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Holo (Dl 75 WPEAALE (T)E Falo 528 Afol Wads Aue wia,

_,_4

=

olwf, xEeA AMAE (Cst)ell= wlolE izl Hldshs Aoz FdH], d Zeld(frame) & 75 4
HEPAZE (Td) o] AlJEA=2] Aol dASA FAHES ).

b, f7]AAEY FAGA S ACJEAS H HolHA Y ote] ek GBS FAE 5 v
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= QAT Zke wek A = A HEsAdA(SPr, SPg, SPh)e A, =, A wrEE(132, 134, 136)¢] WH o]
EZh9E ASdn, 4, Z, A w3(132, 134, 136) Z47te] WA FAVA FAEHA gorng X m A
W35 (132, 134, 136) A ALEEE A=Y vt=aE golstA AFE 5 .

oleidt FIIFAAEF EAFA S 2 adqe] R e BHs FEste] AWt

To4= B amo A 1AAde] g &7 HA o] 57} I B2Eo|al, = 5
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o4 EAR s el 71AANE EAFAW0E, A% B oldsi el Aol EaaGLl,
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Sag(P)e RWF(FHYH S wet Al 2L AP B, 2
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=
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A, =, A F3kagd9(SPr, SPg, SPb) ZAZel= A9% HHEMAXE(Ts), 75 HHEMAZEH(T), ~Ed
A AAAE(Cst), TF dole=Del)7t FAH =, 293 HHEMALE(Ts), 75 HHEUALE(TD),
2EgA] AHAEH(Cst)] A= AF 734429 H(SPr, SPg, SPh)ell FHHE = Flo] ofjolx Aolgt F-3lig
ool wixE s gloew, W Hole=(Del)o] A1A=(% 59 130)= i F3k4F SPr, SPg, SPh)ol

Asta, A, =, A 9335 (% 39 132, 134, 136)S A1A=(130) 4o Aoz = 30 EAH nle} 2
& Yo A, I, A H3AdA(SPr, SPg, SPh)S Aol = .

Zejar, A1skfuid(PLL), Al2eloleful A (DL2), A|23kuid (PL2), Al3E|o]efuj A (DL3) o] A1t o] & uj4d (DL1)
I A3 i A (PL3) Alolell Apdlth= wix| s = Aom ZAsglon, old dH= A ohvr g dH=

WAT 55 9l

dE o, AzHNNAPL2)S AR AzelelHADL2) S A2ANNAPL2) FAl BT AelelA, =
Fahagel(SP sl FE MEEAALETDE AHANACLD ] AATOA, ALANAPL) St A
9 % $EHLG(Pr, Prol FEES ¥ F= vk

wEbA], A Faad(SPr)e] 293 WHENA~E(Ts), 75 SHENA~E(Td), ~EA AHAE(Cst),
g tho]l 2 =(Del)E ALACIEWA(GLL) 2 Aldo]EulA (DL o2 FFE = AZo oste] a3
5299 (SPg) o] #=91A WMYEMNA~E(Ts), 5 WHEMN~EH(TD), ~EHA] APAE(Cst), TF tho] e
=(Del)E AACIEMAGLD) 2 Al2do]E A (DL2) o2 FFEHE Az oste Fe¥a, & Fiihdy
(SPb)e] 2913 M EMA~EH(Ts), 75 ‘#‘E}E%Hﬂ*Ei(Td) 2EeA AWAIE (Cst), 23 EMEE(Del)%
A1A ] Emf(GLL) B A3l i (DL3) &8 2w ¥ Aol ofste] ¥t

S, & 5ol LEAIg wke} o], {IEAAEF TAIFA(110)=, FE EE FTTAEOR o]FoixE V)
(111), 71%(11D) 7o FAE F5 HHEWAA2EH(TD), 75 DHEWAZE(Td)o] A4dd 23 ol
(Del) S ¥33I}.

