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A 2} A s dEE sty 96t
of, FFHOoRE RIAE(40B, 40R, 406)S FAsH: ZE(30)E AH&3).

=1 DJ 1:30

Fxetd, F71d FAA(DE 99 s2U0dA, 71 $33(14)S 242 FAstaL, I
qow FHate], HFH o= 3/)9 F5A(40B, 40R, 406)S FA I},
g

d% SW, f7] PO FAFS WA A RSB, FAYS DS T4 BYF(4) L
2 949 4 At 3 7] BBEQ0S PR FAFS WA,

8 W, 34 BES ()2 A4 FY EHER ASHE Ir(piq)¢ 22 2w YAy A(1rPPV:
lawrencium poly phenylene vinylene) +%#|1} PPVA n¥x®E A= 4 tt. H@MF‘%%%WH}Ei
S AFogt. ¥ty o g HA w3= g+ 10-20cd/A, A FF A E= 30-40cd/A 2 AN S Q8
3-8cd/A®] EE&E 7HThH

(30 A BB ZA BHF1B)Y) et Ao Fyuel, FARE TN
& AN wagos APV, o 50U, AHEOE A2 FHHE FAF F} o
% A [CORSIE RUE S R O

=

3
G (30R) & =AY [ J9B00)E *g

s}
(

¢

BoAAele fug 2AZA(DE He a8S 2 P B3} J(30B)] WAL |
Szt A A3k JA(30R) 2 A % < o2 3

F= FZR(D0O)E FE(30)el sl FEH
gk d91(30G) ZH7tel dlgste] HHAoRE L El1e

T FE 200 FAG T 4B H A4E HdE o §(30R) 9 A g JA 06 At
3t 3= FAdE.

7] RS (1A, A BT (14B) 3 A R (14Y) 2H2) dloly 2l W (yF T oz FaEes
AL Aol (LD)sh, dlolE &kl = BAHE AL S0Dez 744
o F A S (14B) 9] WA AB) Y 4w (14Y) 9] WA AY) = AR T USITHAB=AY=L1xV1). e,
3k4:(40B, 40R, 40G) Atole] HA L2 F-A|RItY,

FEB0)NA, FAF F3 F9B30B)2 A1 del(LD)sk Al F(WhH ez -2, 243 A8 g (3R)FH =
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3 A9 47 A1 Zeol(1Dg AL (WD) 1/2 2715 7HA = A2 (W2, We=W1/2)o2 F3g
A T2 99(30B)9] WAH(AB)S A 3k J9(30R)S] WAAR)H A3 M3 99(306)9] H
(AG)4 ot T (AB=ARHAG) 3T, B3F A3 A3 o (30R)e] WA (AR) Y =43 A3 J(306)9 WA
(AG) & & U3 THAR=AG=L1xW2) .

AL A el A, @9 8k (40)= A F8A(40B), HA F-3FA(40R) B HA FIAU6)E T, S A
A B3 40B) = AR digske A S (148)4 G T3k 9 (30B)S Edth, HA 3 (40R) &
A2 sk A E(14Y) % A A3 9 (30R) S EFETE. A 400 = AR dEehe 34
UHFE(14Y) 7 52 A8 49(306) s 2Tt

A B3 (40B)E Al Zol(LDSF Al E(WDS 7HA3 A (LIxVDS sy, A 232 (40R) 2 54
F5A4(406) = 242 A1 dol(LD) ¢ A2 FH(W2)& 7HA I WA (L1XW2) & FA gy,

ole} o], w9l FHA(40)olA FA RIA(40B)7F A RIAR) EE HA RO HT W WAS
A Ez Aage] e SUAA ALewst PR,

U?L'r

T SFA(40)0ll A H-3AE(40B, 40R, 40G) kel FHa dEY viEs Fe R s f7] HET(14)S 37004
N2 FHozH, Tl Hlste], Al Arde LINEE 7T + Ut

ojalell A, A2 AAld WA A6 AAlefo] diste] Argtt. W, Al AAle] P thE AAJET} vaste],

ol tigh dHS Aefsta M2 v F-2ol diste] e

5

A2 AAdel mhE fFrIEd BAEA AN 7] TR dEd Y dEle] s dAE =

w42 Fxaw, Az Axdd Be f7193 FBAGA(DE B4 B35BT AP £} o) (2308) S 7
7 A1 AN A BAE14B)T A A T Gl (3B Wk, 1/2 WA o A s,

