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FHRZAME. 0 6 =70 5ildEF KL dendrimer 2 BINE. > 5§ =068
il 4R E p4aer dendrimer 2o BLIUEL 0 @ kA2 BRI EL A W] 3t
S =114 2 139+ 8 32 ¥ T2 #0557 o & G2-DPM ¥ G3-DPM A
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Figure 3-1. Gilch route polymerization
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322 REF FEL

d F & 4 'H-NMR Bl3#( 4ot B 10~21)# ¥ 5 91> 475 2 polymers
¥ 35% Gn-DPM 2 75 0 45 6 =6.4 ~ 6.5 % dendrimer + ¥ % 3
2B 6 =58 5 kB E AN 0 =48~52 Fi%F B2 F
TRt b2 & 8 6 =49 ; @é%ﬁffi@fi’ dendrimer 2_ g+ & M5 o
;ﬁd Tl A > ¥ R Gn-DPM 20 75 o & m B2 7R 2§ dendrimer
482 DP-PPV 7|4 3 3 . F R~ h2 #Re & &R &P ma
- HFERE R EF S~ aERMF A > E S polymer P ¥
#3 > % Gn-DPM & #EMILFTHET P H - & PI-P6 5717 - f
d AR 2 ff 4 B Gl w5 di dendrimer 487 £ & polymer
PRI R B B A e r 2 BRI Az HMRE T A
Ferdf g o o2 (St h BB E e 0 2. HAE 0 A 4 polymer
¢ #r % dendrimer Bl4&rt G B fE 2 B B o
@m P7~P12 & 7|¥ > 7% & 3 4ot 2 dendrimer 2 4Ffc'# 5 > @ o
WH R R 2 A e B L N 4N e > i 'H-NMR Bl P A R
TRELR

3.3GPC &7

d 3y Lo+ AL BB folF+ &5 )5 %R o ngﬂ GPC
SRR T FD - BARPF AR Sdp it e B o gt vt 2 LR &
% polystyrene > THF 5 # #&% » /nig 5 ImL/min > &L > £ 5
100uL » % F-fe @ik A 5 2mg/ImL > &3 A BT 2 = 23308 >

12.0.22 um 1 Telfon 4 + i ip % & 7 Jn - P1~P12 | £ % % 4= Table

39



3-1.%17%:

Polymer Mw Mn Mw/Mn (PDI)
P1 (G3-DP-PPV-409% ) 293,300 150,200 1.95
P2 (G3-DP-PPV-20% ) 384,900 197,500 1.94
P3 (G2-DP-PPV-409% ) 408,700 246,800 1.65
P4 (G2-DP-PPV-209% ) 450,200 216,500 2.07
P5 (G1-DP-PPV-409% ) 438,400 259,600 1.68
P6 (G1-DP-PPV-20% ) 338,500 251,600 1.34
P7 [G3-DP-PPV(75)-co-MDMO-PPV(25)] 184,100 | 174,200 1.05
P8  [G3-DP-PPV(50)-co-MDMO-PPV(50)] 170,700 | 147,100 1.16
P9  [G3-DP-PPV(75)-co-DMe-PPV(25)] 227,900 | 157,300 1.44
P10 [G3-DP-PPV(50)-co-DMe-PPV/(50)] 136;400 | 104,500 1.36
P11 [G3-DP-PPV(75)-co-MEH-PPY(25)] 158,300 | 116,500 1.35
P12 [G3-DP-PPV(50)-co-MEH-PPV(50)] 169;300 | 103,600 1.63

Table 3-1. Molecular weights and molecular weight
distributions of polymers P1~P12

HYe MW i EE T4 FF > Mns8p TA3FE > Mw/Mn
(polydispersity ; PDI) * & 77 &3 £ 4 % A & o

& PI~P6 ¢ » ¥ ¥ LA ¥ dendrimer 2 & %11 % 7 & Hf 4c > Mn %
TR gk i (251600 —150200) » 7 o 3 dendrimer 482 = 483
T R R ERG R LA

d > P7~P12 ¥ i£4# 7 G3-DPM Z R &2 248 > e kb E e
Wb orie 7 2 B & o dendrimer 2. 7 £ #& P1~P6 5 F 0 = BHIRAEH 4o o

