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LCD9 v|8} -8 S=7} W21 Ajofzy tjzH] Fo| f
st 37 el @3yt 73kl backlight”t 2312 947
g5 ¢ gF +XRE AFo| 7heste Auldy oA
T #Esitt. g74y4 OLED: 3oy 7tAFo] glo] 7]
T3 gjuto g o]Folz] aiA| AAe|BE AT o E
PCe] ZdA|E HAaEFo|l2 AME & Qe & Al 7L
A1 QJct,

£3], Z&2A OLED= AFFY, B3d, AstpdA
=9 A2, A eS, AAEd 59 Vs Ur—“ﬁ°1 A5
POz tnjol2E A4S of st AEAA OLEDS= 2
g, g S0 R fnlolAE AR TE Wy AR}
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AESHAU blocking® & Q= AL §7|853 A= A}

oloff ol ARSI i Fish= ’ﬂﬂ% drotzzofof Jt
ot 3 TRAR} AT Aolo A excitono] A7]E 7S
L= OLED®Y &&°| "WojAA =He=dl, &3] o] HHEE)
W @2 Agtol o] quenching site2 g3t} o)
st Agso =des sy 4 AFe) 2HF
HE-& 9ol exciton quenchingS £ & 4 Ut}

Y Aaes FE F3o] FYUEHYE o YAEE &
ol 2 #t|Zo] ¢HsHE = = WIS opylo] wo] AL
H glew I fEAQ BEXES [29 3] (a)olA B
F0 ARG B A7), LA okE, EglolEa} 7o
S8l 3 AAE Aot ZE71E g3t Qe 3t
FGESo] F&2 2A([2™ 3] (b))

. 2EXA gdExi=

HA7IA] L EAA SFAYERE Fol] A1EE poly (p-
phenylenevinylene) (PPV), poly(thiophene)s (PTh)s,
Cyano-PPV, poly (p-phenylene) (PPP), poly (fluorene)
s, A& ¥ ALE ZIF REAEY EHES AsTHe
24, FF st EAO] OLEDE &1 Ex ArE ¥
Asl7] fl3llA olF ZE7|E LA oE R3O E ofF
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1. PPV O R4

7= FHLER A8t wPA7IA|2 semiconduct-
ing XEAE= §718H0 {37t ¢ B} Hxo PPV
A DBAE Wittig, Knoevenagel =+ Siegrist®] i<
ol g IEA FRPHOoREE: I 3 ujRE 2|
ol 39 BAFE 7H= I1EAE I 3T = g9 &
ZE A4A HE (Wessling method) ol &34 AL 3}
Rt o|AL HA &3 Mt sxF AEA FUAE W
= 3 olAE FFF 71 castingdt T FAHHE F3}
2F FAILEANE = Aolth, @HYA oE7|E &H 3]
AAAZIA Z3 A7l 28 sZst, A" 1EAES
tFE7] €A 7] YEiA F71e o] w= PPV iE &Ho
2 dA-47F A= et

A2 AFLAE B3 PHL Gilch®t Wheelwrightoll
o3l A2 AMH WHOZ ] 4-bis(halomethyl) arenes®]
potassium tert-butoxideE 19 AME3ste] -OH77} ¢l
< w718l FEE Y= A2 237 7MY A3
1 PPV &4 shtet & 4 o} €Xw AFAE o
&3 ol B B2 7Y AUt e Aol 58
7 7] W2 48 ARELE oy, FEA ATAE
ol- g3 Hhlo] ZRAHoE T ZAjo| H2 IEAE UE
T o, oot &2 AFAE T W 9 regioselec-
tivedt AEAE 92 & UYTH o]#HF regiochemical
randomness® ZAATERS] morphology®t electronic sta-
teso] & FFE £t PPVY phenylene 2o} A} F
AARN LA 15S EUHOEN band gapd E9A &
FHS oA BN FHo ojFAE = itk A F
2, B3 22 g2700] X ppvY Az 1¥
A g2 73l vlaf Mol HE RojFEn}