7] WFFT (21004, FA BFF(214B)2 HolE gl WIF(yFH wEHor JFAHE Al dol(LD9k, =
ghel Wk (xF W) o FAHE A2 F(W2)om FIET. A WEE(214Y)2 oy 2l Wk yE: W
oz P Al dol(LDe =7 2 HI:F Wahoz FAFHE Al F(WHez Y. 5 AN
w2 (214B) 9] WA (ABB)-S SFA wbg(214Y)9] WA (AY)9] 1/20]t} (ABB=AY/2=L1XW2).

rsl'

7

>.

HE(230)0l A, HAF T3 4<(230B), G A3 J(230R) @ HA4F HAgh JA(2306) zHzE Al Hol
(LD A2 T(W2)o 2 89T, = A3 T3 99(230B)Y] WA (ABB), 234 Ag 9 (230R)S] W2 (AR)
2=t A3 o 9(2306)9 WA (AG)> M2 5 U (ABB=AR=AG)3}t}.

A2 AA ol A, @9 3A(240)= AN R34 (240B), HA R3A(240R) B A
A Bl (240B)E A2 gk A 333 (214B) T HAsF F3h o< (230B)
(240R)= A2 ot A B3-S (214V) 3 A4 13k J9(230R) % z?;f;ém:}.
-&ahe 34 2335 (214Y) % A% A3 F9(2306)S EFH3I)

U o
= m
i
e
_\1
3
i
o
b

B (2406) = A=

8 R52(2408), A (24009 4] H314 (2400 77 AL Aol (LD} A2 EW)E AHARL WA
(L1x12) & G4 e,

w3, w9 32(240)0 A H-3FAS5(240B, 240R, 240G) A9 HA WEHY nRAE Haew = §r
(214)& 3700l A 27R= ZolH, A1 AAldol] nv3te] A R34 (240)9) WHES 1/28 9o
= Al Al Hste] o naEdEE FdE = Aot

E5E B oakg o) A3 AAlde] wE {1l ZAAR A F7] 23 ddy 4 8] e A4S =
AlEE ApA o] T},

55 #Fzxshd, A3 AAde] wE fr1Eg FAGA(DE, A S326uUY) I HAs A3 g9 (330R)S
24z A2 AA e S W= (214Y) 3 A 23 o (230R) Bt 2A FAdeta, FA wg3=(314Y) T
A AgE J(3306)S 4z A2 AAde] A w3 (214Y) 3 HAF A8 9 (2306) Bk 2A FA gt
71 HFZ (314004, HA WFS(314B)2 dlolE 9l Wk (yEF WIhHow FAFHE Al dol(LD)9, =7
gl Wk (xF Wehor dAuEE A2 (W2)ez FIdd, A S GuY)S doly kel wakyEF W
oz A1 dol(Ll)Rth 2HA dA=EE A2 dol(L2)eh, 27 ¢ F3(xF P oz dAHE A1 =W
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o2 FEHET. S A WE5(314B)9] WA (ABB) A whgE(314Y)9] WA (AYY)H vhEUh((ABB=L1XW2) =+
(AYY=L3x<W1)).

A3 Aol A T 34 (340)= A F-3RA(340B), A4 3R (340R) R oA B3R (3406)E EHIH. A
A HE(340B)E M B O1Sss FA w3=(314B) ¥ H AP T3 ool (330B)S EIFSIUF, F Al E3A(340
R HZ ggsts 34 w3 (314Y) 7 A MG A3 99 (330R)S Eaalt), a1 H3lia(34060)E M2 S
Bl S wh=(314Y) 3 =A% A o 91(3306G)S EIFeiT).

pud

A Hsl 4 (340B) = Al Aol(LDeF A2 #(W2)S 7HAZ WA (L1XW2)S st 44 R34 (340R) ¥ =
AW B8 (3406) = ZHzE A2 do)(L2)9 A2 F(W2)S A3 WA (L2xXW2)S FAsio,