A 3 R 4 R S 2 # 2 (100,000~170,000 ) o H #
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[G3-DP-PPV(50)-co-DMe-PPV(50)]d ** DMe ¥ % £ s 43 f2 "
o R ERGE GRS FER)ZFT @
[G3-DP-PPV(75)-co-MEH-PPV(25)] ~ [G3-DP-PPV(50)-co-MEH-PPV
(50)]* * 7 MEHE48 > R & M2 2385 ) o

i 2 o APk E = 2. 12 B polymers &» F £ 35 A F %
F 2w s = d ke k7 (500,000~1,000,000) /) 2 s FE L F -

gz & 2 (100,000~250,000) 0 * A 2 g fF s 2§ R
W R H R Y g AR o e VR R
WHiE TS5 PDIEY § 442 %% (1.05~2.07) &7 f|* i
ST U E PR AT

Prirt g oap g L g o
3.4 FPF A

- e R HRE EefeR B R R D g
IS B - TRANIIVARLIPT ws L L EETE FELE
Lo P ERTETHE AL N BT A S By
Hod# gk A b e TRFGTT RAREAEL A FHE L
e 2 B o R AT R LR Eaga AR
e A R PRI A P L E A G RR ORI 8 &
FEAEE O FRRR NP 7 hINERR R AL E S
(defect) B A~ 3+ P1~P12 7 TGA % DSC Bl:# » L "B 22~45 @
Ty % T, ®7]> Table 3-2.¢ o
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Polymer T4 (°C) T, (C)
P1 (G3-DP-PPV-409% ) 339.2 115.1
P2 (G3-DP-PPV-20% ) 358.5 148.0
P3 (G2-DP-PPV-40% ) 363.5 145.2
P4 (G2-DP-PPV-20% ) 370.3 140.0
P5 (G1-DP-PPV-409% ) 377.2 147 .4
P6 (G1-DP-PPV-209% ) 415.5 136.7
P7 [G3-DP-PPV(75)-co-MDMO-PPV(25)] 377.9 119.3
P8  [G3-DP-PPV(50)-co-MDMO-PPV(50)] 377.4 120.8
P9  [G3-DP-PPV(75)-co-DMe-PPV(25)] 406.6 130.8
P10 [G3-DP-PPV(50)-co-DMe-PPV(50)] 405.7 136.5
P11 [G3-DP-PPV(75)-co-MEH-PPV(25)] 384.1 97.8
P12 [G3-DP-PPV(50)-co-MEH-PPV(50)] 379.3 108.6

Table3-2. Thermal transition‘and thermal degradation
temperature of polymers P1~P12

ELR > 0 d TGARIE 2 - 2R7 7 5 ##5 2~10 mg
£g 3 100°C Mgs 30 A 4o W‘fiﬁ‘?v‘ g pi’}(;fe :
50°C » & ™ 4c#ig & 10°C/min 4 3 750°C 18 - #7117

B2 BB Aot BT o AR 5 BE #Eif-ﬁ
2B RE 5 Teg8 o & P1~P6 7 » Tyimi& ot 2 (339~415°C ) (b4 e2
Feyw Lpsa £ R mApF A% o &7 vk =8 7 £ 48 dendrimer
#r BARS Ty ®ARM o @ P7~P12 ¢ » P9[G3-DP-PPV(75)-co-DMe-
PPV(25)] ~ P10 [G3-DP-PPV(50)-co-DMe-PPV(50)] 1 5.7 #28 ch T, &

(406°C ) » » ¥] DMe # > £ piisga > @%*"ﬁiﬁﬂﬁiiﬁ"ﬁ: 1 1T AR T
MHEkE o FRA 3 2 Tyl 340°C~380°C R » %4 { & 5] 400°C 14

