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HAdmgIaete| =g Arletodrt. A
o EZ (17.0 mmol) & ¥WHg = | A7)s
I 50% AV EF 1onLE EE HIMA 7| A
AEOlE 200mL2 3 A7]a I GAF 10nLy B2 3

EGEAE BRAZWA LA B A F, 3.0¢9)
g W

E?i‘
il
o
ol

i
0\

sl A EHHAT. A4 ARAE AaeEauE Agst] AAHAT. HNR(CCL, 300Miz,

ppm): §7.49-7.43(m, 6H, &F2#), 2.18-2.14(m, 4H), 1.97-1.93(m, 4H), 1.45-1.40(m, 4H), 1.26-1.20(m,
41),0.60-0.57(m, 4H).

1=2. F(Hd-9,9-t]%El-9"' 9'-t]sE=) 7o gllo] FHA]

o

71 e 1-1e4] AxE 2,7-tHER-9 o-tIMNMIEHEF o (0.322g, 0.574 mmol), 1,4-T]E.F-H1Al

=
(0.153g, 0.574 mmol), 9,9-TLEYZEouUA-2 7-v|A(EHEdAre)E) (0.642¢g, 1.15 mmol) 2
(PPhs),Pd(0) (0.013g, l%mol), LFHAE 336 (0.01 nL)E EF4l (10 wL)F EHHIEF (1.06g, 10.0 mmol)2]
M 89 (5 mL)oA &siAIATE. V] EFEAS Ads] wAlA 3Y B FFATIA, A BEYU] s
oA Z3hgNe FEEEFA St EDTASH EE AlF 3T ARES WELSs E8) AAANN &
I AAsE nEAR Z(Id-

<Y FEU)Z5YH AAsRg. FEH QMBS FEIFA4 £3F
9,9-058-9' 9' -t IAANIEZ)ZF O A(PPFCON) S AAA717] Y& wWee
300MHz, ppm): §7.83-7.26(m, 16H, ZFeo & WAl 12]), 2.17-2.10(m, 4H), 1.15-0.80(m, 50H).

& 793

AN, B oagel e nRA §7] A4 wY 2o Az

A4 1

Z(~YdEFTYo)E) (stylenesulfonate)-=34 % Z2(3,4-o g A t)eA gl o)
(ethylenedioxythiophene) (PEDOT:PSS)E F9 3t =<l 1T0 9o 3 =ZY3tx, =1 Hoﬂ g IR R A 3
Ao 1-2014 AZF PPRCNS A3 3gslgir;. tgoz, F=Zo A L1F/A1 ©]%Z (double layer)S &
Szl o8 ATt ol, LiF 2 Ale] WEZZ AL, oF 1.0x10 E2e] AzereoA, zH7} 0.01

2 0.5nm/Z9] FHEZ A E AT
AANAA Ao HEF
(1nm) /Al (150nm)o] 913t

/\1/\01 2

FZ%= ITO/PEDOT:PSS (40nm)/&Ade] 1-22%¥8 Alzd 182 (PPFC6N) (80nm)/LiF
L A7) 2z A agds el

AANAA Aol HFF2E [TO/PEDOT:PSS (40nm)/3Hdel 1-22 58 Az Ak (PPFCON) (80nm)/t-HE
Z2|Fgdd (200m)/LiF (1nm) /Al (150nm)o]ar, A7) Axbs A 2348 Yehf .

Gkl
A7
S5y Rz g H-NR AHEHS Aeo)a] fulEM (DC1,S ALE35+e] 400MHz= JNM ECP-100% =743}

1L Perkin Elmer Potentiostat/Galvanostat Model 263AZ A}&3}e] =33}

Rom, #aAGHFE (CV) A3

Ak, BE AFA 3-d5 HAAE AREEen, olw wg geojolE AdiHTom, JAg-FA-AEE
(IT0)& #AAHFoz, &/9ske (23hd 3.5M FZF-93L2 &9, Princeton, NJ 08540)& 7|&EHFo=
AH-g-3F3l o

IT0E SZ2XFo] &alld LA A4 & Folx =¥ mgsqi. dsfd & o== DIFl &3i€ 0.1M
Bmmm@r4%4%4. 8- AFIZA (cyclic voltammogram)& 50mV/%2e] ~70 £x2 dojAhr},
UV-vis 2FAEHL IV 7[A3F 34120 V-1601 PC (SHIMADZU)Z =43, FFnulds ~AEHL RF-
5301 PC &337 (SHIMADZU)= ZA4stqict.  Bhehe] oiefzl ddl d3 4 282 ks ARgst =
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Aatdtk. AF-H (1-V), F%= (luminance), <% ¥ &8&
195A) 9} A" E (source meter) (Keithley 2400)2 —#H|3F A
photodiode) & AF-&-3F] ZH3FATE.

