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A7) dAgke] AR AARE FHddA, A7) AAES FASE 25 oY F FolA, Hox 159 AAF
= A& EYo= 3t JdEAE wEYHA IH tado] FA

T8 14

A 138l 9o,

7] AAurs FAASE 25 ol T2, FU] AIRE o)FAE T E f7] ARE o|FgAE T& Xt
= AS 5o st JdEH mEY s A yrFge] A

AT 15

7] A ARk AASE 99 wREye, B4 99AAe At zm o149 AL HPOE FHe

A 19 EH §F FAYE, A7 e QA sEe bhe Sol Y4H T

e, 371 A ERX AR W Sl gAdH AL
SH Aol ofel] FAEH= Al 39 FH &¥S e}

A7) Al 1) FA 8% BARE wdat Al 19 FF A5 A, 7] Al 209 FH 8% RS xS
A 29] FF A UAE, A7) FA AS WA 37 G4 A5 wAel ola) B AelA s el 14714
o A%HE A% SAOR s qEn vEYs of taZde] BA,

g Al A

w5o] SAE 4

Bodlmgo AR 29 A2006-2193223(2006.08.11) % LE EY A)2007-060758%.(2007.03.09) 2] -AA F%
E3Eoltt

2 T @ =o ZEg~ES [PS(In-Plane Switching) X
o Ale] JdEIH wlEZ 2 LD XLXl<>ﬂ o3k &40114.

W 3 7] &
=2 ZEHAES TN(Twisted Nematic) Al2=®le]l tx=Z#ol7t de] AFSH vk, 28y, AAHC) A
warge]l A AAl] o] FEEHBER, IN Al fjaEde] A Alopzt oEmTL wlg- ok FH
g EUE Vel ek 877k solAWA, IPS RE7F WEHal k. IPS RE=o] tiaEd o] gAedA, LC 2

_5_



[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

S=54l 10-1419060

o BAEHE @l B WA+ A o5 sAse] UaBdolE SRR, P REIL BAFI A

%7} olgel Aokt SJEmE EHA omz, 1 Aokt BHL IN AsgAdnt o Fusit

IPS mES] taZde] FRolA, B4 AF L FF A WA oz MA=L, £4 AA} B4 A5G

25 05 Aolel QAARLh 415 Be olfw, tlagdel Qoo de 4% @ole] vge] v %, 1S

wreo gaZeel 4At ve ATaSe 2uvh pS mEe tlaZe] #A7 £u A6l o8] TN,
sEde] ool LC BAE WYL A% wiomny Fad A dd 9Be W] du, £4 Az

Ed(vertical cross talk)7} €A w3}

& 5o, olglgk A st A e] dE I/ 53 Y A2002-3237065 (5 TH) A 7R
TE SANgta, = 35bE -1, O-0, I-ME v FHeAes de
Q1 Hgmo] FAF AF wjA(3501) E o9} HEF T FE AlE wjA(3502)0] 71 Aol FAH
A uH(3503) ©] %#91 FARS v F Bge] FF Als wfjdgel FAFHETH. A2 5559 B4
o] vy e A& afA(3504), B EWX2E(TFT)(3505) % A2 A=(3506)0] A|19] Ao dof] AT, 4
2 AF(3506)2 Hgo] HAo %k Soll WX =, &2 ASY 22 S wxE A wxz a)x(3506B)°0 A
LY. 7 A2 WAF(8506)2 HFo FF AlE ulAd(3502)0] FHE Gl 1 7197 & (storage
S AT, 22 ASF(3506) H H4 T AT wjA(3502)0] FUY oz SR H

gaFde] 49 oo, YUY #Efs= LC 229 93ds oprlsts AAE oAlgth, Al2e] dAdv
(3507)2 E4=2 HiYQ A% w4 (3504), TFT(3505) % A AF(3506)4¢ dAEY. Ty Hogol #39]
HAAT(3508)2 A2 HAY(3507) ol Pt T A=< FF A5(3510) R A H=(3509)0] A3¢]
AAT(3508) ol AAHT. B4 vy e A5 afA(3504) A|29] AA9H(3507)F A|3e] AATH(3508) S B
& A Z ek A FE AF(3510)0] o8] hdd] EETH A A=(3509) 2 FE AF(3510)2 HEE
(3511 ¥ 3512)S Fal 77t a2 AS(3506) B H4o FE Als wlA(3502)d0 H7|H o2 HE&ET).

Bl oz widy % A=(3510) B A HS(3509)2 T d=olvh. upEbA, A4 <

[e] [}
Ao mel, £ AT Fabgel 9@ el FE ATES o shEIAA
ol gejol WA E gl FE ATl o3 9d WBHBE, Kol vde NE A F

2 ol

A AMFE A8k Zo] 7hesith. wpebA, tz=Ede] g9 Ao A Bl g3de] WA HI, F
8ol st afo] Huz Eolxth

o e A% sjdo 2Ry FAE AA % Aol 9§ AuHdd. wEld, 32 a2x Efo] ga
ok, =3, E5o nite A wjd 9 FF A AloldlA Kab §5Fo] wAstY e, Fab §% dAute]
W FAES 2] wied taEde] FRY Pl dFS nA A et

A7) BEAe] ek sja o] dE T EF 9 2003-207803(E3]E32) 0l 7)AE o] Qth. & 37aE b
Aol HUEE ZASta, & 37bis [-1, I-1, M-MAS e Hfxes ddams =A% 419 #4535
B0l FAF AF w4 (3701) 2 olek HAF T FF AlE A (3702)0] FAWTE. Al1e] HAUH3703)0]
4ol FAF A% wjd(3701) 2 EFe ¥ AE ajA(3702) Jdoll FAECE. A2 545359 H49 vt
A5 B (3704), TFT(3705), 222 A=(3706)0] A1) HAut Ao FAFHETE, % 37a0A] A2 AF(3706)0]
o] o] ko] mlHEEARE AA HIFE 7O Zo|M ME HEHX] dev). 7 Ax AT(3706) A
E

(3711, 3713) ¥ HA AF(3709)S T A7IHom HE&HAh 7 A2 AF(3706) HF9 FE AT
144 (3702)0] T8 FGolA 7198Fe 4T,

Z2e AF(3706) B Hgo FF A% wd(3702)2 FHUFE R Y. taEde]l J9 dAeA, FYH
HES LC B2 A3dS o7lgte AAE AT, A28 AAT(3707)0] HF¢ HH e A5 wjH(3704),
TFT(3705), A2=7=(3706) ol P, #|32 AAH(3708) A29] HA9H(3707)/3ol FAHE. FH A=
 FE AF(3710) 2 A HA=(3709)2 A3e] AAEH(3708) Aol FAET. H4o vt Az wlA(370

4)& Al2e] AAvH(3707) H A3 HATH(3708) = Fa vl & koA FF AF(3710)00 o3 3] &
o g4 A3(3709) 2 3% AF(3710)2 ABMES(3711, 3712, 3713)& T8 ZHz B FE AT wjA
(3702) & 222 AF(3706)] Aoz AL,

H, nadEe] A tz=Edo] X (LD)7t O?HE} S8 wdldMe, et LOD7F A et
A2e] FEZo] T36A0l] =AEHO] Tk, E4re] vt e AT HjA(3604) 2 A w2 A (3606B)0] S S
A 7P A (close) =W, €4 YA To| L ApolollA wehs dod 4 Qltk. E 36b T ol o] wEtE o E
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Uehdt, Ho] HYe A& ujd(3604) 2 A R w)i(3606B)o] A #2~(36060)E F3 HEET.
Gl A mY e As wi(3604)e] A wstel s HAd d=o] H7E dFS Aevh T die o
sholl A W2 A3p o] Hojar, Bhe st = o7 A3 o] ®Y, olsh, Ar|eh 22 A AdS ¢
A WA (leak bright point)'#x F-2t}, 32| 3t 77 A2 =78t Qa, 3], 14 Hdo] 9= t
2ol AA7F AeA atHa 9l