SAIE A= @R, 713H(111) AFolE e AlClEwjA(E 49 GL1, GL2), vl delEuld(E 49
DL1, DL2, DL3) % th=9] sp¢JulM (%= 4¢] PL1, PL2, PL3)o] @AE 1, AolEmjx @ dolejujde AZA5=
22913 WPE A 2E (k49 Ts)%= AT

mlm
N
L

TAACR, 7] (111) AHels dERGH(112a), 42299 (112b) H =9 (1120)S 23t REEAS
(112)°] @Ad¥aL, WH=A5(112) A4 7]8(111) ddel= AlolE danh(114)o] A,

A S (112)2 HAd A, tdA Ay 22 9ixd] E242 o|FoA =, dEHgH(112a)S &F
A8 Z(intrinsic silicon) & o]FojX 1, A2 (112h) ¥ =g APA(1120) & ELHE A Z(impurity-
doped silicon)o.2 o]Fold 4 glom AolE AAuH(114)> Al AsFeh(SiNx), Al 4Hs=(Si02) 7
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e RAAARAR olFold v,

HEAF(112)e] H&H= AClE AT (114) el AERS(116)0] FAHIL, AJEAF(116) 32
71111 el 331 dauk(118)°] F4dH .

AlPlE A=(116)2 &FrE(Al) v ¢Fug a0 22 =34 FEH5EAR o|Foxa, T3 dd=k(11
8)L A3}(SiNx), A& *PE}“L(8102)2} 2o B HAEE = WxAlo|F 25 8l (benzocyclobutene), ©F=2
Y FA(acrylic resin)¥ £ F7|dAEHE o]Fod & 9t}

a3, 23 AAu(118)L A& 2 el 9(112b, 112¢)S 22 wEstE AAdd 2 syelgdy ZdE
(120a, 122a)& ¥3H3ich

=70 AA9(118) ARdE A2 (120), =HAA=(122), dHolEHujA(124)0] A F =Y, A22HF(120)L
A ZEE(120a)S Bole] A2 (112b)o] AAH L, =g dd=(122)2 =gy ZHE(12220)S &
ste] =#leled 9 (112¢) 0] AZAHr}.

oA71A, WHEAF(112), ACIEAS(116), A2=d5(120) B =#dJ0d45(122)S 75 WHEJRALH(TDE ©]

F. hal
Fodl, E=ASHAE @skARE, 293 6t HE F5 HHEIASH (TS} 243 722 428

= HhE ) 2
slom], Ao Enae ANEAF116)F FIF, FARA F49 + A

aga, T HENASE(Td) e 719 (111) E BH3U(126)0] FAHEY, B5uH(126)S Azl

(SiNx), AEZ 287 (Si02) Y 2L Fr|ddAEd = wlxzAlo|ZFZ R (benzocyclobutene), ofad FX

(acrylic resin)¥ & F7|dAEAR o|Fojd = o, =g od=(122)S wE3E =ddds Zds
o

(126a)& ¥33t

32ag A (P)ol hEEE BEuh(126) Aol A1AZ(130)0] FAFHE, A1AZ(130)S =gdd= ZHE
(126a)< F38lo =@ AqA=(122)0] AZA =LY,

ATAF(130) H-elle A1d5(130)9] 7Pgatels Y WAF(bank layer: 128)°] F4 %=, WAF(128)2
Zbzbe] A1AF(130)S w=EF3hs thae] /7 5-(1282) & X3t}

W5 (128) %li}“#(SiNx) deE absber(sio2) 2 FrAA=Ed Ee  dXAtelEg2id

o
(benzocyclobutene), o}3 ™ A (acrylic resin)¥ & F71dAEDR o]Fold 4 Ut}
A

tharol AH-(128a) Z42HE Sato]l mEHE AIAS(130) e 4, 5, A F-84g e (SPr, SPg, SPh)el=
Zbzk A, A w3E(132, 134, 136)°] FAEAL, A, % A w@g3(132, 134, 136) o] 719(11D) A

[ere)

(
Holl = A2A=(138)0] PAJHT).