Eﬂ7t7§7k

g 12014 F5¥E 1A FHAT EAFS 90,7250 THEA EAHS
(Polydispersity Index, PDI)& 1.022=A4, ~=738 =3 wl A

e eI

gk, 93T Y FEldole (TPEA FHoz ¢rAsla, THF, EFd, SZ=2wAl, S22 IXE3 22 duky

o] (picoampere) PIE (Keithley
g]& Ft}o]2= (calibrated silicon

o

L3

A
2 F71 oA A &=, HOMO/LUMO olv=] #le E3dskdfol oal zH7t 5.87 2.88eVel
t}.

T 3= FAdd 1-2¢6] e A dbg aRAte] A&d-7hAEAd F4 % FFvv]A 2 (photoluminescence,
PL) 2FEHS wAEt. = 38 Fxed, 54 2FHEHORARE oSE nEAe] W= 7] yAE
425mm (2.92eV)lom, Hol & A= 376mell A ERR Rzl PL AFEHLS HFA WY 450mm
Ad 2% F3s Jefda, 2EF AZE (Stoke's shlft)t PLix @ UVpy I ZEE  0.55eVE

TRz A7EtEE EAL £IAGAFHOR 2AEIA, & da B bl I AFHE TAEHT. E daE
Ao 1o w2 AFA daF 3Rz BE £ Y AFIFA (cyclic voltammogram)-S WERH I Zoja, =
4bF A 1o wE HA 3G Pz S AL f7] A $F axte] ME A9 telola@g yER

absk AfAl Adeke 1.ovE #FHAY. Ege W L25H ¢S5 %051, EA=IP-Ego] o258 ARt= it
0‘(

A7) Aol mEw, IP=([Eonset] “+4.8)evo) 3L, 61710 A | Eonset] & TER} 2bsle] /A Aeto]a, HOMOSF LUMOE
5.8eV @ 2.88eVE o|=H Q).

% 5+ Shimadzu RF-53001 PCE S % A4 1 @ 24 20] W& §7] AA @4 2349 AA @4 (EL) =
AEHS Yepd Lwolrty, X 5o EAJE upe} o] A 19] A 445nm Aol A HU] EL ~HEFHo] 1
Ebvtar 425mmell A 242 &t (shoulder)7} YEFRLO™ | AAJo] 29] 79 425mm ZA- oA FHd] EL A~ E-He]

Efvtar 445nmoll Al 22 &1 (shoulder)7F WEFSETH
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U E Yl 425melA e FE 935 YeRlH Ao o] H T Whagog 2] 2004 A o]5-2 20nm
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e AabdA ZAe EUE JEYd 333 425mm7hA] HolA7]7] wEel Ao g wukdc,

& 6a R b= Al 1 20 whE AFA 7] A 2F 2] AFEE-d B2 A=A #AE HEbd
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<> T 2a WA 2f= B o] upgz e Ao B WE fr] AA @HF AxEY HEF F2E e g TEo]
=
<3> T 32 #$Ad 1-20] mE AHA G 3 FAe] AGA-7HAFA T D FF e U2 (photoluminescence, PL)
2#HAEHS YERA T ol
<4> = 4at AA 1o wpE A ks i 59 ¢3[d AFFA (cyclic voltammogram)S WERH 1
oli, X 4be AAd 1o WE HA wF uEz AES AE3 F7) DA EF Ao W= A9 toloj
S yE g zo)t,
<5> T 5 AAd 1 2 AN 20 WE §7] AA BF A2 AA 2P (EL) 2NEPS YEhd =Ho|t),
<6> % 6a 2 6bi 77, AAd 12 A 20 e §7] AA G Ao AFEE-AY 2 A=A #dAE
ekl =do)t),
=32
EH]
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