A3 e o] AA FsA(340R) oA FSEA(3406) = A2 AAlAe] HA FFA(240R) B oA FskA
kel

(2400)ell Wlakod, Folr WA((L112)xN2)& AR, A3 Axol v Fa(340)0] B 2BLIE ¥
@

E62 2 we] A4 AAdel mE f718% EAFAAA §7) wHF A DY @] g WA =
Alg APA ol o)

68 Axaw, A4 Axelel W §718F wALA()E Al AA6e] BEE0) Hakel, WE(430)0) B
A% 3 GAENS § FHs. 4% T 9GNS FA BFFULDA Glgdtel FAFL T
A7}

o

-

A WEk(yEH WEH)ow PFAY
A= Al Z(WHez T8
) 3}oF(AB=AY=L1 X W1).

_1

F7) W= (414) A, A WG (414B) 3 A g (414Y) S Zbz)F djolE 2
T Al Zol(LD)9}, dHoly k2 whake] walshs 270 kel Wk (:xF Weh)oz
"ok, S A 9gE(14B) 2] WA (AB)HF 34 wbagE(14Y) 9] WA (A= A2 &
HE(430)0 A, MG T3} 49 (430B)2 A1 dol(LD9 A1 F(WH oz FEETE, A3 13k o9 (430R)
A1 dol(L1) et A2 Z(W2)e = Fdtt. A3 A3k 9 (43060) 3 FA3 T3 A (440Y)S 242 A1 Aol
(LDSF, A2 ZW2)2] 1/2 a71E2 7M1= A3 (W3, W3=W2/2)o= 3},

S AAY T 9 (430B)9] WA (AB)2> HAF A5k JI(430R)e] WA (AR) Y =G Agk J<](4306)] WA
(AGGG) ¥ ZHAlg F3h o H(440Y)9] WA (AYYY) 9] &3 5 USIH(AB=ARTAGGGHAYYY). A A3 %k <9 (430R)

o] WAH(AR)S HAF A3 F9(306)9 HH(AGG) S A3 T3k o (440Y)2] WA (AYYY) o] g3t FU3sict
(AR=AGGGHAYYY) . A3 AZ 99(306)9] WH(AGGG)-S A4 T3k J9(440Y)9] WA (AYYY)I FTL3ict

(AGGG=AYYY) .

A4 Aol A, 9] 3}A(440)= P 34 (440B), HA

(440Y)E 2 3Hatvh. H A 28124 (440B) = A2 -3k FA

b AN R (4R A E dEshe S B (414Y) % A8 98 d9(430R) S EFIT. A 53
(4400) = M2 gdte A dgZ41y) 3 5A3 A8 49306

SOk B WS (4147) 3 4G Tk G 4306) s 2T

B84 (440R), =4 §-312(4406) 2 A F-3
WFS(414B) 7 A T 9H(430B) S *
A
o]

oot
= P

1—14 r

~

ESFEITE, S BBl (4407) = A=

A R E2(4408)E AL Ael(LDS AL ZWDE 7B BHLIXNDS FA3H, 94 Reha(440R)E Al
Aol(LD)9 A2 F(W2)& 7ML WA (LIxN2)S FAeha, 54 R52(4406) 2 F4 F5a(4400) = 22t A
1 Aol A3 EH(W3) & 7HA a2 WA (L1xW3) S FA Tt

oo} Zro], 9] Bha(440)0 A A B8 2(440Y)7F TR wlet Afol P F ot

L7 B O] Als AAldel wE F71Ed FAEACAA F7] 2ETe] sida dE ' s dAE =
A3k ARA o)t}

pad

1
>,

[U

E7& xS, A5 Ao w2 {fr1Ed ZAEA(DE A2
A BEried o (540Y)8 o FHIEF, E 99 34 (540)904 HAF I JG(ARRR)S 270 REE. &5

Al el ¥ (230) 0l Hlske], BB (540)°l =
9 3
T3} 4 (530Y) A g (514Y) 0l tf-g8ke FAFES FpA I

J
ol

m

N

71 EFF (Bl A, HA B3PS (514B)2 ulolE] 2l wEk( WwEh o7 FAEE Al dol(L1)¢h, =7
2Rl WaxF W) FAHE A2 F(W2)oz FEEn. A WgF(214Y)2 dlolE #l W yFH W
F)oz PFAHE A1 Hol(LD9F =7 #l W (:xFH WP oz JFAHE Al F(WHoz FId. S5 HA
W32 (214B) 2] WA (ABB)-S A wk33(214Y) 9] W (AY) 2] 1/20]t} (ABB=AY/2=L1xW2).