GSL'

ATAS(130), 2+ 33(132, 134, 136) B A2HS(138)2 4, 5, A 3 tele=(De)E o]Fm, Al 9

=
A2745(130, 138)2 A2 A& (work function) Fkol “golst Eﬁ‘é B4R o]Fojd 4 i},

A7 A, 7 wrBE=(132, 134, 136) AA 99 FoA, WIZ(128)Y NTH(1282)8 E3dle] =% A|1d=
(130)2] 2 AfH-o] FAdw FEowt Az}l E(hole)o] FHE o] ¥4stA Ftt.

web, F7IAADE FAFH(110)e] ATES AARsE 24 §-3499(SPr, SPg, SPb)e] 43(132, 134,
136) 9 ‘ﬂlwﬁ S aEslE ASol oA, FLF RES wig=(128)9 ATE-(128a)E Edto] =W A1
=(130)0]™, <ol A AF3F ulel o], & 3o “AlE FH, H A w3E(132, 134, 136)2 7 R3a9Y

(SPr, SPg, SPb)o] W= =(128)9] 7/NT-H-(128a)d W-<EE HEFFS HAS Ao},

}-J

agla, Al 2 A2A=F(130, 138)S %= (anode) ¥ & (cathode) &

o
) Hu
=%
9 G
0,
o

A3 o] o= FASE A9 43S R ARF B4l &

dE Eo], gFor st AFL oF-E-2Alo|=(indiun-tin-oxide: 1T0)9} & EAZ o]Fojx i, &

Fo= FAshE A5 dFrH(aluninum) ¥ 2 B o|Fojd 4 it}

ZF FE(132, 134, 136)2 AY FFS #ZAIEH] st 4, =, AAS dEcske fUIEdR FiadY
] Elge i

(SPr, SPg, SPh) H=E wWzol IAH &4 Jon, de}zr%]?(electron injecting layer: EIL),
(emitting material layer: EML), &35 (hole injecting layer: HIL)®| B35S ¥&st 4 Q.

ag]a, A2A=(138)0] FAE 7]H(111)o] QA& o] A (encapsulation)S 3t HEo 7| (v %EA])S 3
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[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

SIHSd 10-2012-0025885

Fomd, FU1AALY BALAE AT 5 Ak

ool A el e f71AAME EAGA (11004, A, F, A EE5(132, 134, 136) AME=S v)
245 ARkl @A o e, ol EuS Fxsto] ARt

E Gaf B oyl AlAAdel wE §IAANE BARA A 2 % g GAel AsHE A% Awe
Mlaag EAE EWeld, £ 6bt ALAAdG] WE SIAANE BAGA 3 WHE Ao AeHE A
MES vlAaE B Eow, k38 ) Bxee] Awan

% 6aoll E=AISE vk} o], A W (132) EE 5 3EF(134) Ao AMEEE AE RS wh=F(160)=,
B AE Y ATEG162) 3, Y ATEG(162)S SEAY TFEAS 2paA L
o] o]z},

B2, 4 433 (132) A4S 93 Hxm =S vk2=31(160) <] ﬂ%ﬂ% A9} = wbagE(134) S 93k 2 A
=% wa=(160) 2 AEAAE M2 A MD% 7P e AEYEge R WY olwHol ZH(11Dd BEE
F ).

gy A Y(162) e, SI1AAE G TAEA(110)Y] ZF A (P)e] A w3 (132)0] HSEHEE
PAE =Y, A1Z(wl) 2 Alzol(h])E 252 FAFHAY, AdH oz # WH3=(132)Rt & "oz YA

4 % qvh,

wEbA, AE AR wha=(160)9 Y AT Y (162)S, RREH(FERE) o7 A wg3(136)9 A%
w2)¢F A1AZ (D2 2819 Foll PeEEs A1l (L(LL ~ w2 + 2+d1) THF o)A, AZ2a(Fad) e
2 A EE 5 WEE(132, 134)9] Alzol(hl)ek ALA D] 2] ol t-&=+= A2dol(L2)(L2 ~ hl +
2+d1) WHE o]l A= o] wjx| ¥},

A7, B4l ATA162) Abole] Ahmmre e o)Al AANLDE el ATA(162) Aboe)
Henrsrozel o] 47w A2del(L2) Bl A F Yk,
3