[0012] E5jiEg20 A, ABES(3713)0] WA H AL, Fe] A H=(3706)0] £ HA H=(3709) 5
2o FolA A Rz wAds AATOEHN, T - i<}

ey, olEdk AR B e, A HE B B nite Als wjdS wfg- debEr] gk = 38av Al
TESHE EAIGTE. 719 &Fo] A HS(3806) % H4e] ¥E Ale Wi (3802) Atole] FAHHEE
=(3806)2 A HzE ARy 54 vt As ud(3804)e] © 7MEA HEF wjx|Eofo

ol FAE Hao] vy AF ujA(3804) F A AF(3806)0] A 9| ~(38060)E E3 ¢
Algheh. ol gk FAeA, A H=9 A= Ho vive s wd(3804)0] A9 wstel] s
Ho] WA, FA BHE udS AATOEHN, E3EAL

d = A
d FLdFlA Y] Teto] of AE fgadn. Ty, AEAR Fas o] FoAA B

ofj
x
I
+r
Lo
=
a

A=
Sonk

it

o2 rlr
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S

0013 F& A&elAe] HxZee] FRE
AR, DaZdel AN, Bl vl A5 WA B Ax AF Aele] weke o4 Ahss. we
A, F ANEAN AA FEE FAAAE AL oY

w59 g
52 Fasis 34

[0014] Bowne) mAe Bie] urle WAH sx AT Alole] wete olAlslel ¥& FEL o & db =W A

AY e e~ L) FAE AFehe Aol
A AT

[0015] B oubge] opgo] mayl, olEu wEs 9y taZde] AL Ale] J1w, Alel )W) gk A2e)
%, D AL e A2e] )@ Aolel AlE AAZe maRTh, Alle] A Be] Fap AF v
B FAL A5 0AS web MAE Bee] FE S 0)H; Bge] FAp AE A P Mo BE D )
e At Bae] wre A% wd; 9 Bie] NAe TFUT. Bie) WAL Hio FAL AF A 2
uio) Wro A5 Wow TR Alle] delol wiAAT. HAe: ut EUAAE; Bio] HYo A5
Aol WA E Zol FE et EAAsEe] Ax AF: A AT A5E WA AF: D Bie] TE A
MAel R&E FE AFS TFAY. s AFEe Bie] b A5 wHow TP Ale BE 2D Ha AT
3} A&eis Al2e] FEe YA Al2e) RS Bao] Hale] Suld|A Hrie AF WA Alo]e] FR F
9ol AR, AAZANAN AA B BAFL A1) o] Aol Falatn H4 AF @ FE AT Ao]o]

=z 7

[0016] ¥ wge] = AAe] olEH wWEYx LD R w2y thgi ge mnE AL 4 At

017) AR, 22 AF3 Beo vl Ax WA Aele] wetel FA PaHmE, WAME AFAN B FES
Qi o] AT A7) olf thedl 2k, Bae] HAe Hve] MY £x AT L [ nx AL
Beo) Wt A5 widle] WMAE F gold Fol FART. B wre A wAn e F % HAle
HE Zol WAE s AFe] WA PaHTh FAZA Ade) X Aole] Az (e v 17)7}
A,

[018] ¥ WA, 47 FxelA L0 BAY GHAE PAHG, L0EAA ZaAA QA AAT BAE 3 W o
AZNNN B4 249 gl e oA B4 4S9 RFAA B FF NS wde] wAkshe o
EE R YO R BAES AASE FUE QAT o] FelM WG, WA, 2 AF

q

[0019] W] e 54 2 Ee AvE Sue 3xad olste] Amoniy te B A Aol
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vt o] AAZ 98 FAF Q] L}/“g'

=

2oy o] oAl AAld 7L FEE WS Fxste] dEE Aot
*‘A]OM AeJAl, TIPS =] MEH wEx: A tjxFyo] FA= TP &2 A5S £33t T 4

2 AL RIS 4=+ Al Fi83%, 34 d53 d49E A29 B2 2 A7 Al 2 A29] 783 944
= A3e] Fito FAdHET. A2 FES AL AS A gkl Akele] AL FoF FEe] wixET. Ax H
=3 HY e AlE v 2kl Atele] 91X A=, v vt e As wd B9l Aok IR} nFEEE A
2 AT 7 499 Fo] to vt Al il @Rl A7) GG Alelo] Agel o3 2¥E W A=
AA gkl o8 B ET. AA FE Alolss Al &, v Hte 4AlS v Bl A A5 wEke
AAETG. webA, F& FEY 1AW taEde] FA7F AME = vk J4 Aol g 3% A wjd
gl 7)we] A wEgFor FHstE oA 71 &%l IAET. A AS ukE of# o] A2 ddvdte]
Aol dF7F AAEY eu5FE PAFsH, 719 &l AT, AT A4 AFo] vgs TF s i
A wapetE g GolA, LT LC £49] #4152 A AA(fringe electric field)dl 93l 279 3
A ko g s)Asth. o] oA, e IAE gk A AAVE BT ol d FAolA Ak Ao

X .

[A] 19] AA]q]

T la @ hE Fxso] A1 AAE AWt & lax LD X9 JA FAL EAEE JHETH E 1b

T % l1a9 IV—IVE}OJTJr V-V RS mhE dwieor

T la % boll ZAIE Bk} Zo], LD FX 9 TFT 7|82 Al19] 545¢ o5 FAF A% aid #21(101) 3 o]

FAF AT A gels mEE T 7}14 TE A5 wAd 2kel(102)S *3 o] FAF AE A 2
2

Ela=

(101 F% AZ wd(102) Aol #A1e] dA=H(103)o] FAHT}. Xﬂlgl AATH(103) Aol A2 F5F

o] Hg e AE uiA 21(104)3, TFT(105) = 22 HA=(1 dAE. o714, A2 H=(106)

TFT(105) 9} AZA % A19 FH(D= HA A5(109) 7 AZE A29) FE(2)S 23, #29 FE(2)2 o

of HAo] FFol nit]e A% wjal 21(104)9] A Fodol wiAETH. A2 A=(106)2 Al A2e] FES
— I =

o
ZFHAT, 1 FFe wR] BAE FHOR A

o 4 o o 2

oo virl o AF wjaAl 2@491(104), TFT(105) 2 A2 AZ(106) Aols A29] daAu(107)0] A HTH. 129
AAuH(107) ol 39 T HARH(108)e] FAHETE. A3l AAUH(108) Hollv FH WA= FF A=
(1100 A4 A=(109)0] F€rh. v nire 25 vid 241(104) A29] AA=H(107)3 A|39] dAt
(108)s Fall ad 2kl wakdA 3% X4%(110)011 ofsf ¢kds] FEET. o] Hire Als wid el

(104)0] WA E Fol AAFE £ AF106) % lao) BAH vhsl o] =4 ool AAHATE HAo 9
Zol gQlojAl, AFeIMe T4 AF(109)9] & Frvh Bl BF As WA (o] F4 AT
(1093} FA3HE= Ao, A1) Sgol FHLL,

F4 A=(109) % F5 111002, FHEZ(111 2 112)S 5 22 dA5(106)9] #29] F#(2)7 v
TE AE wA 3}01(102 Yol z+zF A7) A o

, oNAE Bae] 91mo] P thgel HYe Ax WA el WA
Ao Aol AARG. WA, v wAe] el FAHE A AFw H4A 4GS 4]
| 918 mEEge] Buasl Ak, webd, wete] 27 @ash Ak,

a2 AT Al2e] BED O Mo A5 WA eele FAFel EATTY. £ AFe] A2e) Hie],
Ae] ol 1A ML AE A el Abolo] As] Fohol WAHW, AE WA Al29] i Aele] weh
e Ha® gad 5 dvh ARHoR, B F89 LD FA D F 9

G4 Aol threl BF AE WA ez FHekE ol 719 §3o] Auk ool AW, 1 A, &
AFe] Geo] Pasle APelw FRE 719 §30] YA, mekd £ olr)A o] Aol

A 29 AN

2 bE Fxdte] Al29] HAAdE AWt = 2a= LD &R 9 A20] 545
HHoltk, = 2be FY7IEel wE LD A9 Al2e] 545359 725 EAskE kel
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Apolel Aelg A ETE,

% 2a0] EAIE ukeh o], oA 7b thgre] mitie AlE wlA #91(204)9] AHolm JRe} wiFHE AL AT
(206)¢] @& zHztell SlejA, Wiz ool & ekl Lis 43 thao vt A% wid 2hk1(204) ] 7
g8 YebAth. A Wi/Liol FHEWi/LD) 2 TLTAA Y deto] Faed Jehle d5d dehuEEA
7Ptk 22 #e] ZWi/lis wheA e JEE owdnk. ZWi/Liol #kel, TFTe] AEZM0)S Ad AL
0)2& vrela dojx= ZMO/L0Ye] F #f ejle]d, Az AF3 thae] Hte 21E vl 2l Alele]
gro] Fuks ofF 2l "k olH e AdEEelA, & FEo] dojxirt,