RO-PPVY 7% RO-9] dol& C59A Cl12E F71A17]
M EL intensity’} 78S & < +=H 2L exci-
tons®| AJZF AT 2E-Z F3l| traplE olFdoh= AS
grol7] WjEolth Bl o]H3t X3 F2 phenylene ring
9] 2-, 5~ YA o] =UsR= Ao] YukA ol 2-) 3- 929
tert-butoxideE E=UT Afol 449 uvlg{ HAPEo]
aromatic ring®9 overlapZ ol E3F 1 £ YAH
27} W&ol distortionHo} 2-, 5- 2| &H ZH-of vis] A
Aol H= ko] It gyt o g BEH-PPVE Zol
symmetry3t 2ol packingol &E7| diEeo] PL &
o] @ojRc}, WHH H|E symmetry 349 BCHA-PPVS}
Zo] bulky?lt side 1E°] U= Aol PL 2&°] &4
(1278 4)).1

Large band gap JL&#A+e] WFHHE2} Jow band gap
DR SMieErE HX|H large band gap LE-AFOf|A]
low band gap L2422 ofX| o}Fo| 7538l o]H3t
large band gap L&A} low band gap LEALe] E3Y
< A9 o]F #7t ohg} low band gap LEAE 3
HAH ESC2M charge carriersS blockingdt® inter-
molecular non-radiative decays &% FO=2A F&]
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[38 4] HEZHQ PPVA =A%t S Jg7]of 0 F

Fohzich,

Ag7tA] g Ar T dEH{Y PPV AE ARE=
CovionAte] Super Yellowdhe= LEAE 2.7VolA 100
cd/m?% 6VolAl 10,000cd/m*Q WFF =2}l peak effici-
ency’t 16lm/Wel °o]2m s=%o] 100cd/m*iA 15,000
AZF Ag dojA| il

2. Conjugation lengthe] =&

2 IHE BdI o]8£3 A mEH WFIEAL
O g ZNA Y (effective conjugation length) = HIETH
7} 7-102 g A =t} B 2535 conjugation® LEA}LE]
A9 conjugation Zelef @t oA Yol detA 1o u}
2 Hywof met do| velol kgt AAl= oA Aol
2ol W& oz 74 wrAAyl WYdl= AL &
4= . ole} #e RAE st HF Al T THE A
LA e] ol conjugations well-defined® ZO|E con-
finementdrs W eld) ¥l well-defined emitting unit®l
non-emitting block= Ateldl] 719 ¥ 358 I1&EAE
t= = Ao|th(conjugated-non-conjugated block copo-
lymers, CNCP). o]l 222 inert spacero] FaZ W
A kot 11 HEE spacer? Zol7t Holdel wet Ff
steh([ 29 5)) .0

Poly (2-methoxy-5- (2-ethylhexyloxy) -1,4-phenylen-
evinylene) (MEH-PPV)9| A% FHI1EAL) doj7t Z
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[3% 5] Conjugation confinement®] N'gd-& =3t g7 27}

NALE FF ¢ &80 x|zl b2 poly(dial-
koxy-1,4-phenylenevinylene) 2| %% conjuation® £
7F& non-conjugate unit®.2 oz PLI EL &
o] FUYEE & 4 QAT o)]AL conjuation®] Eo]
H Ao o %2 A7t interaction®] EA5H7] wjEo]
o}, olet 2 confinemento] &3 WS 53] HAY w3t
E4E HE==d st I olf+= AIAHE charge
carriers’} chainZ w2t o534 &7 W& quenching
site== °o]Fg FH7t gltt. olet T2 o]F9 Aoz 2
-7 WHE & 42 = Yok FE A== CNCPE T
= WS Wittig type ASE W99, non-conjuga-
ted segment= 7-AAE A3 Al7]= A olLjo &2
Lol =o} FAAS XTI dubF oz FATER FHA
o] A% Wittig HH2 ol Ax F3o] APHH LI
7F vk & BAES TERAE 9dS 4 glou, CNCP
o] 7% spacer’t o= Ax w2 BEAFO B W=
AZ 7V . 2 dagelX= [29 5] 1), j)
A2l 2ol aromatic amine® confinement 1HSZ =<
slo] A9 5583 €8 AL A SV HE
X3}k vpr) Qi