L% Gboll EAIE whsl ol A WpE(136) FAA AEHE F AES vpAI(170)E, Te] ATl
(172)%, trel ATRA(172) S Sefs Aed(17) 0w oFoiAH, e ATR(172) 27he §7)
AAE FARA10 7 e P)e] B wBE136)0] NeHES G4, A2E(2) D A2kol
(h2)% 252 P4/}, Addor § w2130 8 = WAoo g48 5 v},

webA, A A= mh2a(170)8 v AT E9(172) 2, ThERE (R oR A Ee m gS(132,
134)¢] AF (w3 A1A(dD o] 281e] Foll vi-g-5= A3AN(L3)(L3 ~ wl + 2xd1) RbE olA= L, A=
F(FATE) oz AiAZ (Dol HEHE Addol(L4) (L4 ~ dDREE o] A= o] wjx]dt}.

SR, A AARY EAGR AR B8 B A9, AR vhaae) AT Aele] Azt zhast
o 9EY Fo BA wABT,

53, A% AR vhaze] 9 AZFFIEH 2L AZRE e oldAe Al % Al24el(Ll, L2)7
FAe] gaste] Avkye] FA} ol AAFEL T% FATL Hiv, olF EAS e Ay,

A

1_4

T 72 2 % 7hE 47 E 629 HE AR ulAAE A Vila-Vila 2 VIIb-VIIbE ule} Aus thd Lo

E 72 2 E ol BAG vhsh o], AFAGDE 2% FEARMIEAES A7kste] el 7 (162)
2 AVFAA6H S 2 A% AR TAA1600E YT A%, Tl ATII162) Aole] Tz ol
AR ALl (LD el AFGA162) Aolel Azl oAl Aol ()nrt && & glon,
el ATRA62) Z2e] Azggore] AIFwDe A= AlEel(h)ud F & vk

dE =o], A1dol(Ll), A2dol(L2), A1E(wl), Allxol(hl)E zFz ¢F 38um, ¢F 46.5um, °F 49um, <F
41.5pm 9 4 A},

ojwj, TFFo A& AL flste], FHUY

2 Azstel thre] AT (162 BTl oA e

i
)
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[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

SIHSd 10-2012-0025885

ol

At (164) 9] HolHZH()L oF 59%® dAsA frAEojof g},

1A, Azt kel AR G AR D19 e AT Hele) olziel ) Ak
W W Amael mel Am Aoldne, BEet AuYel(160)9) wud 2 Az ue TR A

=, Aol ekl AAHE tEe] JH99(162) 9 TR whE Al1F(vl)o] AlmEel] whE Al
(hDHEG A8z, S5A32 7t2Wds weh o Bol A4Ha, I A3, Add(164), 7t=28¢s o
ATFAGD RS 22 A2FA(t12) 5 7P AL, Alz2ddks wel A5 (t2) B 2 A3FA(t3) S Z2A €.

é
a—

dE Eof, A2 L A3FA(t2, t3)= 247z oF 31.2um, ¢ 38.2um & = AT},

2A7zbe olate] PFAHEH Hm A= vha2F(160)= ZEY Sol TAE AER 3HIT FAdd AEEHE=dE, =
o] S nAs] YalE Am AMES ml2A=(160)E ~Ed A (stretching)stA €},

ZER Bk A ARG vhAA(160)9] WHS WA AsAE, A LS phAA160)7 oF 40um o]
e & Aok shdl, A% AR vhaI(160)E oF dopm olske] FAE R ~EdAY B A
sAe] woul, 53 Ay % AZYPe] wet M e FAS ABE ggel unet 33
olahsl wlo] F1EW 5ol wgel He A & vk

ol e K& A= whaFel W2 thgo] JFdH(162)9 27 WS xSk, 1 AT
(132, 134)9] &S op7|g 4 .

u}
=

2
I
ot
ofj

of, vk AAAE teel AT Atelel ol AA} Sk
N 1oy

© gol =AS whsh gol, HU1AAMY EAFAQI)E, HEH
POE EFeT, Tl Hadel(Pl WA P4 A24e A, H P

o] 349 (P1 WA P4) Z4ze 7t2ol(H) 2 AZZdol(V)E zts A4d dAS 7ixed, 3 2 5 2
3l 9 (SPr, SPg)e uhg=2] #Aodel(P1 WA P4) Zhzhe] A1l n wiRIF L, & F-849A(SPh)2 Ul
9] 3tAd 9 (P1 WX P4) Zpzhe] A2del w x|t

