bolt st e MAAT. 74 Shol FIF AXsH Avk. g Ba A¢ T FHAE 4
L ASH el whE oy wAe] AA BFORAE, AH W EHo R R E: )
WOl gl G e ER Aolslt. oy B4 A4 WelRAE, AGE ShlGonH FAT )
8 4% Y $A7F AAAES A

o,
R
X
o,
[
k)
0,
[
3
(@)
=
=2
>
fz
o
e
o)
03]
o
i
Ak
fr
2

% 39¢] o] TFT-LCDol w3+ =iaF wH8k(3711, 3712), AFFe] FT43(3901, 3902), A/4 4=
(3903)9] Wrake veRdTh = 41(a), (b)ellA, N/4 SIAATH(4103) L 2A = IR0 EE Ojﬁf&
AR, 550mmol A Y BFEe) groEAE, 137.5nm+10mme) WY E AAAY. FExuHg AGSU
2AE, 718 25024 TAC ZE& o€t ZFdzdY AA 9 HAA2A, 7HAFES WHASHE W19
stal, ek A9 d9ES 2 EE ARk, olo wet, Fu2dHY °“Xéo(4102)°iTEH HEA}
AN E Z Wt gle 54S A4 7 Aok o] FH2HYF(4102)9] HEH WO EA =,
HEHe AL o] &3}, o] FulzHY AAF(4102)e] A WHoRAE, 539 73%%*1 Lxsta, 7zt
ol wiste] A2ox ARAA, ZAsIAA.

T 39¢ HHEE YR JdARE, = 41(a), (b)E o]&ste] @ FAS Awsitt.  wWgo]E(4101)ZA =
Atol= o A HF S AREFTE. o] WMEo]E(4101)EH Y Holx, Fe AHE NAHF(4102), A/49(4103), Eehet
o] 2 (4105), A A (4106), oNEeo]A(4107)9] <o 2 HE=grt, dAHZ=o AnxdEAE, 200nm WA 400
me] W2 At

L
o ot

5 e
Lo i rlo ot o o

A,=L i

© o

N
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A/43(4103)3 A 7](4104) Alololl FatekEg A A3k Aol FERIT. I FAS T 420 el
FY e EF(4201) Ao, A/4T(4202) = AFEE(4203)S AEFTE. o] AFEE(4203) 0. 2AE, A/4%
S Estezy Ady. agla, I ARgdoEANE, F9

(4202)3} BFBS HAets HAHAldd A2 E4E 3
= Zk(Haze value) &2 40 o] A& 283t

}E Ve, gRe iy 47t 70

T 430 AAZ 2 AAYPEHE AL wo A7 B #3 544 4
H(4301)2 A, d9(4302) FA, 49
AN
A

T A, BE U9 15% HAoR 3 FAle] A
(4303)2 A 99(4304) HAE YEfaL, olE
2
|

ofj
=
=
S
N\
et
>4
~
i~
)
=
—
S
w
tlo

>~
=z
ofo
ol
o
B
52
rr
0%
ol
o

SYE(FEMoE YEd 1

I Fe2H
9= F, =EE 327D

, 750 A4
(el thehdl AFeko] gl AS(=W 3, AwE glgom Hrelth AZEoR vl st w40
e SRS Folg PA(EW F ARE RhR ®DE AL 94 ddold, ofn A7 weldAE 2

o FRAZVA G wigke] Aol A WEFRAINE, 374 FE ufgke] tiaZFold A
AlFeE AHsitt. % 44(a), (b)ol IPS(in-plane switching mode)®d A t]AZgolo &3k 4

T 44(a)E IPSY A tiAZgole wAXo|th.  tdF 7]3(4401) 2L TFT 7]34(4403) Alolof] A Z(4402)0]

A QT TFT 7]3(4403)9l, %% zi=y (4412)4 = MF(4411) 0] HAR(4413) S T3l FAH 9

oy &k 1§+(4401)°ﬂ%, Kol AxHA v, =9l (44110 AgHe oztebd, =9l A=(4411) 3

& A=F(HA A1) Abelel ﬂﬂlﬂ Azet.