Ty gz=Zde] FAel oA, d delA Al 7 = ul e A WA (leak bright point)e] HZE

b 2 Al lojM =, A Aol AEHA e

oE BAelAM, & HA5(206)9] wA o] A2 Flo] mpghAsity, Ak Ao HA WA o] &k Ao Al
Fmk A2e] F-e] 7 owAe) ko) o v B 1 ofstold, & M3 the] Biye AE ufd 2kl Afe]
o] gete] Fapgs SRS A dok. wEkA, w2 FEo] faEdlo]l A7 dojdin. A2 HAFe] HA W
Zol A1) F-Eah Al29] FiEo] 7 wA ?M yl i elgteld, 4 WAL 07 = UNZF dEbd T &
Ao AA WAo] Aol FEI A29] FEo] F WA o] Al u) ofsteld, FAH WAL yYrhA &=
theoll, A2e] AAdE Als] AR = 2a0] =AE AAlde]l FAC oA, A d=5(206)9] G ol
27) wiEel, sEE SWi/Li, &, (W/L1+-4W5/L5)9 #% ek, & A9 A WAL Al1e &1 A

20] 3pe] T WA ol o 2.5wolth. HeulE xWi/Lie] % oF 2.501: W0/L0S) @3 Aol A,
of geelA, A B e e

g, &= 2boll =AE FHvlEe] Al oA, A (20609 WA Avk. Wizk A3 Livk #2 G ool
oh EAgch, stebvlg ZWi/Li, &, (W1/L1+--4+W5/L5) ) ghe Atk Az A59 A WL Al19] Hitz)
A29] o] 7 WA 3t oF gujeltt, IwlE XWi/Liw eF 2001H WO/L0Y #ke] oF 8ujo|t). o] AbEjd

A, A e 47 £ 37 Yehdt,
wheba], A2e] AAjeje] w2 W, dehs AA A A Fx7E Al
[A] 39 AAel]

5 @zaol A3el ANelE AWATH % sak LD AAe shtel B AL LASE 3
L% b % 30 x-x eleln x-x g weh s wEmolth, Alle] AAldsts gel, Ao &3
= oA, FA A= vlZ olgd YXE A3 HAZF AdHI} 2AH o FAWNE AALC).

A 39 AAGE A ARET Alle] ANl AdFe] Ha AF wieFe tael TE A5 WA o
A Al A gel By el AL AN G FE A5 A A4 AT elol
A Al AAzol wAE] HEe, 719 £23E A% WA FAL FAG. gA, 7o gke] go| 2
9B ANele] maw, 7o) gwo] WAHE Qelold, HA AF(309) w2 ool 9xE A3e] A
(308)0] AAH] LB (31)E A ATk 8% B4 dde AAZe) FAT g Wi, o 2
710] gao] WA AT,

ol)lv

Oko m
A& om _1

mlm

ws, d& =4, Al
Deposition)¥el 2]3]

o] AAT(303)T A2¢] HAT(307)0.2A AyE As}uto] CVD(Chemical Vapor
FdEg., o F, olmad FXR o]Fox #A_A Frido] A3 HAdro zA
2 Ao o) A|3e] HAF(308)S Moo= Xﬂﬂo}t Aol 93] @ &EH(314)7F 3
3 o] vt AE A #21(304) el FE

2H(308)= CVDHell ofal] dAdufal, Q57(314)= ool osf @42 Aeolrk. A =(309) #t=
ofefjell X% 39 AA(308)2 ¢Hxs] AAL Flot. A3 HA(308)L ghA HE = AT

theel Mo A WAL 2H1(304) el AR deute shpe] Fom F4E A2el AARGD NS T
S gla, 71e] 8% WA el A2l Addutel A¥E AAL Aotk

cheel HiTe AlE A Bel(304) el WAE AAFe] 3% oo H EgE A5, st ol¥el 39
43 A9FE 71 §F 34 99 A4 5 9



[0046]
[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

S=541 10-1419060

upebA, Al3e] AAleel maw, dehe] Fuhes 7)Y §¥Ss P 5

[Al 4] HA]f]

|
ot
r o
W
X
2
[
i)
o
%0,
Auj

Al 49 AN G FAE et A3l HAU(308)S AASHE Al o FAEHE LEH(314)9] oA} o
Edle] el 7R, datel] o J*%*é | B, ol B e LY v Jwg UMY B
AAjelol M=, A3e] A (308)& A s Al os FE = L5F(314)9] AN HaEEe] JH7tA]
o] Ao FAHET. o] Aol AAW, FFAL F oAE F A& Zoltk. o] HAo] 2m oeld, Wtz
AT A A FF Als wfd gl(302)0 o) AdE i, E #E 3k FrkekA dett.

whehd, Alde] AAelol weEm, were] Fuhgsh A e, FAvIEel 7o §% Bk Jle gl
PuTh B A A ke @) Mgel, faFele] Aade) EEAEE €

[Al 5o AA]ef]

tool, % 4% Azate] Alsel AAdE AWt Ale] sl &% PR A2e) Je 8% Fyel 242
ggahs Fale] AR 9 ate] wjAE F Aol 2% A5 wA gle ool mde s A gele e

=g A&l os) drjHor AdH.

o} s Tl EE AT i 2491(402)0] HEE(402B)o oe M7

Qe Zada Z87A " (flicker level) BE 3w WY BEx:= FAsHA Hr}l. o] +A4
2Fdolol 7ojatA "k, webA, A7 23 2dge] AA 8FEHW, o¢t e 74
AAlefoll QlojAl, FL&H(402B) &= the] MYl Al wiA Eele] = 5
q eI RE YaEgyoel dYgoge w4 AAE AsHA A

o
}OT' 02

fo 4z
mlp

fo & o
T o
riz o
2
Z

2 E g F
tlo
=
kD

OO kool
2
fol
=
>~

>
& o

)

2 A&EE(502B)E F3) s FF Ao wjd gl dr|H ez Addy. e
I g4 FEF Az wd gl Atole] wAF 8% (crossing capacity)< Aol AWto =z

it}

thgol, = 6a ¥ = 7bE FEsle] A7 HAAGE A3t = far B A =
Lo 6&f@ﬂﬂﬂwl? g FHEHA &2 3 I FAHS EASE HHEo|t,
= 2 AAde 93| d WA FRE FHHEkeE FANAY LC A 53 ZAISY. = 7The 9 !
X]?i%%wBX1%%%“ﬂHALCHAAEQ} ZEA g
=

TA7l=e faZde]l Aol oA, v g s w8l =

o= %14 %%Ei HElistE o AFHTE, olfd 7442 LC A9 A3 AE op|ate HAIE AAAIY. o

© apv)el 7heFe] AwEn, LC Babel] WAL Q7bEA ged, L0 Babe mRe] mAlE wpsh go] ¥
wako 2 A3 (homogeneously) WiEFEITh, A A=y FE A= Alolo] A7} Fojxwd, & 3529

2 AAZE A7, o]H & gl A, AAlek LC EAke] Z7] gk WEF Atolo] #Ael 7] %3t

=
bt

=
k)
0,
o
B
I
R
H

= owgse] Ao wael dgel Brh mvel mAR del ojA, oldd SAAL AW 8Hdelr).
of B4 e wugon Aouth e fdd we 54 WeAel 10 B HAe dHdosn A
oflth. % 35a0] YoM, FE AFH A AT oAE FY FAow PRk 1 A, AT o4l
Slo1A, LC BAbel 27] Wig AEjolA 10 BAZE W 838 Fass waow Az WA, meb,

_‘IO_



[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

LC w219 & wigkd FJefrt A= x| FolA fFAETh, ghH, % ladl dolA], &2 59 Yol #7] wE

of, & 35ast TUT FER= ﬁ‘é*éﬂﬂ Feth. dE EY, = ladlA, 4 HAFY SN L2%5 g

wako g A FAdEh LC /= o] el WhAIA o g sldgct. LC Ex7F 93ldste o] o]
=i, ﬂ?’](lﬁl{ﬁ; disclination)7} @AsTt. 39+ 2 of WA FTE HAAZIY