LRl BAGAPL A P A7te ARPREETHS wek AL 2 2GR BuEa, Alde Ay
(GATH S weh AL R Azgow A, A1D) Al D A2e A B % YH2A(SPr, PR
W Agelda, Al2de H Fahaddol(sph) oz el

o714, A B FEAagA(SPr, SPg)E, thare] st (P1 A P4)e] 149 Zﬂl 2 A2l wH wjA|
=, AlERECdsh ez A P v 3149 (P13 P3, HE= P29} P4) o] A1FDS wel utfE x| et

g 5o, AP A1 Al % Aol A4z 2 g 5 B39 (SPr, SPg)ol wixlE 45, Al
15} (P1) a2 QIR A3stAag A (P3)e] A1de] AldFel= A1stiFgH (P o] A1de] A2Pe] = F
Spad o (SPe) 3} oldh A F5pAd e (SPr)e] HiA €T},

w3, A B BAadH(SPr, SPg)2, ZFEWEH(FS)em AT v stAg (P13t P2, Hi= P39t P4)
of Aol M= el A wiA €.

s B0, Alstadd P A1dY A1 E A28l 717t 1 L m 23 AFA(SPr, SPg)e] wijxld A, Al
131499 (P1) $Fo=z Qe A2stAd9((P2)e A1FY AldPoll= Al1stad G (P A1 #Al1dye] F
FotAd S (SPr) ¥ Wil = kAP A (SPg)o] MIX =L, A23tAaP(P2)o] ALEe] A2 o= A1stAF S
(P 9] A1ge] 23] = F-3449 A (SPg) T} Adolgk 4 ”ﬂ*oﬂoﬂ(sm)cﬂ =] # T},

olsh @ol, FHRYF(AF)OR AMT threl HaG(PLY P2, Ei= P3SE PaolA A 2 % FHARG(SPr,
SPe)e M= gl WASE o, shtel MRS i tpd AFGdel UgHs A $EHaFY
(SPr) i % REHLGY(SPE) Aole] o AANE FAAPORM, A viaze] ALe §olsl 8] 9

grolm, olol sl = FelAM o Al At

Blood N

D
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[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

SIHSd 10-2012-0025885

adan, A, =, A a9 d(SPr, SPg, SPhdl= At A, =, A (232, 234, 236)°] FAH =,
A m A ahgE(232, 234, 236)%, 1 AEES] Al 2 A2AT (WA I} 3 @G tho] Q E(WEADE T
Aot FEew, AF TATHAe EM(shadowing) S WAEH] fdto] AE=WF(GEH) R FELF(FF) LR

Mz AAL D) olFoz oA FAHM, & 5o, AAUWDE o 22um & 5 3

71N, A W = BFF(232, 280 27 v MY AIEWD) F Alzel(hDe] ALY F4L 7,
W BYFI)e MY AAH A2FG2) L AEel(h)e) AAY @ge wud, 4 Lk wwE(es,
230 shtel HLAAPL WA POl AR ARRF(GFARB)S W) Basle] FAHEL AIE(v1)o]
Aol (DR & A4 4L 7bd & Qovl, 3 WFF236)L shtel 2Pl A PHS Tty
FERPH L e B@stel FYHBE A2E(2)o] AzEel )tk Ao AP g 4 5 Aok,

ada, A, ¥, A 33232, 234, 236)& AMES wfAIE o] &dle] 5% Wyow AP F
AlE A, s, RS (232, 234, 236)2 A1 B Al =] SHGAA ek FEs HERAG

|

ol o], E o] A2 ¢ wE {F71AAEG AR (210) M=, the] skA (P
Zhg ZFESS(ERE) o2 EEste Al 9 A2dS Ao &, Algs (

(SPr, SPg)& W wix|aly] ZhEHEH(F) o= Q1 e vt :&}i
A Mo RtAag S AR Sl A wiAsta, A2 A

391 (SPr, SPg, SPb) Ztztell &, ¥ A ¥33(232, 234, 236)

