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%47 ol ®d7MZE=(poly(N-vinylcarbazole)), Z2]&F 29 (polyfluorene), PCPP, Zz2|¥}ely]d#(PPP) o 25
B AElnE o= e A g By Eg g Aol 23 (poly(3-hexylthiophene)), MEH-PPV, #lx

ApolopttolobE(BT), &5 2#=(Fluorenon) O 248 AMEE = ofl= shue] b4 whg =75 RAFT(reversible

addition fragmentation chain transfer) & WH$AIA A3 L& A

ATE 2

Al 18 oA, A7 T Edo] f7] EF thoje=o WA g R ALEHE AL EFPo= e B F
=3

AT 3

i) IT0 %==, i) ®H¥HZF, i) 27 49 #dI7P=(poly(N-vinylcarbazole)), Z#EF2o#
(polyfluorene,PF), PCPP, Zg|u}e}ud#(PPP) .= H-E] A= o dluje] A4 v E4dar Fg| 2y @
2 41e] @ 3 (poly(3-hexylthiophene)), MEH-PPV, wlZzmjololr}olotE&(BT), EF L #+=(Fluorenon) 2 H-E ¥
HE o= 3}l A uka 545 RAFT(reversible addition fragmentation chain transfer) & WA

Azd 2o FFYAZ TAE WA BBE, D iv) Ba/Al £35S EFeE DA DR tolem 24,

)
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A7 6

i) Au EE PtE olF *=FF, ii) =7 A HdIMZE(poly(N-vinylcarbazole)), ZdEF2#
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AAxo] @ #:(poly(3-hexylthiophene)), MEH-PPV, wlzs}o]olt}o]ol&(BT), EF 2 #+=(Fluorenon) 25 A=
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A kel ge B G4 slstel, ¥ wge B4 AAY A 2y SHOR WY TPl A% wF
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TFAFo R &3k viel e EF dAS 9ste], B wge 2 <ol v)dIME(poly(N-vinylcarbazole)),
ZPEF W (polyfluorene), PCPP, Z|ul2tu]d@(PPP) o2 HE AMEE = ol slue] A wsf B4y 2
gl 2y A2o] 2 H(poly(3-hexylthiophene)), MEH-PPV, wlZa}jo]ojrtolo}Z(BT), ZF2 dl=(Fluorenon)o

ZXE HYEE o= slibe] A W) E2S RAFT(reversible addition fragmentation chain transfer) =
ok WESAIA Az B8 FFIAE AT, A FF 2L 77 E golore] WA utga g2 ALS-5
= e EHo= s

wak, A viel o ZA gAdS 9ste], B age ) IT0 ¥, ii) HHZE, iii) Z9 o udapatE
(poly(N-vinylcarbazole)), Z#=

2@ (polyfluorene,PF), PCPP, Zu]ute}u]d=ll(PPP) o yiE AE¥ = of
L o] A wkst Sy ] 22y o] @ Al (poly(3-hexylthiophene)), MEH-PPV, HWlZsjo]olr}o]olZ
(BT), EFS#=(Fluorenon) & =ZHE HeE= ol 3ol 4 23 EZAS RAFT(reversible addition
fragmentation chain transfer) T WHSAA AZXF 52 FFTAZ FAE 94 @335 2 jv) Ba/Al &

G5 TP LEA WY doloE axE AT

i

ojwf, 7] WS PEDOT, MoO;, LiORNFE MEs= of= shpm ojfold = glon], 47| Ba/Al &3]
Bag dl218te] CsyC0;, Ti0y, Zn0RF-EH AExs= o syl =AY, AlE diXIste Ag £+ Cwl =94
T Aok,

St e viel 2 54 gA4S Hste], B 9y i) Au BE PtE o)FA =%, i) Z < vjdat
B=(poly(N-vinylcarbazole)), ZE]EF 2 @ (polyfluorene,PF), PCPP, Zz|vlz}uddl(PPP) o2 HE HeEly =
o e HA w3y Ay Zg g A4 2 (poly(3-hexylthiophene)), MEH-PPV, wlZ#}o]o}t}o]o}
Z(BD), EF2#=(Fluorenon) .25 AEx = o= sk} A Wy EAS RAFT(reversible addition
fragmentation chain transfer) &% WHSAIA Axd £ FFIAZ 749 WA @335 9 jii) FI0 &=
o EgetE A g ol s AXE AlFdi.

A7NA, 7] B dagS T 55 Akl Cs00;, TilOy, Zn02HFE AEEE o= sz o]Foxl HAAGT

2 ZFsa, 37) WA WS GFF Aole] NoO, Ei Li0R o] %ol

o,

= o szElEF 2=
TAGSS g 4 dy.
=

EE, 47 AAADFH WA 2GS Abolo] ARADE G HHFORA APAAN R EE o

2o 57

wogyel Be ¥ERAE 2 sl B A vdAEEK) 59 1R gensge) B 2
Aol S APIT) T 7182 RAFT W32 Bal G, o2l R B TEIAF 08T WY &
A= Qe Ed WA 3R el e g Agst 2 7144 F4& oF Aow e

12 222 ¥ E(Chloroform, CHCl;) S &vZ st A 2] o vd7lnfE-52] 28 4o &
T2 S Ay 39 B A= H NR spectrum) o] th.