E
op/lshE WAV WASHE G9e 10FY 10 BAFY 293

Eg} W 4 ut
ZhA, 93 = 3 e mEA e A
omA Ao, @, = lacl SlojA, A Wk HA A= Sl izl wEo|rh. o] FielA
o] LC &Ab= Al WEFes 3. o] FE2 AT LC 245 279 3 Wk dAses FEow
Aognh, 2 AAde] el a2 HAF JAE Fole A1 A PR wpETAR A B

% 6adll TAH R EAIE i} o], wiekFe] vl FE Al
I wapshE B (S, =WelA FAoR ZuMQl Fab)dlA, J
(602) Atole] g4l tyaEd o] oA ‘%}‘J?Jr% o e
(602)9] FHollA, A HA=(609)9] oA 1%1 *é el

Kl Y ol

_IE
o -

Hleko] T L&
& % 6a0] Thyo

% 7a R bE FEe] @ W WA TxE AT ® ol L0 BAe] g wEE WAL R
& vzageol oo Xel AAAY. du, £ 7aclA, AW PA FR(TIB)E LC EAL o
R A FZ(7158)%, DHA ER A s B S
2 A Aol REI wxpstes AL Zslir),

1o o2
o
[
X
ML N
N
e
0%
ols
ol
rir
of
12
=2
=)
R
4,
L
[o _I&
R do
2

lo o o
[>
e
=

>, 0,

OO
12
>
o
ok
ook
[
rir
[t
ok
9
N
o oZ
2

fr o O N
4 -

2o o

fob o0k

12 of

s, A7e] A
o] WAEo], F && m&o] T3

(Al 89] AAjdl]

teoR, 82 Fxstel Ase] AAdE ARdr. % 8e LD gXe] threl e TS BAsE By
Eoluk, & AAelo] qlolN, A AT vk otdlel A3 AATE slo §3o] FYHE FoIA AR,

FAR R, V1 §Fe wEel sl 35 AE A elsh Ao A A5 Aolo] YA o
& FANA, theel BF AE wA ehels FA A4S Afole] Al Aol Aol WixHy) Wie], WA
e Atk 2w AxeelA, Z1el ge] FAHE Geel T AF(809) v obele] A3e] A

QEBR(81)7} P, ARAeR, 719 §F G4 Fgel F A9 "AZo] )
drh. mepd, 2 g3l 7)o gl of JgeA FHH.

&

[«

2

A1 Al2el Ao RA, & 5W, (el os) A Astute] FAH). ofaY A9 HFA F
who] A39] AdAvtozA mxgch aElx, =% 2 P4 s A39] AAZS Augoz A= Ao
d =R (814)7F FAETH A3e] AAuke el old) F49 £ Yx, SERB)E AF o FA
5 olth. A A(809) IR olefe] A|39] BATe 9 AAY FE Y EE g B4R Fx gt

N, o,
N

e 1o

A 8o AAjdel] wh=w, wheto] Fukrh A FFaskal LC ARl 3ol dAl fasee] Gl A Y

o g 2 7)o Sk P4 9]

(Al 99 AAjdl]

CeoR, E 8% Fastel A9 AAelE APt Ee, Asel AAele] sk TAR FAoIAR,
A5 vz olele] A3e] A AAsE Aol o8] FAY 2BR oA A t]aZeo] FH e 1+ o]
w ARl Y E,

A 39 AARE AAGoEA FYHE 0BREIO A4 HaEdel GG AAeH, BAE A% Pr
Mol . Prae %a A S S B A6l golA, A3e AT ANFoRA ¥
HEE QEREL)Y AN taEdel deAA el AR, 47 el F W, PrHe Ead
oz oA, o 1ol m olOoR FAHW, AR AT PP TH NS MM e(s02)) ) A
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[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

0||'I

£=0ol 10-1419060

2 Ao wEd, wet 32 Fagrt aA f@Astar, LC Bxe] 93|e] A tyaEdo] dYelA WA
Hop, F83 719 §%o] AT 5 Hl =T FUtekA 7] wiiel, YxEde] FXe ~37¥e EZE
HE7} AgE Tt

[A] 109] AA ]

o5, & 98 Fxste] A109 AAldE AWtk AlY 719 &5 FAAF} A29 7Y £ FAFA A=
Aol AR 2 R vixE F Y FE AT wjAS g vt AF wjAd #els uE wixE HER

g 33 AR dVHem AAHr).

Ao AZ3 &5 F e FEF AlE A 2el(902)0] HEH-(902B)5 T AZAHW, FE A5 X Aol
FawEa Zg7A ¥ = 3xo AY X (in-plane distribution)® YASA k., o] AL t]AZdol
of mMwe] 7]odstA "o, o] FAL FAUF Aa nAdHe] oFE w, fxEgele] ndwEsle ol G337
ojth. - AAdd fejA, FHEF(902B)7F thre] HY e A% wld 2plg wheEl X EW, o] Hr e 4l
3T ojd 2RRleA daEde] dPeRe] A dAE AshA dAHL, 74 224 EF7F AEY.

A 109] AAele] W, wete) Fopesl 20 gasty, BF ABe Aol Fauv, on ¥4 R &

e, & 108 #F=xste] A119 AAGE AHett. = 102 LD ZFX 9 v e 48 =AstE 3™

E Ao ojd, % A=(1010), A AZ(1009) 2 th2 mq AF A g1(1004)2 ZF3Eo] 9
B-ZuQ] FZ(multi-domain structure)E FA3tc}. o] Fxo ul= A1e] 93] HA] FZ(10154)2] =
T S Bl WeEko 2 Ry WA,

Al 118 AAde] wzd, w2 g FugeE A st /\éiﬂol Add AAAM LC EAF] H3] o]
WA, E3E, SRS 7)Y S0 FAAEG. B AAAY faZye] FXeA, B #H vt FUIskA
o

7] wiol, T FEZRETF dojRt). E A 9] Q"”L“H]O] FA AN M=, 2T-1E v 253 Wak A
He Afodx, HEl-EdQ Fxd 93] A Ho|(color shift)7}F JAEc).

(Al 129] AAfdl]

%1% FEste] All2e) AAE AUk A9l J1o] §F FYsh A2e] 719 §F I e B4
shostiol MIAE T RS BE AE A e ool ude AE A el meh AR HE
S

1o ox
@
2
N
_LL4
o
fru
re
e
i,
B

°1(1102)0] FH&H(1102B) 2 3 A= #7|Foe=w o

] HAro] WY Exv wdsA ", o] FAL taEd

A A7 Aa addgoel agrd o, tiaEY ol st ol &3
A EkQle whEl WX EW, thee] vt L

7} z
=dlo] d9ere] A AA= A AAHIL, FF ARA EA7F AlEy

oF offl X
>, —
oz

Nl

SE,

ol

o
|\
10
i
=
10

ok
M o
27

E 1—011
=

X
E)

2
£ N o

> =
X 2 @ 1o
ols
o
X

MorfEorx ol E

BN
=
=2

24

| 129 AN elo] mzw, Bt 3
B AN QeiA, FRE 7]

) 27 wEel, ¥ -~
o oal A4 Aolst o4

Zejolol A o]nx] E3}
[A] 13¢] Al

tedl, E 128 Fxstel A3e] ANE dHdch. ALY GaA P FRO20AN TAA AAS P4
s Zel 4 AF(200d ARE FF AFA200E 24 A% 109>4 Bgel we A A9 FIE
% SHenclosure) 7t ZAA WAL Etol AR, F@ G P

ol Hel

BIN
41
2,
N
P
o
rO
iy
fitl
)
Fol'
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[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

S=54] 10-1419060

wEkA] ) A|139] A A9 [ﬂri‘?i, cheho] Fabrt A At LC BAe] 93doe] faEde] 49 A
A A=Y, 3 E8 ggo] F4EY.

(Al 142] 2 A]d]

5 128 #Azxdo] A149 AAE Ay, FA A vrE olgle] A3 HALS AASE A s FA
H e EH(1214)9] A A tzFeo] A7 Aol A HE .