(P17} P2, ®1= P3
(SPb)= A 5}H

(/)"U

wEbA, 2 T o] A2 Aol whE FUIAAEE ®AAA(2109] A, =, A 55299 (SPr, SPg, SPh)

stute] Bt (Pl WA P4)o] 7HEE B Al2weds wet 247 2 5&;401 dojelmw, 7tewds net 3
wauo] AoH= T A, =, H FSadA(= 29 SPr, SPg, SPh)ol HlEte] Fa} Folold FAT o
(margin)7} Qlom, s S7kl me g Faol &ola e & o, A, =, F ¥Fs

(232, 234, 236) FAd A&E= MES 2T E §oletAl AL 4 ).

W ofuieh, JRNBGH) 2R AUS el A RRLGESP) i 5 RALISNS) Aolo] ol
Gt FASER, A W % BYF(232, 230 FY AEHE ARG PhaAE O golsl ANE £ Aok,

2

2 ouge] A2 del We §71AANY BARACINA, 4 Bk $RE(232, 3OS A% AR s

% AHgstel AT 4 e, olg =g Fxshel dmad.
% ot B owge AzaAdel WE frlAAMNY BAGH 4 2 % wRS FYol AGHE A% A v}
£3% B ER0R, % 82 7 Axse] Auwtt

ARG A EdS A ARgEE A AR vhaas ATEA

ok vhs} grol, M WMYE(232) EE 3 HHF(234) Aol AHEHE Hx RS wha(260)%
Tdeds FAA e D}TA Mrrdel(262) 2, vae] Mg (262)s =edr] TEeds AdAd
F Y AT (264) o7 o] Fo| Wt

B2 A 94333(232) AL Y3 A A= mA3(260)9 AHY
g opam(a0s AHNAE AZ gela, AZUE Eo AR

919 % 9

g5 (234) ¥4
7]

Ak = 2 A%
ygoz By olsle] J1g(uEA)el 4

SR AR daL, FADAEY TAGA Q) A HEYAP) 4 BIS@A A
PR, AIBWD) L ALl DE 25T AL, AAHoR A BPF(@uT 2 WHo 3
4 5 ek,

Wb, A% AE$ shaa260)9) e Aol (262)e, ARMREAN o A4 wE N waE(23,
23)9] Aol (h)sh ALA D 298] ol Bl sl A2 (L2)(L2 ~ hl + 2+d1) W olAH 7, 7}
Weow A wYFeIee] A2EGDIH AAED 2 3 AA@DE Jske] AEHE Al5Ze]

(L5)(L5 ~ ((w2 + 2+dD)” + a1)" w2 oA m o] wjx g},
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[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

SIHSd 10-2012-0025885

o714, thEe] R (262) Atele] tizbwraFo g el o]AAw A A5Aol(L5)E AMIAA A ThEe] ST
g (162) Atele] 7tEwrgo g o] o)A Al ATLI(LL)(LL ~ w2 + 2xd1) B} & gho] Hw, the] 499
(262) Atole] Al=Eozo] oAAY A2doel(L2)ol | 7p7hE grol #ot.

=, oo IR H(262) Abele] o] AAF Y FUtetBERE, fUIAAE FAIEX(210)9] WEE F7 P of & ﬁ
PARER=2

golal Be® 4 gdov, tael ATdel(262) Aol Had watel o AR fAlEIA
S OhADQA0S AT (2609 FA WA BaTel Ak AES AAI60Y WRE FAT + AT,

S, AES vhaaE | olsl AR Sistel, thE AAldelAE teel ATl 27 % e )
GG Aol o AA B FAHES A 2 5 PAaIAS 2 HAT 5 Y, olF £US Frdtol
EELEY
£ 102 2 o3we] A3AAde] BE {1 AAEY BAGA 9 BadGe BA mHol,