T 2% B owmo] B FEohA|o 2wt.% FEZWAI(Chlorobenzene) BE Ao A9 L) A-7IA|FA E4 29
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E#(UV-vis absorption spectrum)©]t}.

T o3& 2 owygo] B FEFAel 2wt.% ZZZWMA(Chlorobenzene) TE Aol P AHEH
(Photoluminescence spectrum)©]t}.
T 4= B odgo B FEEAY lwt.e FE2WA(Chlorobenzene) {12 o83 HA LG ~AFAE

(electroluminescence spectrum)®]th.
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T 5% B dyel Fg ol uidyinlE-Z 2 Aol B FEFAE ol &ste] AE WA 3
whgrie] e =9 BAEolt),

62 &= 5o} o] AtE wEUo]lo =g o] &3ty
voltage vs. luminance intensity (J-V-L)) B4 1gj3zo|t},
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=438 AFUE=-Ad-A7](Current density vs.
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Hap7| & gk
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adl W7 (poly(N-vinylcarbazole)) ¥ 24 & gste 22 M=o 24 =g 2y daso|edl
(poly(3-hexylthiophene))< RAFT(reversible addition fragmentation chain transfer) &% WHEA|7 |3
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A g tholeE AAE 1) IT0 =5, i) WMHAF, iii) &2 <A °¥d7hkE(poly(N-
vinylcarbazole)), Z2]&F 2@ (polyfluorene), PCPP, E&|3e}a]dAN(PPP) 2 HE M8y & o= 3hve] A
A g BAw ] 2] @dsto] 23l (poly(3-hexylthiophene)), MEH-PPV, wlZzajo]olr}o]o}&(BT), EF2
d=(Fluorenon) &2 K-8 AMelx= o] 3lte] A 233 Z2S RAFT(reversible addition fragmentation
chain transfer) T WA A A2 B F5IAZ FAE WA w42 2 jy) Ba/Al 25 ¥ 33},

ojwf, 7] w52 PEDOT, MoOs, LiORNFE] MEH= of= shum o] fold = glom, 47| Ba/Al 5535
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Ba% thAlste] CsiCOs, Tily, Zn0ZF-E] HElEE of= shirt SgsAY, ALE fAste] Ag Tt (w} =94
& 9.
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(poly(N-vinylcarbazole)), Zz]= polyfluorene,PF), PCPP, #2|3}2}dd@(PPP) o2 HE XAEE = of
L S A wkst Sy 2] 22y o] @ Al (poly(3-hexylthiophene)), MEH-PPV, HWlZAsjo]olr}o]olZ
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ot Aol HHE ABTI Ax L DY TS AU 9 AW AAPES AR An,

pad

3w ouge] ATt o A do] @AEE Ae] ohde Pdsith,

[AA] o]

olgt AAdolXE  Zg ol BdIE(poly(N-vinylcarbazole)) 3 Zg 2 AR Q3 (poly(3-
hexylthiophene))< RAFT Wylo g B2 F5dAZ FAsta MR 4131t}

1. P3HT-b-PVK<] 3HA4d

macro-RAFT A]eFo 22 P3HT7} ¢1A% Trithiocarbonate (0.10 g, ~ 12 mmol estimated by GPC), 7Al#] 9&
S &= AIBN (0.75 mg, 4.5 mmol), @ 4 EFJd(anhydrous toluene)(2.5 mL)7} o2& 7lA7F F44

Schlenk Z#}~3A 158 H¢F E3HE Q).

A7) &9, MNvinylcarbazole (1.2 g, 6.21 mmol)Z} F EF4 (3 mL)2] E3H& o] HIIH AL, freeze-
pump-thaw cycles(3wva)ell o8] WA ejwfar, =gho] of=Zt 7hag Fefq(flush) HAt. 7] EFES 24
AlZE 5t 70TCAA 2 wizre] ©@rRHTE 7] niEA 92 dARE FEE HARAL, MeOH (200 mL) = A
A7 $, GAEE AZEHAT. Ao vgAl APES 2 WAo® T MeOH A2 = ATt

olZA dojHd A AAEL oJyE F | P3HTS Mvinylcarbazole EW=™E A AS7] 93] MeOH(1 d)<}
acetone(l d)= Soxhlet FE3FAUTE. TAl A7) AAFES THFA 52 -, thA] MeOHR A EA|7131, A3t
o], MeOHZ A3 o] Mgl ARAA HL Mo 14 nEAE A,

HNR (CDCl3, 600 MHz): d ppm 7.97-7.77 (br, m), 7.21-6.77 (br, m), 6.67-6.1 (br, m), 5.1-4.7 (br, m),
2.87-2.65 (br, m), 1.81-1.63 (br, m), 1.55-1.17 (br, m), 0.97-0.81(br, m). GPC analysis M, = 13,800
g/mol, M, = 21,400 kg/mol, and PDI = 1.55 (against PS standard).