A AT vz ole] A3e] HAwS AAT = Aol 98 FAdE 2EF(1214)9] o7t tzEo] FHd
77k, @akZE Qe Fiado] WAlEte] B g ko] FULE ofr|AIZIth. B AAldel] glojA, A3 A
A AASE Ao g8 AP LHE(1214)9 cX oA fxaZdo] G97xe] kAol AR,
o] AW, FFAHL a&Hoz AAHEY. o] HF0] 2m oo R FAFHW, ©@xE A3 FFA
w29l (1202) 90 93 zbek=an, &2 il v} F7MekA] e,

Al 149 AAdo] wzHE, wehe] FuE IA g4t gaE
] FE3I 719 S3o] dAAT. B gl 3r) F7)EHA

[Al 159] 2A]el]

rlo

of{

oft O,
oY
fofr 1Y

Zdlol 4o dANA LC Ao HF o] W=
7] widl, ~a9e] FEHAETL ey

S, ® 13& gEstel Allse] AAdE A@ath. A9 J1el §%F GRS Aol J1o §F Gl 9
=B A shel WAE T oole FE AS WA e thel ne A% WA delg we wAw

J&2(1302B) 9 93] #7|Hoezw AAL),

e 4= g S5 T e F A ulA ehel(1302)0] HL(13028)2 Fal A/ Mo AAHw, T8

Ase] Aol PAHI FA i e Hwe] Wy Bxi FAdaA Ao, o AL taZeele] 1ay

of 7ejaiAl frt. o] TAL FA7F Am wAge] avd u, PaZdols mARse] ofF ERHelr

Axdel glold, AEF(1302B)7h Tl wHe A% A el wel WANw, dae wde A% w4

el taZelo] dolowme] u WAL AaAl oAHR, £4 Ans A7} AR

A 15 AAdle] 2w, gete] Fugsl 2 gada, daddel 9o AAA LC EAel dFHe] A
W, # B8 agol AU, T A EE R W B A A3, 54 Ams 27} o

el &= 145 Fxste] Al16e] AAldE Addrt. & AAldel slolA, &% A=(1410), 42 =(1409)
2 ool v e s il 2Rl(1404) 2 E=Eo] taEde]l de] Tdel WEl-E=wQl = (multi-domain
structure) & @A Hh. o] Frxol mEW, A1) J3H WA F2(101654) 9] WL 7] A3 F Al149] A
Ao A Aud I =Hle] waka Aolslitt.

Al 162 AAdo] wzd, g 3R] Faes A #HAsta gaZdle]l 99 AAldA LC Ak o3 A o]
A E 3 3 &8 G80] F7IEt. B AAde] taZeo] Ao oA, HE-ZuQl Fxo o, ~ad
S HAE3E & welk, MA Moyt JAHT:

[Al 179] AA]d]

= 155 FZ5t] A179] AAdE Ayt A1 7|9 &% FAAF A29] 7Y &% FAF e Ao
Ao s MAE F e FF Az ed #de g Y AE ujd 2lS wEl wixE H &R
oa) A7|How AAAT

Ao A= o = F s FE AT ulA 242(1502)0] HEE(1502B)E B A= AV|dom AANHA,
FE AT AL fFAaHD A A e 3L Wl BxE FUsA "ok o] AL fxZHele 1
Aol 71od3HAl "k, o] AL FAA7F Ax nd™e] a7E u, txaZwole nxeld ofF gz ot}
2 AAde] oA, H&EF(1502B)7F thre] vt A wjAd gels upel v, vl Bt A5 )
A ZRlolA taZgo] JHoge] T AAE HslA AAFHL, £33 a2 EA7F JAHY

A 179 Ao wtEw, w2 3R] Fuge IA FASa AA taZgo]l YA g3l do] WA M,
3 &8 g8o] T A3dS HAES] B wdx, "HE-Td<l %LZOH o& A Hol7t JAE Y. =
A #E EE= 3o Wy BEE7F 74 Ha, =4 ﬂii E37F JAF L, olnx] EFHo] g,
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[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]
[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

S=54l 10-1419060

[Al 18] AA]el]

thgoll, X 165 Fxdte] Al18e] AAldE AHEtt. & AAlded slolAs, Ao J3d A F2(16154) 9
Aol A ek A AATE AEshs WE LCSolAM el LC &Rkl 27 viEF kel Z(angle)o] T

.

T o16el dolA, ZRA AATE Zgeke W AGTe] 27 W B, S ey UF Aol e o %
ek, o] ZH(e)e] 45:=eld, Ale I3 WA FE(16154) <A LCFAL LC Aol Ad 23 7%
EQF(rumning torque)7t A7bE I 3 WA @yt A wEA, 7] 7 oE 45%<] Fle]
vpgrsih, ey, ok HAle] gA)eh gelopow 3, o] A% orF 45%E AAE 4 glew, o9 g
of mhxle] Fojd & gt} o] 7% o7F 45EE FAHOR dto] A W e AAEW, FEI IJ3A
WA Gt dAH e R dojxint, FAHo R, o] Zerh 30kl 60%olW, FEe 93 WA aFst do
Ak, o] 4w ©7F 50%elA 40w 2AEW, &7kt FEI e wdde] wAsit e, g wigke] £
2 5 vk o] 7w ot uge FE AE A 21(1602) 9] oA ¢k tlxaEH o] delA o] wan ol
ko7 7lgolzl HA A5(1609)9] A9 oA Ape]e] Zpme] o] A g},

Al 189 el wh=w, ZhA] AAZE sk W LCEAlA e LC Ak 271 wid akel] os] FA Y

|
= 4=(0)E AT eEA, A d3d UA adrt deojxin.
[AI192] Al ]

oo, A199] AA 7 168 Fxsle] AwEct, 3% AA(fringe electric field)el 7]¢18F A=
N Fape] HA Fo] A Wk 2 LC EAke] A 9] A8 I wako] FAdE Jelo ol oA ZA]

CEELS

271 Aeld dol= olstllA AWEn. oF A% wjde oA =REe dol(d)7t LCFe FARY ¥ AA =
A= Ao, g 93d WA adrt oz,

upebA, A19e] AAjdel wEd, ded Z(e) % Aol(d)7F FeHar, g A3 WA adrl dofxit

[A1202] A A] o]

i

[

taoll, A209] A7 = 165 FEste] AWEd. B e AL wide] AL & A dedA

CEELES

#4993 dustn BAel ®A del AAE At Bre FE AT wAel dxE Auow
g, g 7%eld, FE A5 wAe A Fu(sanF 4 TPehd, 7 ol 45 g =

A208] Aol mEw, Ao g Fqo] FAE AAst=s He ¥E AL WA oAt g AY E
dol H=s FAE= Aol WA ol Aol Mol Fahge] Abgho] jAldv. B AAjde] Hao] wF AT wjAdl
< BY S TdeA @] wied, T Atdo] oAl 53 B¥ #AAe] Add W3 (linearly
polarized light) ZJEi7} vhbx|x] eh=vh. & e &7t S7hehA] &7] witel, =& FEGEETE dojil

e

etk 2 Ao g4 AAdl= A7 AFEE A1

A3d A FEohs vE 93] il
© WHEelal, &= 182 & AAde A3 WA Fr2olA LC A S3E EAlshE ot

53], A A5(1709) 9 4% @o] A5 Fe A3d AAV AREHE
A AF(1709) 0] whFel Aol "= Fo] F
(1702) 7 F3 €}

T 188 A7) Tz & g Aol WAEHE o9 A1 A3 A wx] FZe Aolde wmAast), T 189
letAl, sl dAZE AR g9 pelA, FA AF(1800)9) Fe F A(1809) 3 5 A
(1810) Atele] 7+AL PFAadtrh. 7] Fxol 71k, gk & 314 AAVE BAst g3ld dAe] F24
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[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

CRac

o
2
2
e
°
i

TaclA) EAE ALY oEA @A po ojA, Be
Wk Aol @ WEow AAXE M4 ATe] Ay wa

o 1

A AA= H4o 3% A5 wiA(702)3 HA A(709)2] oA A
FFo] AAlATt. = 18] ZAlE A3l WA ol ol et
= q
&

o

ol

-

S K
AF(1810) Aolol A ATt oleh, % 18] EAE Gald WA Fa:

At L0 e Eugel g =
SE R 9

QA B AF(1800) % B
A2el ARA WA Frekn

S=54] 10-1419060

Hjd(702) 9] oA

I/\]

web, odsla 17

sokere] el Aol 1C o

2 oA219] AAlde] w=H | W2 F=3<(frequency of a short circuit)’} A@H o7 %ié}i AA A A
gqoﬂ/q LC &2 93dEs WA ste a7 S7ksta, 3 o8& a&o] Srksit. &
do] a3 ¢ et

[A222] 2 Ao ]

cheol, A2ze) WAL K 178 Fxste] dmd ook, B AT Hake] A3el AAFL AAG <3 3
e omyel ARRE EA G At e,

A3 Al AAT o) FHE LHFA710) AAAF EA G dha] 2R 9o, @Al 71919
F opddo] whstel el il HwE /AL webd, B Axde] QolAl, A3e Aante AAT ol
FYE BT AN 2RE EA A At gehck. A7) At 2 Aol % rael Fas
A AL, Holw 2mel Ak FASW, Aol AAF Y Fe] TH A& wHA702)e o8] A1
2o o Ame 2 g

A, W Rk Ados gasa L0 A 93de] A
7 [e]

[A]232] AA]dl]

oo A23¢] AA 7 & 198 ZFslo] AdE
o = o] A 9 sl wjxE 2719 F
(1902B) ¢l oJ3l H7]|H o= FH&HT).