S

%100l Z=AIEE mpeb go], HUIHAE AR (310)=, WEHZZ PR wdE v g (Pl WA
Pa)& Eoetal, tho] (Pl A P4) 2H2h2 4, =5, A F3adq(SPr, SPg, SPh)E I

gae] Faded(PL UA Pa) 7k Amdol() 2 ARAol(ME 2t A7 F4e XY, 4 9w 2
$a9(SPr, P, Threl APl WX Pa) 7ol A, AmuE(ds)oR QAT Had (Pl
3p3, i P2sh PA)OIA BAF Ao Raadee]l 2HNES WAL, ¥ FHLFL (P Tl Ha
G (PL WA P4) Zhzke] A2Qel wjH Tk,

%, o] a9 (P WA P4) 77t
(e S wEt Al 2 A23ow
Yo = wHl Aoxw A2EE A l"%@riooﬁﬂ(SPb)ii ERR=

A7IN, A D % R5agdod(SPr, Pe)e, Trel H2A(PL YA Poel Alde] Al D Al2ae] wyl WA
S, ARdFCrsh o AMe the] shagel(Pls P3, mi P2sk PA)e] ALAelH FUF Ae] Haha

T

[e}

Fdgo] ZHEE FHoA A (grouping) Ht.
49

249 (PDO A1 A1 H A28l Z2F A W = B AFA(SPr, SPg)el wixlE AF9-, Al
18} 9(P1) 32 Q-3 A334A99(P3)Y AL Al1dghole A1FAGG (P A1E 2] A23

349 (SPg) ¥ Y = FshAhdH(SPg)o]l MR E AL A3stAd A (P3)e] A|1De] A2ol= A i
(SPr)e] wjx] T},

ER, R % RAG(SPr, SPe)e, ARWHES)OR AT Ul a9 (PL3} P2, EE P3% PA)
o A1g M2 QA A v AT},

0Q

& 5o, ASaFH (P A1de] Al % Aol 24zh A 2 =5 Rk 9 (SPr, SPg)o] wixlE -, A
15299 (Pl $-5o2 AR A2stadd(P2)o] AL Alldgdl= A1stagd (P2 A1de) A1dge] A
3 (SPr) W]l = F-3lad A (SPg)ol A H AL, A28t A (P2)e] A1Ae] A2del= Al1stad S
(P1) o] AN1G 9] A2e) = F-3}2d 9 (SPg)at ol 4 §-8k2d 9 (SPr)o] wixl €t}

22 A282900)H AR 0w AHF Asadd(Pael A1de] Aldels A28 290 (p2)e]
Alde] Agsyel A Wapacdol(SPr)T BUF A stz (SPro] MAE T, Adskaded(Pa)e] A1Le] A2
Poll = = Hska ol (SPg)o] WA T,

P23} P)e] A1olA] BAF Ale] Hg)
Adgh Ao RFrgele Mg wlaze] shte] )T
au 27 2 g4el AT Aolel o] AANE FoMA

R0 AR B SaTACI P2, EE P DA A B % FHage s, 8
*1 A WASHE oz, shbel AR whaae e ATddel veHE 4
= BE29(SPg) Aol oA el T FAANAOEM, ANES ntaze] AFE Golshl §7] 9I3telt,

npaz o) geao] AT e vl thaiM = FolA o dAls AR

ARG
o o o

)
Lo
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[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]
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aga, A, %, A BFAYF(SPr, SPg, SPh)dl= A7t A, I, A wag3(332, 334, 336)¢] FAAE =,
A = H 3=(332, 334, 336), 1 ASHRY Al D A2AFT(MEA)T A @G tho] QB (M EANE T
Aot BEo R, g Aold Mo agF e A (shadowing) S HAISH] Hske] A1AF (L) o] FoE o]
Axo] PAHT.

29, FA 4 dAL A A4
dnnn e A2AEd2) wF ol4d fE glon

2)= oF 13um & T 3

o w#E Pyt glonm E,
=
=

A F TSl A1A
o, AAZDE °F 22um

ola, A2Ad

én%

& 5o, Al (P A1 Al B A2 el] 24z} 4 B =5 §-844d A (SPr, SPg)o] whA ¥ aL, 113}
299(PD = QI A3sAGA(P3)e] A1de] Al F A2l zp7} = = Xﬁ 3449 2 (SPg, SPr)o]
WA g, AllskAd (Pl A B o5 whgE(332, 334) Aboloh A|3sAP(P3)C] 5 A A HFS(324,

322) Aol 247 AAR(dDE ol AR, AsAFHA (P = H3FS(334) 7 A3t (P3) & HFS
(334) Atol= A1AZ ET 22 A2AF (d2) = ol F =T},

old wal, stagde] A7t FYF A, AAA L] A L N P (332, 334) 7A7e] A7E A2AA
o] A @ i wpgE(232, 234) Zhzhe] AR A7 AAE 5 ).