3. Poly(thiophene)s (PTh)sA &KX}

Poly (3-alkylthiophene)s (PATh)sE &% 7}&A40o]
o, 7k3/Ade] &ol3 A=A TEAEA W2 #AE EX
A=, ol 89 EL §4°] Ohmori™e] Q3] 3 &
2 ol dAl= X¥7|E HHELEHN UVIA IRYYG7HA
LFFGE 24T 5+ YA HAch

Yoshino="" PAThe &9 &2 H|¢le] Zol7t 12,
18, 2282 ®4a9] =7} F7kgto] wWel EL intensityZ} H]E
A SRS Bastg=d], 22709 Aol A9 1270 o
Hot 5u SRRt I o2 419 dolrt Bojde=
¥ quenching®] 7Fs/do] £01&7] w&olztn AztE o2

ot PAThA OLEDQ 79+ GaAsy InGaP ¥=A|
diodes®h= W2 2=7F Zekgo] w2t (20-80°C) 23
Bt 371 oSl 1 ojf= 4 72 W
3lo} 2 FEFHAZZT 594 non-radiative recom-
bination®] €°&7] W&olet AZtE T PATh B+ X[&
¥ PAThZ 33H3 ke Aoz 4T + Sled, A
7172 FAAMO R = 7tud IEAE 4& 4+ Y1, I8HE
°l UL FeClsZ A3l AEEEHE &3 FARHQ
o] o] gltt PAThY regioregularitye= 1 7]
&, Fsta EA AA L uHEEM regioregular
polymerE ¥+ #A©°| 523ith. Thiophene 118 A}o]2]
dihedral angle® m-orbital overlap®] A} backbone
ol Foi ZolF ZAA3I} #H2 FN Zol= AN Hold &
3E, 71 3ddol= HA Hold WgE yebdtt. PATh
o Fo Zole} oA AL FAsh= A 7HA] A
a2t

AA 2g719) FR/E vHE R A o) XE5H 22 steric
torsion& 718} 5 ZolE viLE ol Sl X277}
X thiophene ring AF°|9] dihedral angle®] AAEZ
>Adol7t gotA A= FMHold WFE Vil o2
HHEZ = head-to-tail dyadsE AEsHA @38t Y+
g {3 alternating block copolymerE %S¢ PAThY]
HFAS 28T ¢ s WHE| U

Poly (3-octylthiophene)2 95%9] regioregulard A
BEE ¥2 & Qut, SHoEHE AYUIAYCE P2
metastabledt EE (POPT™, [1¥ 6])2 &2 g4y
oo =EAIZ X AT A (POPT*Y, [1F 6]) 2
HEkE T, o] W3k FF AE L ML F2MoA HpAlo
H3}l17  EL emission orange-red(670nm) oA <A<
A (800nm) &2 W33}, Synchrotron radiations ©}&
3t XRDoll w2H AMiSte| whel AR e &<
8t £ itk PMMAZE matrix® AFES|A 3 7 B o
] F5F9 PAThE 4olA ¥= OLEDE| %3¢ HAFo]
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emission®da &U39ET), insulating polymer (PMMA)
E AT E2H high bandollA low band28} Auz] A
olF £¥Y # U7l fFolr,

2|29 poly(3-(2-methoxy-5"-octylpheneyl) thiophene)
(POMeOPT) 9] AF-AY EAS Hop vpo] @24 2
mobility7} &2 X794 MEH-PPVE 7o 3= A
o8 AL+, o]= regioregular polythiophene®lA]
2 Ao TEE 9L = IS HAF= 47 T £ Q)

Ak =

4. Cyanopolymers, (CN-PPV)s

gREe YFREAEL AT FYW% AYo] A
Zu Aguch golsich. AR FEY FYY 2348 o]
27] SEAE AR 2R =qolu F2 Ca(371FN
A BOH) W 2 Re TS B4 AHgo] a7 A
NSHET 2 AN SISt REALS] LUMO #8e
22 4+ Ak 49 A4 Ag3el A YolNAL Atk
o0 37| FolH AR FHEL FIOE AT 5 Yok