T Mb)eE = 442)9 A4 gaZdoelel TFT 7]13H(4403)9] Hwkolth, TFT 7|3ol=, AlolE #4el(4421),

dlol8 2}91(4422), =9 A=(4423), %5 AF(4424)0] FAHTE. A FAslol s NA BH(4432)=

=Yl "H=(4423)0] At e #ake] diste] $3HOR 15%9) HJ?‘%}OH W} &3} a1 alﬂr. Ol A% “’°17}

o] AA FAH(4432)¢] Wi wEFel] thate] FPAL S AFRY FF5H
o7 o]

o
AR
s

A 2R, Adste] 1ol wheh NA EAH(4431) 9] wREE =9l A= (4423) —’FX—IL Ho“'%}ii %*}ﬁﬂ‘r.
Eod4b)ellM=, A AL Aol -3l oR 605 gakel wiEsta gtk of7]A, o] Wil ofA Lz}
(4431)°] ik @ik Aol s, £ Etetol Ao F45(4442)3 4550 A4S o] F= Welel A/4d

o BHUMDS AT, e FREHUMDE FehetolAe] FiE(ua) FH s,

4714, IPSHI #2 tiaZdolol A=, WA gAjoAe] NH FExie] wjg wEke edsA 54T 4§l
o] A%, AA EA7F Ak, wigsta drkar AzhEE e =
SHEE, e /49 EEtEtolA e F4Fo] 46k AnE o] FEE AT,
B AAFo 2w, = 41(a), (b)olA, WMol E4I0DE FE sFt. Fuxue AA=(4102) L 1/4
TFH(4103) WEo] E(4101) 2 NA D (4104) Afelol 79Tk, AA w4 (4104)] HA EAFo] wiE W
3l 1/4 3743(4103) 9] FEFo] Fmstar .

= 3900 Ujehd vhsh gol, g S 9y Rl WGl A Ft FelA S wigelw, Agkel Ut
of ola A2 180% vhE 2 W71, 371D Belse] AAR. E@, Aol bl ol 1 g A

A=F = F}.

542004, 1/4 32F3(4202)7 A4 HD(4104) (5 41(a), (b)) Alolol AreghZ(4203)¢] AT, Aa=

(4203)2 3llo]= kol 40 o]/de|t}.

= 44(a), (b)olA, A4 de A Bx}(4431)9] widko] Hete] <17} AbefolM 4=
5l

3 1/4 R FEUMd)0] FAST. ES, 44 WA Ag BA wgol
whgelnl, L wiek W 1/4 AR Yol FAsIE Frh. Y WAL HA

rl o
=)
==
o
o
H
=
==
o
oL
o

bl Tol7k Aeel A 5
=7} 1PS mEolt,

[o5

Pﬂ

i

/kal

o

o AFR 9 el AN clgTomA, ure T BA, Aokl He a7

fxaZyels Add 4 it
(A 6 AAHH)
T 45(a), ()= MWVA ol a9 sjde] A= F2d5 Yehdg. = 45(a)+ 4 =M, & 45(h) & 2 Tl

=51

Al

i
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<214>

<215>
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<218>

<219>

<220>

<221>

<222>

<223>

o A2 uEag. WA B9 9 sde el v)we
(4510, 4540)°] *4x]§_ 28l 2o o= 7,
‘H T

sl zel fAHE olRHE 2

= ! ,
o A FA3A HH% Ik, A 97 Ao, Zuel Al Fekel] os) A Byl AR = wEke)
Zb 34 YolA B ko w HLE Rt AA gdo) g F4E(4501, 4502) (FFE(4531,
4532))0] A2 HusEE g HF Lxpr mxEY

2 7F 6pm(2FR1/Z=H o)~ ¢ 3um/3m) =] vAle &3 H=(4510, 4540)9] A, W A7E Aol HA EXA)
7h €53 B BFor A= FdHEe] At

l>

wEbA] ) 45(a)ol] YERH ule} o] N BxF(4521~4524)7F 4] wisko 2 AAXEE &8 HAF(4510)

G Aoz, 4 Zrl(4511~4514) 9] o] A, ERE, L 45(b)oll urEbdl mie} o], A At
(4551, 4552)7F 27H9] FFo 7 AANAEE &3 AF(4540)S FAT Afoll= EwlA (4541, 4542)9] )&k
o] A&t}

oo, AN Fx AAF W \Hg A S5 wEke] dAl disiA, = 46(a)~ (D)ol 93] Ar gt
T 46(a)ol ER mEe} o], Agte] 9 wo=, A Bx1(4602)= 7|dHo| tiete] A A wjEsta
Atk = 46(a)ell, ©] we] Ag FAH(4602)9F I g Aol F4E(4601, 4603)9] BAS vEbdch.
3 WY oA S FE A BA4602)9 Hzde 9gS A ZauA A UE Ssta, EE% #
2zl o) AAdE o], & FAIZE Aozl