FA Gl WA AL

} S71ekA] 7] Wi, ZEIAEV) X EY.

Ao FE-Z3 M-S 2719 FF A% wA(1902)S FE5-(1902B) 9 HETol| o3, 3% Az XAo]
Hasta 3xeo HHY ¥3¥(inplane distribution) F+ ZE]A(flicker) #|#o] #A3tA = A7 T4
< X9 st 7jqge. A7) A4S AT el nstdEo] e e Ag-ol nshd 3 A o]
b Arfeo] dojA, HEHF(1902B) 7t H7o] 44 A5 wlde] SHE el i E= B9, 55 3 Al
T Ao REY FA FAAY A AAVE AetA dAHL 2 ARs EA A€

23] AAdo] wzw, v Fuerl AdHow HaEa, AA BA] GYolM LC BAHe A3 AS WA
= Z297F Frkstar, F ol§ a&o] St &7 59 A2 LC g 2ol HH et 3=
o W FX Te 7 wHdo] wddfiX L, F£4 AR~ EAVF A o] R T

[Al242] AA]4]

ol A249] AT} 20& Faste] AREd. $E AF(2010), FA (200
WA (2004)2 wol A BA] 999 FAAA HE =dQl FRE A}

E gz w2y, A29] 98d WA F2(2015B)2] Wake] |21 2 A|222] A Al
ko R HE W),

Alzae) AN el mhEw, W st ddgon

A F7rekaL, F o]& 'E&o| 2
Apeko 2 BuEts, AMAF Aol (color shift)7F WE] EwQl 3ol o3 oJAH ).

skal, LC 2#ke) 3] WA
PN

>

[A258] ATl ]

2
[N}
(@]
o,

>,
>,
2
-

1
[N}
—
o
=Y
BN
ol
&
i
ol
i,
v
2
p—
o
Hy
Y

Sl
oo gy 9 S AE 2l BF A wae Beo) oy AE Wae
%

as
Zrhat, £7hete] w9 A4Fel L0 dde] 2amiyel WA ekt

| &% BRI A2 EH 8

9), %

=

oy
o,
o2
ox
12
fol

A A A2 =l

azE Al EA Gl
239E 7
G5 el
upet A el 9

e REat SEe 2o TE AS QIS B0 BTl ) FE AB Aol
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[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

S=54l 10-1419060

wE Ee7 ddo] #dahA |k, 4] T ®Ale mstdd efeta, Fx
b oigela naidel ayus A%el nad mAle mabdelth Aelel sleld, HEN(2102B)7h B
A = FeA el F4 WA

_HL_

=
%
)

ol

-

A25e) ANl W, W Figl AdGow gasn, AA A FUAA L0 B AIAS
2. % olf el TAL. A U AT L Aol 2T A R,
o % Y T A A, A FA

5
rr
=}
AU
Y

262 AA

ohgoll, A269] AAj7F = 22 H ® 238 FERsie] AWET, A2 H3H WA F2(2215B) 0] A, W2
A E zh= A AF(2209)°] QA FF AF(2210)2 JA A=(2209)2] Aol W /N AW A (crank)
Folth, A3l d AAE JAsts a3 B AAddA 35 o =4 2 FHolt).

of

ok
e 2L

A269] 1A el
= &t 371

[A1272] AA]el]

Fastel 49 Aotk T4 AF Aakel A3 AAFL AAG I3 I

o AAe7E AAls] AiEn. A3 ddus AAG s 48 e5H(2214)9 CA7F FA el 24
g Ag-oll, datel] o MR F o] dojuh &9 M Jo TUkE AT, wEpA, 2 AAdel 9l
olA, A3e] AAE AR s FAHE 5T (2214)9] AAZTH FA FA7A ] A7t Aejdrt.
71 A=P7E & Aol F Aol FEEA ofAld A

Atk Aol 2me] AZb FAEHE, @bl 7|1g F

o
Bgel FF AE A2 g3 AN R, B AW e S et

b, A279] AAde] wEw, wel Fakrl Ao s asta L0 B 93] HAA FA el A
WA E AL SR F4 &3] FAET. B W et FUkekA 7] Wi, FEH2ETL R dn

[A282] Al ]

Cheroll, A289] A7} = 245 Fxste] AHET. Al F4 &F FAFF A29 F4 &F AN Wl
sl Hale] R 9 ehRel WAH 2719 FE A A B4 94 A% Ae we iAY QERs A
Fal] A7|H oz HEHTh

Aol iS5 shtFe] 270 E AT Al (2402) 3, HEA(2402B)7HE Sl fa, e s A
o Zasta o] HHW X Ex Y7 w¥o] wdeA "uh. A7l A FAe] bl 7ot
A7) A2 AAE idela astdol e E = Al sk mAlol mabAoltt. AAjdel] glojA, HER
(2402B)7} 0] @74 4w el S9S wet wiAHE Ao, 559 9 NS wdemRE FA 4971
Ao e AAZY BEA dAH L $4 A2 £37} A Dt

<

A28 AAjdo] mew, e Fogrh ddAew A, A FA G LC EAFe] Ao 5]
aL, g olS mEe] SRR E7Ee] md Abmre] LC dde] Aamidel] @A et Fke] v 2
T EYA gde] wdeA Ha, 4 AR2 BVt qAH I stdo] et

of
X

[A299] ATl ]

thSoll, A|299] A7t &= 258 Fxste] AWET. 38 A=(2510), HA A=S(2509) H HE59 G S
HIA (2504)2 wolA Al G99 FalolA HE Z=dQl F2E A4S, B Fxo 2w, A29 d3Hd v
A F-Z(2515B) = Aj26 2 A|272] A 2 Er¢le] wbako 2 HE] W),
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[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

S=54l 10-1419060

A29e] AAleel waw, e Foprh Ao 3
oM F7ketaL, F o8 gfo] ST, &tk =
ArpgEder ndt=, A dolrt WE =vQl =

[A1302] A A] o]

th5oll, A309] AAd7E & 26 Fxete] AWErh. Ale] FH &% JFAAF A9 FH &F FAAH Ul
A Aol A gl sl wjxE 2] FE AT Wi B4 oA As widg ue wixE JERE A
frate] o8 dr1HoR A&

Ao FEZ3 sEF] 2719 FF AE wjA(2602)2 HEHF(2602B)7F HEEE A9, FF Az A
o ZtAdtal IEe] WY Fx e A ol #dsiA "vk. 7] 4L BAY st rofstaL,
A7 gigolal nstdoe] g EE Aol 1sd Al @aHoltt. Aol dojA, HEH(2602B) 7 H5
o @ A wide] SUE wet wiAEE Ao, 55 9 s v RRE HA 97 o] A A
7h Al AL 2 AR EF7F A

A30] AAlde] m2d, wet Foert AdA o7 AR, HAA ZA G LC AL A3 o] WA H
i, F ol§ afo] T & =Y Aol LC e *i%*&"ﬂ A et 23US APl

1)
2 R, A dolrh WE =Ml grxell o] AAlEv. ko] FWW £X Ee S dde] #dst
A HaL, 2 A7 BEA7F AAEa shdo] i€,

[AI31e] Al ]

thSol, A31el AA G B 278 Fxste] AWET. Al 93ld WA FER(27150)F A & Z(dS
=9, ) oA AFEE L, A29] A3 A WX FER(2715B)E Ao ThE & Z(dE 5S4, AJRZ)oA A}
fdch. Aol e 93 WA R 2@ HHES SR, AA 244 wE AFEA AL &
AT},