A71EAE7E 2 AE7E 7 poly(arylenevinylene)
2 Wessling HHeE= f4 Y 47F %2 Knoe-
venagel "WHolY Gilch WHo=E 4T = ¢l=d, & &
Ao 20E HFAH O 2N band gaps 2ET £

o}, Cyano”]7} ring®l A+ B
3] Wittig type?] % ¥H5-2 3l st o &= +

o

noevenagel W of u)

Z9] F PPVAL IEAE ¢S 4 AU

oz = G4FA] 2FI EL solubilizing groups 7t
A ookt dekAlE AMEste] ZRARA g YeliA Est
L ookt 259 cyano-PPV REAE 44T 4+ Ut}
At W2 cyano group?l electron withdrawing
effect= 79} 7* 2% binding energys 71¥FAA 7-7*
9] energy gap> YA FAAAZHEY TP B
st AN Hol7t dojub= A2 emission species’t &7
Aol dimmer €2 excimer 4] &3 interchain ex-
citaionS.ZEE 7]Qlsly| wjEoletil AZtE oz}, Akl
m2d CN-PPV QIS A2l 3.34)9 %% MEH-
PPV (AHIQIZE] Az 4.04A) ] HIgh 16~ 2081t B2 excimer

. . 22
emission 7FsA°o] 922 & 4 ot

5. Poly(p-phenylene)s (PPP)A|<} Poly
(fluorene)s (PF)sA|

1) Poly(p-phenylene)s (PPP)A
Poly (p-phenylene) (PPP)= A4 FYoA H=gstal
o pL EAT O GAHHA wiEelectro-optical &
Lo o}F Bu|= BEZoIY, W S wEo] HHEte s
A zsh=g) EA417} Aot PPPY F4¥ 2 2+= dibromo-A]
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[J8! 7] CN-PPVA WguEx}

2 arenex Ni F9isto| AERAI7]l= Yamamoto 5%
3 organoborone} organic halideS Pd ZWj2 AZ
FAlZ]l+= Suzuki cross coupling reaction(SCC)® o]

At
ZZ9] dihalogenated aromatic compounds(X Ar-X

I A7 E B9 BEE ¢ PPPE Yamamoto
U} Suzuki FHe = A3 749 4% torsion angleZ 7t
A1, 0|3t ring 7He] HEES electronic structuret
conjugation lengtholl Fuidt W3S &} B AEA g9

oa:rgx]ﬂ?} 2)gkEl PPPS| MALDI-TOF$} HPLC &2

type) & 0719 UZASIIES o83t FTAA L& 8~9 45 3% 29 fFaddA== oF 11749 phenylene
2] phenylene ring® 2= A% PPPsE A322sio) unitoln}.[%l
A OLEDE %= 97} Q= Planar conjugated backbones Z+= 3 7HX] HHH2

3 KOO~~~k

b’{—/_\f\\"\%/’ \ \KOA‘K\U‘]F
O
|

C1EH25

f) C 1oH24
CGH'!S CaH
6/ 113
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= H stz
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TPD-PFE

HEHER)

(32! 9] Poly(fluorene)s (PF)sA 233 3l8x}

Z} phenylene ring®] 49 ©4& o]% ring® phenyl ring
I AFst] Al gl (ladder-type structure, LPPP)
2 WEE Aoltt ol {3 =E woi7] Y A= H7lE
= FE9 soluble side group2 E2cH([2€ 8](f)). 9]
o} Zo] FAH 2 HHsHA vE oF 8709 phenyl ring¥]
7% A7) w2 o] A" EL spectrum®iA]
= 461nm% 600nm2 F7R9 emissions VeI =Y A}
+ excimer®] FAdo &3t Aolar, QIrbE Aol Wit
gl Ao} Wal= AL T & ot o]EBt excimer
S E0171 a8l Aoz £ AEVE =t e Al

So| o|RoiA| 1 gt}

2) Poly(fluorene)s (PF)s

PFse= 9322 ¢Hgsial 7[E¥es FE2UE YelY=
g &M BE BFA 2 PL £8L HoFu. X3
°| 59 F AT EF MY PPVs Rrh Hojur,
PFs2 5709l phenyl ring®] FHER oA Q= FR9|
Lt C-9 9% A37] i) PPPe B3] conjugated
backbone AA|2] steric interactions &%&Ft}t. PFsO]
PPP2] E T-E 3|zt £ o, PFs= PPPoA &3i=
S 77171 8l =g JE7E w2 F4 AQlelA
FEH A4S0l dojuA] Arle 2RSS Ea3t =t
NI Pdge) gRaa il 3