= = H
o S ¢l ot g 3 W E oA RAFT (reversible addition fragmentation

N-Hl 7SS 7H R2E-3Yd (Aol LA-Eg-N-H]d7MulE) tEg ZZ2 9 (P3HT-b-PVK) S RAFT T35
ZaA A3 3 GPC(Gel permeation chromatography)® a3 Ayl Efo]xo FH o]Fo ¢ H& x4

_7_
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FollA BFEe] 5= oA e AT F AT HAF A" APSHT-b-PVK] GPC #412 M, = 13.8

kg/mol (PDI = 1.55) (THF, PS standard)E YEFSITH.

T 18 Az FEE37](Nuclear resonance spectrometer, NMR) A3 24, Z7] <l njd7nfE-Z2] g 3

Asoled B FEFA GHL AT F Advh. wwelA !
A

9l=o]. P3HT-b-PVKS] 'H NMR spectrum
Wt ohyel PAT Bl 547
Ao n-Aa aFe] Wed, Hcgve €%

p=n

= " = 1= =
o] Anbi= 8.2 ~ 4.3 ppm oA R HZG AEE HFE PK B
313} o]FS WolFUt (H-a: Aoled CH, H-bE #ojow &
ARD).

P
I

=3
=

il

g, vty PVK &9 (o-h)ol 7HkE moietyZ} Coy th 2ol &8l &= =skar, H NR oA Hol=

AL o 5 9k, PVKY o]#] 3k H]5 714 (non equivalence)& olm] <&zl Ao R o] o] wEe ¥ AF
(ring current) &3¢} &% bulky 7HFE2] #|3kE 3] Ao 7]}, 3HT-b-PVKe] F+Z2ZF <l AL 2
Heo Wadd L2EE(H-a)ol e WEd hntE PRS-k H-1)9 o2 8E FAHE 5 Q).

S, ® 2x FEEAAS Sl 3 g ZE] o vdIteE-Ze] g Aol H B FoEA
o] BHAHNEHS JElH o2, 331mme} 344nmol| A Q] E4 1A= PVK BEOZHE 7
553nmell Al YERE &4 vl PIHT Fid) 93 Aolu).

Z3g] 9

3 o] < Bld7bubSel o7k g oF 580nm A A Ee] 2] Mol e o
g vl3E 5743 dF(photoluminescence) AFNEH IiZ A, Zg] g dAno] oo oyx] W=7}
¢ d vd7kEe] dlyA] WlE Qte] Solftele Etskar, olUA| o]F(energy transfer) glo] Ez] < H
d7huER BE Aol TPl FE 2] FdMoledlowiE shAjo] wiEo] WMol FAgS &

rz
ol
ol
)
B
!
oo
o

olgigt MAFLE AxE FTME FdE § Jdom, = 49 dATF(electroluminescence) T ZE FIA =
gl 5 vk, 2 d wjdImbE-E 28] AdRe| el B T A o3 wEe IS ddcs
400nmei o] gt 5 &1% ‘JrE]rLH 580nm g F-oll A uEhu ol gt AE ARl Z} Aite] grow Qlsf Hi
ol FAHUAT. HEZH, m=dolA = 4 qde], Hte] Wstel AA ofEeHA &= Mg Al M Fo] IgE S
Selgk 4= Q.

3. A Ax

714 AR E =

ol

FEAS o188 249 TES SYI) ASh ¥ ssh ge Txo| 248 A

o

HA v|How A8 71 9o 2 ol &37] 3 ZHE 4 EFTA (Indium tin oxide,[T0) S
MAA Y} S/, 0}/‘1]%(acetone), ol Axzd 4FZ(isopropyl alcohol)®] +=AtHE %S (ultrasonic)S
oj-gate] AHT 5, AHHAK 7]HE T Eok A 100529 QEA AxA F 28 (2g, ¥-d9
dosAdyolod): eyl HAxY ,d-ethylenedioxylene thiophene): polystylene sulfonic
acid, PEDOT:PSS)<S 4000rpml. & 40% ot 23 3IE3le] By S0 2 o]&3t),

ol

o]Z F7] Fol 150=R oF 10 B3t AXAN 3, A4s AN ZFEB vkx oA 2l fufo] lwt.%
7 Folyl Eg <l vjdrhE-Ee] 2g ddselodl Bt FFEFAES 700rpn S E 13 =% Y sk

71 ol mEE EE o vjdyhtE-EE] g dddoled B FEEAY [V EFTo HoldE EERE
WAl SulE AAS] 8l 2% oF 609 3 Zdo|E(hot plate)ollAl 1023 A=A &, AT 4 F37
(vacuum thermal evaporator)E ©o]-&3lo] ®}E(Barium) 8nmé®t &Fv|E(aluminum) 95mmE Q&4 owm W=

S0l FHAA &Foz o] g3,

d719k Zol AxH 2AE ol&stel A AVIE SAT A, = 6l = 4 4ol 10.5Ve] AUAA
Higshs AR AZlE S0 ¢ Ao o 54 g W By ax el Jbeds
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