=, 04 9 3 oa(332, 334)2 7z vle]l AAE AlEF(wl)H, AlEolhD) BT 2 A3Eol(h3) S zHe= FAL
7y s 7AW, A $35(336)2 vE AAE A2E(w2) © A2zl (h2)e] AAzE PA4S ey

o714, &= 100] ZA|E upe} o], A W m @k3(332, 334)L el A9 (Pl A P4)Y A1ES A=
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342G (SPh) S wixstH, &, =, A F314299(SPr, SPg, SPb) Ztzbel 2, = A wh3=(332, 334, 336)
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A7IA, v AT E9(362) 2H2He] Aldszel(hd)= A1 B A2 Aol o] vha=e] Jig (162, 262) 747}
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tre] A (PL WA P4) Zh2be ZhRdol(H) 3 Almdel(ME 2t AHE 42 7HAsd, A 3 =
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18299 (P1) 3= A3 A33AdG((P3)e A1ge Al1dole AL (PY A1ge] A2dfe] & F
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o] 9 A A wat=438)S £ 2 Fas WA FHe]l gtk

FAshE, olu Al2skad o (P2) el ﬁ, % g (432 By zﬂlﬁ}i (P19 AH WY
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A3 s EAS THoR % 128 3 Hxzsle] Aysit),
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F e A A (474) 0.2 o] Fo KT},
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L9 mbAI(470)0] AYYA = AR Aolaty, stEwe wE g 2weior 3 olFEo] yd(nEA])Y A
g 4 ),

gy T (472) e, 1A S EAEA (41009 AAH @35 436)0 HSHES FAEEH, A2
Z(w2) 2 A2x=ol(h2)E s FAFAY, AAHoz A WHFF(436) R & WAz JA4E = Q)

webA . H A= whaF(470) 9] o] R (472), tizhEFe R A g (432) 9 A1F(wl)H AlLA

g (dD) e 2819 g3 A1AE(dL) ol ot AtEEE A7dol(L7) (L7 ~ ((wl + 2*d1)2 i d12)1/2 ul o] A AL
Azursk(SAuak) o2 Ay w32(436)9 A2xo](h2)9 A1A(d1)Y] 289 g &¥ = A8 (L8) (L8
~ h2 + 2xd1) whE o]A ¥ o] wiAHT},

2, oo ATGGUr2) Aleldl olAA} FAER, §UAARY EAGR 410 AYE St F o
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(SPr)e] mj=] €t
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Wb, AES vhazie] g ATgelel 271 0 gl ATGY Aelsl o AAYE FAANOEA, A
$ vhaag o golsl ANE + Qdudl, oldd ARG vhadel Bl ATFY A6 e HelA
o gAls aga,

aga, A, %, A BFAYF(SPr, SPg, SPhydl= A7t A, I, A g3(532, 534, 536)¢] FAE =,
A, =, 4 w35(532, 534, 536)2, 1 AEE-9 Al E A2ASF(HZ=ADT P BF o] =(HEADE F
Aol FiEo R, Aolgk Mo gk whgTe AIA) ol FeR o]Axe FAHM, T Mo L3
g2 AIAY DR 22 A2AE(d2) W o)A=H FAdHa, o, A1A (D= oF 22um & 5 3
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aga, A W% wRE(32, 530) 479 2 wANE AASE, AZSFIsHoR AR a9 (Pl
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7y PHAZFFOR 2 mAt AAR AA4Y G b 5 v

a3, A BRE636) S shtel H299(P1 WA PO AREREREE) S weh Buese] D A2
Z(2)e] A2l neh A& AAZY P42 bl & g

o o], & wEel ASUAA WE FAAALE LAGAGLAN A, B SLFEAPL A P 2
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