Sh?
w 1o
r =l
Y
B

= 46(b), (c)o] e Hhe} o], zgro] £l e, molise] fA& o[ e 2 oF BAE slww
of tigte] AAA I, Fw3] F AEE AVgE el HA FA(4612, 4622)F 7|FA diste] A HastA
At Ao @ EAE AW AAAE, Y B AL BHe ErEe Pl tetel Alere w

AH(4612)7F EFHU6I T B wE Amet gFom A 92
Wol, @& WY £AE BN L 4G BAU612) B2h o

hud

2% 3y Aol o8 v, wehd, A BAE 9L

5
st
°

H7e A HAE @ = )
162 A BEE O|FET ok Beh. ol B4, B BB LAE FAE A4
(4622)9] BZAo| G wol Bl WPo] ¥, BhE® AY A4 BAshs Yol 4, A HA dojn

o}

ek, = 46(d)ell HERd mksh gFol, MVA Ao 4 sfdol A=, 2
BAHE 4 9= S5 (4631, 4632)° thete] 455 o= WEke] g ETt

N
do
o
2
r
B
>
o
)
i
o
=
oy
L
1o,
m}i
il
2
ol
e
%
B
>
]
]
id
r %, oﬁ
{ —1—‘
ok
o
2o,

il

L sk vlolA A% 97k Aol g B2k BAAE ggel A= thE 9o EAAN WA BAe g s
oA, g Bael AAAE wael = 46(d)e] UER 4 $Rwel Ao) vdAsich, Teh}, ARt ®
46(d)°l Vhebdl 4 Wpelslel WRrom AAAE o4 Bt £,

= 479 YERA 4

4 =
o W aApe] F
Zl
5
=]

rok
O
rok

W1 (4711~4714) 9] AS(4710)5 zH= WA 2] a4 sfdS o7 So] Ad )

(4701, 4702)°l tiste] 4555 o|FEF FAHE HlAHT &3 AF(4710) 9§, A
7t o2 409 WeE AAY. gy, b d9o] s AAY 99 E, o
54701, 4702)°] st HY EE AustE WEFoR HAAIZA &S 5 gl

oxl o
M Mr ooX

A} (4721 ~4724) =
A} (4725~4728) =

o4 RA(UT2~4728)7F EFHWI0L, 4702)9) diste] Ha Ex Aweht PHoz AW JelAe, e
ahalx @trh. webd, % 47e] dehd A% Fxe] 4%, A BAAA 41 4o e 99l 47ln
3989 Qa7 2 agle] Hr.

wowge] ANGEelAE, WA WA g el A, A NA= FMom AR meel Al el
Wepol, WA 2] FrFel dste] SRS o] R W 1 olole] WS EFFES Bt

4w vhs} o], WA WAje] 9g sldel N, o BAE Y 2% FhFel diste] 45k olsle] el
AN A%, 3 Qe #e FIAAA 9] Mo, Fes Asarle adew A o FARL
As7] 91 el valA olstel 4wl
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AL gEe, g A Fl AlAAE Wk Aol AlIAE AAFORA, A A7k A AP 2
A W% JRonRE DEE Jgon wEANA ZAHTh, e, duHon I mEGL B
g wgel oy Wust FAW elE olgse otk mebd, 4Y BAe MEPZLS 0% F2 o]
pEEE

Z, g e A AL d, oldAle] JAY WAE pz BE W, d/p=1/42) Ro] whgHstn, Hojw 1/8<

d/p=3/8& SHAACkT dtt,

A 2 e, = 489 yEhd wRel o] A w1d(4803)9] FFol e 1/4 IF(4802, 4804)&
X Ee . T o] d8e] WY 2x(4801, 4805)F wRAIZCE. 1/4 (4802, 4804)9 94 AAF
(4812, 4814)3} 2 E°] S1Ast= Y A=H(4801, 4805)2] F4%(4811, 4815)0] 247t 4525 o|&r}. 1/4 3}
(4802, 4804)¢] 914 A|HA%(4812, 4814)°] M=E Zwalar, HF A22H(4801, 4805)2] &F<=%(4811, 4815)
o] N2 Austes x| gt