Yamamoto WHOZ = 3-10719) vHEHAE Z2H= 9-di-
hexyl717F AEE oligofluorene2 €& 4 U= HiY

SCP 22X monodisperse 22 1HE FaEFHA =
o] Zo] 714 d& & Jovl® gaFaAE= ok 1274¢]
fluorene®] £ Zojc}t B

PFsE o] &3t OLEDS 7% A7} majority carriers
o|7] R A3 HTLE =dTe=ZH FEEo| &9
w7 Z713e & 4 9tk EthylhexylZ7lE& 7H fluorene
9] A9 oxadiazole-, quinoline-, quinoxaline-, pheny-
lenecyanovinylene- 53 -2 A7} B53% 2500 &
S e AS sharpdt AN HHES HEWY, elec-
tron transport-hole-blocking E =2 58 7Is4do]
t}, Ao vl|3] HEAEH M= ©A] 7-11nme] &AM
Hol|7} dojubes L2 Hof excimer A0 AAEHE &
4= 913, o]A2 fluorenedll €< ethylhexyl”]|7} &AH{HE]
stacking 9o}F7] wiiolzta A= o]},

Miller 58 7o w2, Ex50] &2 fluorene?
27} annealingAl chain mobility7} Fot4 o B
excimers FATS HoEth, E3F 9 ¥R di-hexylol
A A7 v Aol Hl8] excimer Al HAlEE
& 4 Ut

H Ao AE= Gilch 0] 7Fsdt 9EAIE a5k
A 22 fluorenylvinylene (FV) A YRGS 2= &3
TEAE A e MEH-PPVS 358AIE /dEe
25 83AQ Forster type oW A| Aoj7} dojgd= 29
4 k([ 9] (i) .B

A dg7ZAQ PFsAl F5HA = DowAtel GK2eEhe=



40 20043 8¢ = AHRYLEY 0B A AS5H A4S

A WS T EXE R ETE 6VollA 15,000cd/m?® oA
ol peak efficiencyx 22lm/W7HA] HI=Qct E3
CovionAto A= F709] fluorene spiro- FEIE E¢l A
A EAE Huskgied], Hedde] vy 2 (1,000
cd/m? at 6V) =4 o] £2 A2 ¢eA it

6. Silicong Z&lsl= 3% 1FX}

AT EA N ¢ AR} Si backboned] HAYZ} =
AL 1-F4A LE2A AL HAAH o R o9 vt B4
= 7H}, Teu AelEe] o= WEo] oF 4eVE A4
o2 o9 £ quasi-1D Bt=AlRt & 4 At} Poly-
silane®} 419} emission= Si® 1D excitons® o-c* 0]
of o3t Aot} Polysilane2 photoconductivity, near-
UVA 733t &4 A2 Stokes-shift2 73 PL EAS
HoEy 2 AF ol (10 *em?/V - s) Hojzolh Al
& X3 PPV FEA 9 ¢ AzEL &8x, 253

A S S5 sYHolE confmeO}E%-,: {LF 9]

th. FAZAo)E confine 3t2}= 4%, aliphatic segments
o] 9= A3t I SR Yo AHoz 283l FY

Aol FolR|= ¥id, AeE9 H9+= T2 spacer=2A4]9)
dahZ e W2 -5 JAYE FATE ¢ U= ZHol 9
t}. vjE Algj#o] aNACZ g-conjugation Aojg 4=
Ah= A& ;\]@_-—}%1\01,}[311 o}3] "“Eq YA}O] g-LeH"
o] FAEITHA F7HAA At ol s& |+ Aol ofd
7} 3= =Rl 9,1‘4 AFA] IEFH= E}Eﬂ] electron
donor 40| $I= alkylsilicon 18 WFEAL9 7}
E HolA o9 7y EAS #4 & 4 JIH([2F 10]
(). [2¥ 10] ()= ¥ 97 I8N PPV FF9
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