&
e
5 T

A

=

"
=3
%
N
[Pl b

=1
AR
Rd

X’
2
o

bz]
IS

42



o FRG AR SRR
HBEHERI DSC £ iRz > BIE 2 3% 5 25 5~10mg & &

AFER T OCT s » M4cHid F 5 20°C/min e # 3 210°Cié » 12 40
C/min %% 0°Cfé » £ M4c#iE X 5 10C/min £ 3 210°Cié » 1o
30C/min "% 0C - B % - B4 > ¥ P e T, 2 4o
‘B AT o 2 ¢ P3 (G2-DP-PPV-409% ) ~ P4 ( G2-DP-PPV-209% ) ~ P5
(G1-DP-PPV-409¢ ) ~ P6 ( G1-DP-PPV-209¢ ) & *t#1 % 2. dendrimer
H R M R ERAE T RS B g d B4 (Free Volume ) %) »
tx Ty B4 B (5 140°C ) P9 [G3-DP-PPV(75)-co-DMe-PPV(25)] ~ P10
[G3-DP-PPV(50)-co-DMe- PPV(50)]d ** 3 DMe » Bh|I£ &4 » &
T, % # & : P11 [G3-DP- PPV(75)-co-MEH-PPV(25)] ~ PI2
[G3-DP-PPV(50)-co-MEH-PPV(50)] *: A F £ #i] » g & I8 41 % 2
T, 8- (98~109C ) o EM m.5 T BEin S 98~148CH » f$ &~ 2 i *

2 g ko
35 % vh¥ AkH e ¥ kR oy

rme TERRE $ PI-P120355 B 3 F RESE A
Herd g Rk BRI A PR E KL o R BB U H L UV
-Visible sz k3 P b R ik K S EF AL > BRI A2

Bz H 4o wAa 4 THF 2 Toluene ® e Sk b sk 2§
( Photoluminecene > PL) » H :Fmen UV-Vis Bz » & PL 3 b < i
% 4 Table 3-3.%771 » & %% £ Toluene % ;2 &[> 12 0.5 % (W/v) 5 ik
A& 1000 rpm/s :# & spin coating & % & ZLIF b > @ B R i ST i b

7t §_11 Toluene w3 & o
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Polymer Uv (nm) PL (nm)
Solution | Film | Solution | Film
P1 (G3-DP-PPV-409% ) 449 449 516 538
P2 (G3-DP-PPV-20% ) 449 449 516 539
P3 (G2-DP-PPV-40% ) 447 453 517 540
P4 (G2-DP-PPV-209% ) 447 454 518 541
P5 (G1-DP-PPV-40% ) 443 454 519 545
P6 (G1-DP-PPV-20% ) 443 453 521 548
P7 [G3-DP-PPV(75)-co-MDMO-PPV(25)] | 454 453 533 552
P8 [G3-DP-PPV(50)-co-MDMO-PPV(50)] 466 474 545 568
P9  [G3-DP-PPV(75)-co-DMe-PPV(25)] 460 465 536 551
P10 [G3-DP-PPV(50)-co-DMe-PPV(50)] 465 471 545 566
P11 [G3-DP-PPV(75)-co-MEH-PPV(25)] 446 443 528 549
P12 [G3-DP-PPV(50)-co-MEH-PPV(50)] 476 480 549 565

Table 3-3. UV-visible absorption spectrum and

Photoluminescence spectrum of polymer P1~P12

P1~P6 i 7 5 #£31 7 £  dendrimer 2 25> v 5 1 & UV P
2B e R R T A PREALR > 2 FIE 2 A R4
dendrimer A BT A S idardr . H Fx X3 5 HFARBETF A
B > %7 2% polymer it Ff =% & B Frit R vk £ o & UV s e
kP > v g Pl (G3-DP-PPV-40% ) ~ P2 (G3-DP-PPV-20% ) i
WA RN AR L SR 95 449 nmo Ko B 4 G 4E
fde » G3-DPM H R8pF > 03 iR & A8 2 3 4ag W 15254937 o