AY £AE BhE Fe A4 AYeR Hu, oA /4 R F
Y BmE oy wabe) A gl EaA 2a, oy A A

%= 49(a)~(c)ol F71-doz wmxd Z=vd A $EIT0 3t 1)< EHE_M o] 2 Yehdlith, = 49(a)ol o
bl vle} Zo], Twl Al el A AS(4901)S g YA |go2a, AA Fxpe] AL
WolE g 0% X 36050 ZA d&H5HoR WA 5 ).

ol9} =A3} 1, % 49(b)oll YrERA uwpe} Fro], o Bxlo] HAF WR7F VAR H= AT ZE A
(4902) =¥, = 49(c)oll vl nle} o], FAY P49 i XM(Af903) el 53 o] tpge WA 7}
Salth. = 49(a) ~ ()9 4 HA=(4901~4903)2 4

05
o
it
:I:’4
N

F

o

2=

=
Ly
a

e

upsl grol, mAlE WAZ FrlAow WA wmuel A Frke] wWare] Ay £zl
BEE ol W) 11 olsle] WES TIFES su %
Aokt % nAES FAel AW+ Ao,

o~

B AN E B AR dAdditt. o4 djde FAske Y] Ve o 9% T)E Sldle B4
o Hdoel AWl H=o] dAH An. wEF VI s A d=o] FAdH du. A A5, =
49(a)ol vrEpdl mpeh gho], ARA A R o] wAlgk &3 Ad=(4901) o= o] Fojxin}.  EIE, Y] o=
del Z¥, AlolE v 2ol dlolE w2 #el, TFT &b Fo] v I4d5e] vt

O

e go] 24 MEgee gAET. % AR Avoly
2 WS vholuzel fE oA
=

[e)
=
Soll FrFol A& Austes g A48 WA,

e FAdE Agen. 9F de A 8 V9 T % e dellE BA 99 dAue] AW A
=o] FA=o] Q. tEZR 7 Yol i Aol FAHA Atk Ak AFL, = 49(a)o] vERH ble}
Zol, WAk A wiEe] mAdE &3 dF(4901) 02 oo ). mEH, 1 $el: e ZE, ACE W
2 gl dolg B2 91, TFT &4 o] o Ao 9t}

& 71 floll 7 wigurs Ptk & 7|wS AHolME Fake] FFAIZIAL, wlo|uxe] §HE oA S
Zte vnbe G S Fdstd, A HEdS AxSr

N ddol FFe FF5FHol AR AusEE WP xS w9 iy G5 HF 2z} Atolo] 1/4
DS 154 wiAskaL, 1/4 ogske] 9 AdEH QshE AF Axle] F4F0] 4b65F oFH, 1/4 I
Fakol Y AAFo] AR Austes x| gt

w Al ofshi, = 48] uEkdl mpel o], i i (4803)2 Fe] Z]uk Afolel o] F]iEo] 3l
o, Aol WP AAF(4801, 4805)%, F4EFol AR AuIEE I w3 (4803)2 43S wix®Ed.  9A
AL (4803)& A8k el 7 w«l Hoj&= fz FHol= =l ﬁﬂl o] AAldn. =l oAl
@ E57], o5, e A AA E3(%E 47) T o= sty Ee a5 =] 714 dEE 23

shar, oy g Vo) g B P T mu}.

= 470 YERH ulo} o], =l Al Srddel odh A B}(4721~4728) 9] ndk wgko
(4701, 4702)°] W3} 45==



<238>

<239>

<240>

<241>

<242>

<243>

<244>

<245>

<246>

<247>

<248>

<249>

<250>

<251>

SEE0l 10-0869286

o=, oy WAV 7)ol diste] ek FAom s glow, A A7k Ao, mH9l Al Fukel o

g LA AAAE PPl 2 sk el A Be] PO HEE FAHH
o

&= 49(a)~(c)oll HEbd wiel o], oA sjd2 =}l
Watels g9 Eashar, 0= A 36050 2A A%

v he L=
AN, Tl 4 Feo uum awwi wAE Fge 2etar, o = A el Fol Ak 4
el FACRYE jFoR o] wEt Holdth, ® 49(c)dllM=, EHQ AfAl Fdke] SAY #gow v
Ad Fd9e 2FAH