<
-
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JE|(530) el A, HAF T3 J9(530B) A1 Aol(LD) 9k A2 F(W2)o2 FHHET. 2719 AAF He I
(530R) M2 thztAd wWheko g wix|Eo], zhzh A1 Aol(L1)e] 1/2¢1 A3 Zo](L3, L3=L1/2)2} A2 ZT(W2)=
TEAY, HA A 9956300 2 Fy JG530Y)S 270 FAF A3 dH9(530R) % wApEE A
o s MR wjx|Eo, 242} A3 deol(L3)et A2 H(W2)ox2 Fgdnt. 5 AMF T3 49 (530B)e] WA
(ABB), 2709 A A3 M3k A (230R)S] WA (ARRR)S] 3H(ARRRTARRR) %! =23 H3 FH(5306)9] WA (AGG
G FAF B3k JA(530Y) 9] WA (AAY) Q] FHAGGGHAAY) S M2 5 (ABB=ARRR+ARRR=AGGGHAAY) 3}t}.

A5 Aol A, &9l BAa(540)= A F-31A(540B), 2709 A F-31A(540R), A F-314(5406) 2 FA
FBARGAY)E FATT. AN FSR(540B) = MR Sk A 23S (514B)H A Fab 9 (530B) &
g 2709 A FIARGIR) = MR oeshe A S (514 A s Oﬂoﬂ(530R) A
A B2 (54000 AR tSshs 24 w3614V 54 dE A G306)S I, 4 Faka
(540Y)= A= thgdhe & 2FS(514Y) 7 &g Fab G (530Y)& e}

UW
=

A F-314(540B)= A1 Aol(LD)eF A2 F(W2)S 7P WA LIxXW2)S FAdstcth. 2719 A4 F314(540R),
A RBEA(5406) H OB B (540Y)E 2 A3 dol(L3)et A2 E(W2)& AT HH(LIXW2) S
RS

A5 A= A4 AAjeel o], @] 3Fa(540) 04 A F-3kA(540Y)7F Il wEh g8 dFdd 9l

oftt _II-F o‘

88 B el Al AAde] WE f710d RAGANA 7] BBEe] A D Age] dg AT =
Ak AN ol
w8g Az, A6 AAdd He 71%F EAFAS(DE A4 A6l DE (140)el vste], LE (6400

= o] R
A A T3 9 ABHAAB) S © AA FAdsta, HAg AR JdH9(630R), G T G9(630Y) D w5
9(630G)= 35wo= FAs,

7] BFZ 61N, HA wgZ(614B)2 dlolE] gl WF(yF oz FAEE Al dol(Lhsk, =4
gkl WEGxF wEhHos A= A2 T(W2)ex I, Al dol(LD)XETh 22 A4 Aoj(L4)et Al =
(WHez o Fgdrt. A Bd3(614Y)2> dolg 2l Wa(yH W3 o= Al Hol(LD) 9k A4 Aol(14)¢]
21 A5 Ael(Ls) ok, =7 kel Wk (xFH W or IAHE Al F(WHow Fadnt. = FA Hg3(614
B)¢] W2 (AB+AAB)-& A 3=(614Y) 9] WA (AYYY) Kt} =1 THABHAAB=AYYY).

— _1.{}1.

LE(630)914, MY T3} 99(630B)> Al oL A1 Z(WDS 73, = A4 dol(Ld)eh Al F
(VDS d 7HAa FEET. A3 A8 J9630R), Z4F dAg 99(6306) 2 FA3 F3F J4(630Y)2 7
z+ A5 Aol(Ls)et, Al Z(W1)e 1/3¢1 A4 Z(W4) o2 FEHETt. = HJ4g T 0@1(6303)4 ™ 2 (AB+AA
B)= A A3 4(630R)9] WAH(ARR), =43 W3 J9(6306)2] HAAGE) B A3 T3 49630
Y)ol A (AAYY) Q] §H3} 5 3FcF(AB+HAAB=AARRHAAGGHAAYY) . TETF A3 M3k ool (630R)2] WA (AARR), =2
3 AS J9(6306)2 WA (AAGG) D AP T3 g (630Y)9] HAMYY)S A E 5D} (AARR=AAGG=AAYY) .