= UV sz £ 48l > @ P3 (G2-DP-PPV-409% ) ~ P4 ( G2-DP-PPV-20

=
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96) ¥ > 4cr G2-DPM H REPF - 38 FAA 20 0 gad b A5k 5
koo 7 nm 2 =HFA 0 & P5 (G1-DP-PPV-409% ) ~ P6
(GI-DP-PPV-20% ) # > 4 Ha58 5 P & > £ 5 10nm > 57 7 7
G1I-DPM % & F 4z b 72, L R { 5 e > d 1L RV &
G3-DPM e » » ¥ 10 5 senfr 4| % 2 F 480 Wi 2 2 0 2 @
2RI ARG - T RS AR d g s A
TR L PE > A A T R BA R L 4RIT 0 A ARG Bf@ v i3 B
A 4B FEA, S | # AL (degenerency ) € F i B enFAE A o @
F %9718 2 PL#&dx @ > % B P5(G1-DP-PPV-409% )~P6( G1-DP-PPV-20
9% ) ¢ > AR EW R Z B FEA L HE 27 nm ¥ 26 nm A P3
(G2-DP-PPV-409% ) ~ P4 (G2-DP-PPV-209% ) *® » &=i=# &35 23
nm > P1 (G3-DP-PPV-409% ) ~ P2. (G3-DP-PPV-20% ) * > = =#
A5k W 5 23 nm ¥ 22 nm 0% F)#E > .dendrimer & 0 = %ﬁf‘ﬁ?&i“g 4e o
BU B oA G A e RAE B R P5
( G1-DP-PPV-40 9% ) ~ P6 (GI-DP-PPV-209% ) 2. £ £ |+ #& Pl
( G3-DP-PPV-409% ) ~ P4 (G2-DP-PPV-20% ) % ~ » ¥ & ¥ » 2
dendrimer £ 3 Gl P> R 3 s = 2 Sl ang 4 > m oo o
RG22 Aol TARRENM Y > G2 2 A
B o

m P7~P12 % ¥l % G3-DPM H % > e ¥ *t= /7% F H 18
(MDMO-M ~ DMe-M » MEH-M ) #t® & 2. £ B $ o o >+ 95§ 2.
X RHEMHELE SRR fﬂ# v e B K R A 540~570 nm
T M et R E RENAN S FEH AR LR ERIEF (F
F20nm) 2 W PI~P6 ¢ F 3 10nmz £ & » &7 wp? PRI
2w kT R R s ARz A2 0 F o Eg e Reh
dendrimer #_7% 4% ciiE % - P1~P12 2. UV-PL & 34 Figure 3-2.~Figure
3-13. #5F

4
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Figure 3-2. UV-visible absorption spectrum and Photoluminescence

spectrum of P1 ((G3-DP-PPV=409%; )
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Figure 3-3. UV-visible absorption spectrum and Photoluminescence
spectrum of P2 ( G3-DP-PPV-209¢ )
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Figure 3-5. UV-visible absorption spectrum and Photoluminescence
spectrum of P4 ( G2-DP-PPV-2095 )
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Figure 3-6. UV-visible absorption spectrum and Photoluminescence
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Figure 3-8. UV-visible absorption spectrum and Photoluminescence
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Figure 3-9. UV-visible absorption spectrum and Photoluminescence

49

spectrum of P8 [G3-DP-PPV(50)-co-MDMO-PPV(50)]



—=— THF
—e— Toluene

09 | —a— Film (Toluene) 4 0.9
— —=— THF
=) —e— Toluene
8 —&— Film (Toluene) T
3
c 06| - 0.6
@©
o]
| —
(@]
7]
®)
@
n 03¢ -4 0.3
=
>
D

0.0 |- 0.0

1 A 1 1
400 500 600 700

Wavelength (nm)

PL intensity (a.u.)

Figure 3-10. UV-visible absorption spectrum and Photoluminescence
spectrum of: P9[G3-DP-PPV(75)-co-DMe-PPV(25)]
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Figure 3-11. UV-visible absorption spectrum and Photoluminescence
spectrum of P10[G3-DP-PPV(50)-co-DMe-PPV(50)]
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Figure 3-12. UV-visible absorption: spectrum and Photoluminescence
spectrum of P11[G3-DP-PPV(75)-co-MEH-PPV(25)]
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Figure 3-13. UV-visible absorption spectrum and Photoluminescence
spectrum of P12[G3-DP-PPV(50)-co-MEH-PPV(50)]
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S A T

® = (number of emitting photon ) / (number of absorbed photon )