B AN w2y, g2 Fagr AdFor fasta, AA A G LC A 9IAS R EE &
A7t SUE L, F o]§ a0l S, &k ¥ Ab=o] LC g 2T A EA] gt

#|322] A A4

o2oll, A329 AAA7} & 278 FFEte] duyE Holu, A A= 25l A3 HASE AAg 9§

3 o
HE omno oA 2rE A I

7 e Ael7} GelHr.
Azel AAuke AAge] o8 FAE 0BR(2714)9] AAF FA ] s 23 76' oo, Bl F)olgH
B Aol walste] B ou HRE FAAAG. mepd, 2 Aol 2olA, A3el AAue AAw o)
QAR oIS AARE TA AN AeA) AelAr. Ao Aesh 2 Aol F Ho] Faa
A AR, Aol omel At FAEY, warel )1g F Aol TE A5 WP (1702)0] el AXH 1L,
Da ol PRt ZeA g

[A1332] Al ]

deol, A33el AAel7t = 288 Fxste] AwATh. Al A 8% Ao A2el F4 g2 AR ol
Qi Bl 4T % shel WA whe] FE AE WAL B g AE WAL we MY BE5RE 7
el 71" om HaA,

Ao ARE3 pZe] 2l FE s A(2802)0] HEF(2802B)0] o8] HEHE Agol, FE A5
Ale] astn Ame) P BE EE E27 ool #dshl Bk 7] FAE A nadel 7ofs
3, A7 geln wsde]l avHt Aol naa wAe avbolh. Aldel old, H4H(28028)7
8ol A A5 WA ZUS whe AAEE o), B 9 A wHoRyE HA GoA FA
QA7 ABA CAE I A Az 227 eAH,

A33e] AAelol mEw, g Fuest Addon gadm, A B4 GGelA L0 wAe] J3o] PA 5
1, o8 m&ol FAUTh dvjetel wa Aol 10 AYe] AAAMel WA th. Hwe] WHy RX
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[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

S=54l 10-1419060
=

B 2P el wdsAl Sz, A AR B oAls A s3] e
[A1342] A ]

ol A34e] AAle7h = 208 Fxsto] ¥y, &% d=(2910), HA 63(2909) R HEFe] 94 A=
WA (2904)2 wolA FAI e TAAA HE =dldl F2E @A L Eed maEd, A29) 931 Y
A F2(2915B) o] WEE A239] Aol A e =vle] WFomRE Wit

A3ae) AAele] mew, W Fogsk daH e gasta, 10 Bakel A8 WA avsh AA 24 el
A Fbstan, Y olg @il FURRTh ke B Al 10 Y Aaugel WA @tk 23S 4
Ao Welehe, A dolzk Wel welel pxel o8] oA,

[A1359] Al ]

o], 359 At ® 0% Fxstel AuHeh. Al HH £ PR A9 FH §F FYY ol
e Ao 4R W GRe] WA 2l FE 4B AL Brel Ay AE WAL B wAH A%

(1902B)°ll oJal W74 o= HEHHT.

Sae] FrEs} pEel oo BF AT wA(2102)0] FERB002B) ola HEHE P9, FF A5
Aol gastn HAEe] PHW LE Lt FeA dmel FAsHl €k Y] P EAS nBe s)ofF
3, A7} dFeln matde]l @ 9ol uskd EA Eadolth. Aol Qo1M, H4(3002B)7
Bio) g NE wAe FWL ueh WAHE o], Beel g NE AHoRRH EA GIAAY P4
QAP A AE L A ARs 237k A

sa, A EA GYA L0 Bk G5 B 5
B Bt Sksta, F olg E&el IUkdth Erbete] wW Aste] LC dde] 2w @A etk 2
Anele] FA FHl ol Pe m=el ol o]

)
[@)]
lo
>
>
2
k=)
[t
ol i
e}
i)
N
L=
&
X
>
Y,
o
o
fru
o
B>

2 7118k, 23S AAMYEo R RYEt=, A4 Holr})

Aok, 3o Huy BEX e ZgA el wddA Ha, £4 A2x BEIy JAEa Fdo]
ESRA=
[A]362] AA]o]
thgoll, #1369 AAdZE & 31 zEste] AWE. A2 S WA FZ(3115B)el oA, A A=
(3109)F} A 5 A=(3110)2 FA A=(3109)2] o s wpe F4S Eshshx] A9, 1 Mot
(tip) HTolA AR A4S E33Th, AAS HAsE ASde, 93d AAS dAHseE a3 gz #

o] FAL AA zpd gt X}T"ru A ddE 4 k. 2 AAld 2 35 A=

A

B %i, 3 C il
(3110)¢] &4 Zo| Pt A7 A% Fo] FolahA AxHA Rk Ao fFasi.
A368] AAloo] maH, v} Foert ddAow st LC Ao H3d WAl a3rF AA Al el
N B7kehaL, ol Efeol Mt &k wd Aol L Hde] saue dA e

F

[A137] 2A] o]

2 AAT oa] BAE 9BRGE1) A7 BA Aol 2T Aol Bl ofd wAH
dol} B ow Fxe F/4E zAHT. webd, B Axd gold, A3e] A AATte
2BN(3114)9) AARNE EA GAAA Y Azt gelhrh. A7) A 2 A5
FEapA oAE. Aolw 2me] At FANY, @] AT F rAL Bie FE As wH1702)00

oal A, B AR e STl o

% Aol

A7l AA ] WER, W Faah 4adoR Aasta L0 Bae] qadel AA BA A wAsm
FEG 54§30 IYL. 2 9 Fol, REGAE} AAEL,

i)

o)
fom
N
S
olN
N
SN
ol
QO
>
52
N
=2

o

[A1382] Ao ]

e, Assel ANel7t E 328 xele] Aguch. Al 4 g% WAR A0l FH g% I el
= HAlel A 2 aie] wAE 2le FE A e Bie @4 AE AS weh AE PEY
Eal

(1902B)9l] 2l3] A7|Ho 7 HLEHET,
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[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

S=54l 10-1419060

Ao gR33) nZe) o] FE A WA3202)0) AEH(32028) o3 AEHE Aol FF A5
Aol gadtn Aw P BT EE B dwe] Al "k 7] T BAY mHael slols
B, AL fgolw mekde] QT HE Aol wabd EA) apsolrh, Aol glo1A, H4(3202B) 7
Bao] Qg NE wAe FUE we MAHE Ao, Beel 94 NE AHoRNY A 9GN] FA
AAZ A8A AT 54 22 27 oA,

A38e] AAlde] wzm, we Fulgrt AAHo 7 fAama, Ax ®A] FHoA LC EAFY o] WA F
o] & zpto] LC gl Az WX Ferlh. Fro Huhy Ex
Iz~ E37F A E 2 sdo] fAF.

[A39] A A]of ]

thell, 399 AAle7t = 335 FEste] AW EHT. ¥
w41 (3304)2 wolA ®Al 999 TAolAM dE =g
A 7-2(3315B) o] Wk AN362] AAld R A|37e] Ao A

A392] AA oo wzd | G Fuperl AdAHow ghastar, LC BAY J3d x5 AA B4 Gl
A F7VekaL, 3 ol & :?e;% | S7Fstth. E7kgte] = Aol LC e gl gx et 23ds 4
Apeke 2 wrEls, AAF dolzt HE =9l FFo| s JA|E T

[A1402] A A]<]]

t2oll, #4029 A7t = 345 st AE Aoluh, Al &% &% FAF9 A2 4 &5 JAR
Well gl= FAo] AR 9 ailo] wix® 2709 FE AE wjAe Ego ik AF vjAS e v HER
(1902B)ll 9 A7)1H oz HEHT},

FAo] AR=3 =] /e FE AT HjA(3402)0] HEI(3402B) o] 3] AEHE A, TE ANIY
Aol FAasta 3w HHY FE e ZEA dlo] gdsiA "ok Y] A2 BA1Y nskdel 7o)
3, A7 ggoela ugtde] QEE Aol neA FAld mapoltt, AAlde] Qlo]A, HEH-(3402B) 7}
B4 gak A wjAxe] S-S wEt wijXEE A, 559 g AE sjdozRE ®A] J97ixo A
AAZF A QAL 2 222 E371 JAEY.