°
=
2

i)

o

oH 2 WG AR Foll FreldAZF HrtHE vk, A side] A S d, FheldAe YAy IXE p
2 P& u), 1/8<d/p<3/80] F=H}.
T 489 YERA ule} o], 49 1/4 33 H(4802, 4804)-, 9] WY AxH(4801, 4805) ARole A N s

J(4803) S Aloldl 7128 AXHct, o] 1/4 3d3H(4802, 4804)9] 94 X A& 254 dHsE
o] HF AAH4801, 4805)9 F5Fo] 47 455E o|Fa, 4 1/4 Tda(4802, 4804)9 94 XAl

2

o

ded ukel o], ¥ AXFe el ofstd, FAlokt R uF ] A A AAE

i

G R A R b R B =

F

(A 7 AAEE)
WAE i3k Aol Zlzel= olste] AS & 5 AUt
(D &7 == &80 93w Ao

T 50(a) 2 (e =719 o& w3 AolE vepdrt. i3 7]2(5001) 2 TFT 7]¥H(5003)2] Afolel HAZ
(5002)¢] AxTt. 3 7]#(5001) = T AF(5012) 2D E7](5011)7F AX®ETt. TET 7]9H(5003) 0 &=
9 AZ(5016) 2 E71(5015)7F Ax@et. X 50(a)oll eI ule} o], A Felrte] AS, E7](5011,
5015) <+HFe] A ®AH(5013)E E71(5011, 5015)2] Aol wal AARKY.  E7](5011, 5015)ZF-E "oz
N BA(5014) = 4 wiEketh.  E 50(b)oll veERd mRe}l o], AY el 75% AA(5021) = E71(5011,
5015)2] Aol uwEl P, AH ExH(5022)0l = AA(5021) tske] 7 wEkom w7 Al Fhi=
go] zZhg-3lth,  ol9} o], E7|(5011, 5015)°l 2] AA WA}o] wjEFS Aoje 4= Q.

T 50(c) 2 (e A= &3 o8 mig AojE vepdtt.  tidg 7]9(5031) 2 TFT 7]¥H(5033) <] Alelel] o
Xéo(5032)ol *ﬁlfﬂlﬁ}. ek 71503 T8 A(5041)0] AX AT, TFT 7]3(5033) 0= &30S 2=
T d=(5042)0] AR, = 50(c)ol YER wRe} o], X*?} 7k A, AA ‘dx}(5o43)—b~ 7]kl
) 3k #a‘ Higketet. = 50(d)ell vERA mRel o], At A7ke] A, FH H=(5042)] &3] o AA}
AA(5051)7F wAgch, A ExH(5052)00= AA(5051) el thste] 422 wako = b akA hﬂk sk o] =zt

gath ol o), &3 WA AF(5042)el olal AR LAl W
el gl BAe £ 50(b)sh FUsY] WEel, wAE ek,

Ao 4= k. ®=F, =7 % ot

(2) Bx 571 2 Bx &9 o3 wjdk Ao

T 5l(a)e BE E7]4 ofgk wjg AolE yvERdTt. A& W=(5101)2 TFT 7)ol AA|=1, =7](5102)%F
e 7)ol AxEr. wd, BWE £7](5103)7F 84 AF(5101)¢] ol Aol ths-ste] ik 7]stel] A x|t}
HA F2H5100) =, E71(5102) B BZE E7](5103) 9] Aol HAe] wjgk wEks FHUAAD 4 vk, Hx
E7](5103)7F 1o, & 51(b)el WERH nEe} o], E7](5102)¢0 o3 Aojd HA(5122)<] wigta} st M=
(5101)9] oA -2 AA o8] Aoj® AA(5121)2] wjgke] AalA Hr).

T 51(0)E B &8 93 wig AojS yepbdd. 34 A=(5113)0= £33 (5111)0] AXdr}. L3
Z £9(5112)0] 34 AF(5113)9 oAF o] AXHEY. A AF(5113)9 oA Fo <9t g
(5111)el of &tk wjske] AH3S WAlsta, AA Bzl wjgd WEs A 5 Q).

(3) "A HE(E7], £3)el 23 w3k Ao

T 52(a)E mA &30l 23 wig AojE Jekith. 34 AH(5201)E vlA £38 ZeEr. AA6202)E
Al £39 gabol| ulel AT, HA BxH(5203)= AA(5202)0] ulel wjEkdct, = 52(b)oll vER mleb
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