A5 AA oA, T 1A (640)= B F34(640B), HA 314 (640R), A F-34(6406) 2 A
(640Y)E X3Hshc}l. A B3} (640B)= A= )38k 4 wh4=(614B) } G T3 49 (630B)S
o A K34 (640R)E ME U-Saks A 933 (614Y) 3 A G A8 9 (630R)S E3LE, HA
(6406) = A2 dl-gshe A BFT(614Y) 2 543 23 94 (6306)S E?}é gheh. &A R3kA(640Y) = A
U538k A gE(614Y) % A Fab o (630Y)S EE3L

41: e

o o b

U=

A F822(640B) = Al Aol(LD) ¢k Al F(W)S 7= WA LIXV) 2 A4 dol(L4)eF Al Z(WD) S 7+
HA(L4xW) e oz FAFArt, A FsA(640R), =4 F3l4(6406) 2 A F3A(640)= 242 A5 4
ol (Lo} Al4 F(W4)S 7FAL AH(L5XW4)E A3},

A7 AA A= A4 L A5 AA e} o], w9l A (640) 04 A F-3}4(640Y)7F I Hell whel &&o]
o] A

i
31, BA HE2(6408)F A FYse] MeEE FIANA F At

g B B oune] vgAs AAde] tatel AuaAN, B ouge of £ Aol ol 533
Tl wel gAE H 2 ARG =u Wgste] AAs Aol s ol
wg 2 oune] ele] S e Jds,
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Evs 8¢ 47

<105> T1e & o] AL AAde wE fr1Ed ZAER e T Ee|tt

<106> 528 E19 R34 I8 FEE Uehd g o),

<107> 538 ZloA f7] $ETe e Ay e dE dAE B AR ot

<108> T4e B ode] A2 AAde wE {1 FAGR A §7] $EFe] dE dE '] s #AE =
Al ARA B O]t}

<109> T5E E o] A3 AAlde] wE {1 FAGR A §7] $EFe] dE dE '] s #AE =
Al ARA O]t}

<110> 62 2 o] A4 AAee] wE {1 FAGR A F7] $EFe] dE dE '] s #AE =
Al ARA o]tk

<111> E7e B ol As AAlde] wE {1 FAGR A §7] $EFe] dE dE '] s #AE =
Al ARA o]t}

<112> 58 E o] Al AAleel wE {1 FAGR A F7] $EFe] dE dE ' g #AE =
Al ARA o]tk

<113> <EWel Fo Fio] dig Foo dH>

<114> 1 5718 FAAEA 11 @ A1 7] 7] )

<115> 111 : W¥= 112a : &2 99

<116> 112b @ =90 99 112¢ @ A 9

<117> 113 : AlolE ddAnt 114 © 3 ddd

<118> 115 @ 7] dd5 116 : ksl

<119> 12 A2 71%(12) 13 @ o= AS

<120> 14 §7] 45z 14B © AN 4P

<121> 14Y @ A dgS 15 Ha= AF

<122> 16 : 3}A Aol 21 ¢ A A=

<123> 22 1 =99 AF 223 1 Al°|E A=

<124> 30, 230, 330,430, 530, 630 : HE]

<125> 30B, 230B, 330B, 430B, 530B, 630B : FM3 F3} o9

<126> 30R, 230R, 330R, 430R, 530R, 630R : 43 A3

<127> 30G, 230G, 330G, 430G, 530G, 630G : 3% M3 g

<128> 430Y, 530Y, 630Y : MG T3} g9

<129> 40B, 40R, 40G : H-3}x

<130> 40, 240, 340, 440, 540, 640 : ©¢] &

<131> L1, L2, L3, L4, L5 : A1 WA A5 o]

<132> Wi, W2, W3, W4 : A1 =] A4 =

<133> EL @ 7123 &b DC @ & 3=F
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