A400] AAde] wEwm, vt Fapgrt AdAhor gAaE . AA FA GG LC B2 g3 He] WA Y
I, F o]g FEo| ZUIETh. &vbEle] wH o] LC Flde AFdAbel WX Zer. AFES AAPYERo
2 Hygtz, HE =dQl el od] A Aolrl JAEY. =] HWY ¥ e FYA o] Yt

o
A wa, £ Gz B3 A spEo] M),
[#412] A el
theel, Al41e] AAle7E &= 18 B & 238 Fhxste] AwEnt, I dSe] JdielA He L zhs g
Aot Ho] TF AT wiade] olA] Apele] 91A #ATE Aot
w18 B = 239 wEW, A3k AAE oAEk] flE, A Ao Wi W E o &
T AT e oA ZRE 1 WA 4m BE EESHE Zlo] WA o}E‘r :lﬂiur J—u“él A= T&?ﬂ W %
dqe] eAZF Haol T s wjdel AAZNH o Im FE=
webA, A AT gRe] ge F e oAe B FF
o 2 4mel ReIvolM d4E ¢ sl
Ala1e] Aol m2H, AA FA Gl Ao LC Batell digh Al BH FRE whea & &olshA Hd
e 2 Ax e 2

[Al422] Ao ]

gl Alazel AAeZl K 18 % E 23& gxste] MRHT. Bae] 3F A Al Fyol w A e
EERLS

A 99e gEstn Hae) B4 GG AAE Aeleks B FE NS wAY oA A4 42 XY
dth Fe A%, FE A WAL oAE, 98 94 Fx ] P4H7) BEel, B 39 ¥
Fach. webd, Eabge el Aol 4 ebet
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[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]
[0208]
[0209]
[0210]
[0211]
[0212]
[0213]
[0214]

[0215]

[0216]
[0217]
[0218]
[0219]
[0220]
[0221]

[0222]

S=50] 10-1419060

Aj422] AAjofo] m2A, FAo gA] JA AAE Aot EHF9 FF Als wjAde oA @k 43 Y
Aol HEE FAAHY] wid, wld oA|olAe Fpge] Aibgte] JAETt. FIFel Abgko] A EHI] W],
£ fgAA e A3 AF et YwR R gkerh, FEgh %@1 gl 37t FUkeh] &7 wid, =2 2E
g2E7L dojztk

71 AAdel AoAA, TFT7E 293 A=A AT, 28y, 2 ddge glojA, whit the] S =(TFD) &
o] g2 AXTF 29H AAEA AEE 4 QA TFT 7% EH?*OPL 71 44, TFT 7]JJF g 7|, 4
LCES x3tste 94 gide 58 mixd F3 A9 F+4, 2 LC ddS 2P3te ol Ee 34 52
A7) Ao SAE R Za e o)E JMed Vs Agd 5 Uk

A1 R A29] I R FR E Ak HAFo] FAEE FRVF AV AFe AAdelA 23E S k.
U, adv)e] g3 wR] FRE A2 ATo] Folui Pzt wimA] HLEE Aol ofUth, Arlel e o
I WR FRE HE59 FE AL il 2 2 3R ¥E A5 94 A58 xEete AAd 4849 4 9l
3, o] JAo] o] oS WA|sle] 22 ZEHAEE AET 4 Qv

A7) AAdE 2 AATol B4 o As wjdlded wiXE Iz 2 3R 94 d53 FE A0l Ay
= AAdE Ayt 1y A7) FzeAA, el dAF e 1 o]Ate] diFo] o] grbE et

[AH7d o8 7154 ]

2 uwE 337 e QR vEY LCD A & #A] FAZA 7] LD FA & o] &3te 499 7]
(instrument)ol] ©]& 7}=3tt}

2 g2 dAHRd HAAGE FHxste] 55 A d SAEHYAT, B A AT AAjdd dgE R gke
o 2 Fofd BedAeE AT g Aol viep Ze E odwel 2R 9 H9E glodo] glo] FE W
AAle] WA o] o]Fojd F rh= AL AEEit.

T, B UEAE AFHEYAUF RAFAE B dye] SU1EQ Ved APES st skt

=09 s 4

T lave Alle] AAjoo] W& LD &A1) 3hte] HAde] Fx2E& ZAsh: FHE.

foH b R KT

oM

Moo KM KM

k

T Al AAee] wE LD FA 9] & 1a® 54 ¥ FRE EAEhHE dHE.

= A2e] QA BE LD FA A2 FEF AL mAGE FUE,

3ax= A3 B Al4e] AAlde] wkE LCD FA €] shuhe] HAe] S EAShE FH k.

3be=

A3 B A4l AAlde] mE LCD AR = 3aolA el 54 FE A EAskE gk,

4= A AAlefoll wE LD A9 shute] Ao S EAshE HHE.

5=

6a

A6 AAee me LD FH e o] T EASE FUE,

%% b A7S Aol TE LD FAS) HAe) FHE wAGE FUE,

Ta

.

8

9=

10

11

12

13

14

o
=
[
=
o
.

L
T

%% b A7 AAGe] mE LD FANA ALY QA g TERE WASE TERE mASE

A8 B AN9e] Aol we LCD FA o] Al S EAshE HHe.

A109] A mE LD FA] HAe TS wASE FHE,

O

Al1e] A e L) FAe Fae FYE wAHE 3

2
b

2
!

Aize] A mE L) FA FAae TS A 3

A3 R 149 AAlefoll wE LD A9 A S EAshs HHE.

A15e] Arlele] W 10D BAe] Hae] THE mAGE FUE,
A162) AAele] T 10D FA e Hae] THL mAGE FUE
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S=54] 10-1419060

[0223] L 16% A17e] AAldel wE LCD FA ] I S EAIshE JWke.

[0224] % 162 A8 WA 209 AAlefol] w2 LD 2] Ale] J WA FFRE Z=AE: =,

[0225] T 172 A2l WA 229 AAde] wE LD X9 HAe] FA4S EAEE HHE.

[0226] T 182 Al219] AAlde wE LCD A1) A29] A3]d WA FRE EAGE EW.

[0227] T 19% Al239] AAlde mE LCD A1) FAle] S EAIShE FWE.

[0228] T 202 Al249] AAldel wE LCD A1) Ao FAHE EAISHE FHE.

[0229] T 218 A259] AAdel wE LCD A1) Ao FAHE EASHE FHE.

[0230] T 22% A26 E 279 AA]do] wpE LCD A FAo] AL EAGE FWE.

[0231] T 238 A269] AAlded w2 LCD FA1e] Al29] 3] WA FRE EASE EW.

[0232] T 24% A28 AAldel wE LCD A1) Ao FAHE EAISHE FHE.

[0233] T 25% A299] AAldel] wE LCD Ao Ao FAHE EASHE PHE.

[0234] T 262 A|309 Aol & LD FH|e] Ao FAS TAEE U=

[0235] T 272 A31 E 329] AA]do] whE LCD A Ao AL EAHE FWk.

[0236] T 282 #1339 AAldel] wE LCD A1) Ao S EAShE FHE.

[0237] % 29% A|349] AAlee] mE LD AR HAo] FAE TG FHE

[0238] % 302 #1359 AAldel] wE LCD A1) Ao S EAIShE FHE.

[0239] = 312 A36 F 379 AAleo] wE LCD A Ao AL =AGHE Wk,

[0240] T 32% #1389 AAldel wE LCD A1) Ao S EAShE FHE.

[0241] %= 332 A|399] AAlee] whE LD AR Ao FAE mAGE HHkE.

[0242] 343 Al409] AAde] W LD o] Alze] dFA WA F2F A =W,

[0243] % 36ate FH 7= LD X Ao 7S EAEE PHE.

[0244] % 35bE F 7]EolA LOD FA 9] & 35aclA] B RE FAS EAGE gHE,

[0245] % 36at FE 7lEol A LD FA 9 29 4559 FA4E EASHE Wk,

[0246] T 36b= FH 7= LCD Ao A29] 5&FolA, TdToNA LAsE B0 Hite s vy as A
= Atole] wEte] dlE E=AIEHE =W,

[0247] % 37a® vhE FY 7lEelA LOD Fx]o] Al A4S EASHE Wk,

[0248] % 37b FY 71EelA LD FH 9] = 37a0] EAlE 54 HE FAE EAEHE TR,

[0249] % 38at FE 7lEol A LD FA 9 29 459 FAE EASHE Wk,

[0250] L= 38be Tl 7= LD A9 Al2e] 5&5dA, ATl TS B Hte AS wfjdat A A
= Atole] wEte] dlE EAIGH: =W,
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