EF SRR A0 LA - BEGHE S 25 (absolute
quantum yield ) > ’]} c AP HE L g 32T > A REZH B
BB ¥ - ZApEEF »cF (relative quantum yield) » = ;% 5 iF % °

srH

a7
33

+ PR B2

\F‘lﬂ

o

YRR ERER A SRR RS R

B (optical density) ~ % B A 58y 40 I sl e ™ » Rl R iRl 2 %
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®,, = quantum yield of sample
®y, = quantum yield of standard
I = the absorbance of standard
I., = the absorbance of sample
A= the PL area of sample

A, = the PL area of standard

n = the refractive index of the solvent
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- ,ﬁg%ﬁg\ﬁt
P AR 2. UV s ie 5 0.95~1.05 {6 » £ 113%
Bl A A PE 2 PL g £ e (A)) >

2ogeEEw M (Ay) BE3asLa ff (Ay) 5407

RE A E S

» BRIV E

2 (D) =As (ArA)

w:>i
Mr

.:-\-‘//I,J:

UV ek £

B AR R £ B R

" % 12 Toluene % % > 12 0.5 % (W/v)

% JE R 1000 rpm/s & & spin coating & 7 EHIF BT E R - F ik

mEgE 2. UV st £ &

BERFIEFE AR I T L

(A @ 16 rp e s ok BB R o %6 41 (A)) 2 9it %

B A (A BB R S E

PI~P12 2. £ + »c 4

v Table 3-4:

o

Polymer

O (Toluene (% )| ® (Film) (%)
P1 (G3-DP-PPV-40% ) 81.20% 50.38%
P2 (G3-DP-PPV-20% ) 70.14% 39.59%
P3 (G2-DP-PPV-409%; ) 68.30% 37.48%
P4 (G2-DP-PPV-20% ) 56.05% 37.74%
P5 (G1-DP-PPV-409% ) 59.929% 2491%
P6 (G1-DP-PPV-209% ) 29.449% 14.9394
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P7 [G3-DP-PPV(75)-co-MDMO-PPV(25)] 75.489% 45.55%
P8  [G3-DP-PPV(50)-co-MDMO-PPV(50)] 39.549 28.199%
P9  [G3-DP-PPV(75)-co-DMe-PPV(25)] 52.419% 22.83%
P10 [G3-DP-PPV(50)-co-DMe-PPV(50)] 16.229% 10.83%
P11 [G3-DP-PPV(75)-co-MEH-PPV(25)] 39.269% 22.649%
P12 [G3-DP-PPV(50)-co-MEH-PPV/(50)] 26.119% 17.85%

Table 3-4. Quantum yield of polymer P1~P12

B 3 ok B 2 | age i
d € F 20 F g PV Av ik e

P oo BT K e d 4R 4 da IR %

(aggregation ) > & # p Wik 4 (self-quenching) % > %7 R * ¢

AA g KR g B I oaF A g s 1P A 4o 0 7 dendrimer

3.7 %% k% 3~ (Cyclic voltammetry) » 5

BB KPR Tk e b S T el ki ALY

¥ F X E

HOMO =

LUMO % i % e MM % > & kK% 28 (CV) M52 > 3 5%

™ 0.IM 2z Tetra-n-butylammonium ( [CH;3(CH,);]4N.PFs )




acetonitrile ;3% 2 TAF » Ag/Ag 2 44 R B EHETE
a3 THF (6353 % w34 % + 7 5 1 0vg & > @ M
ferrocene/ferrocenium (Fe/Fe™) % p %% 3 i~ o EBIFFIZ 50 mV/sec
ZHFREIFR T e L RRY R

gk S ¥ B € B RPEYE PL 2 EL ek d o iE
- 2w iy T AGER kR - FE R gt HE LT
=+ 753 7 (lonization potential » IP )£ ¥ + #4- 4 ( Electronic affinity >
EA )Hichh 578 e ff 77 3% 3202 CV Hedf e & UV-visible
2B & By K3 o — B kL TP ~ EA %2 i M Energy gap >
E, )erfl i 4 77 % 4

| HOMO | =144 + Eox onser=1P
|LUMO| = 44 #E cone=EA
Eg=IP<EA

HY ¥ #4457 ferrocene BFFEE TS - APHICE T ¥ o

o E AT HPRARRICVA AR emB Ry e F 5kt d
BRI IRa FEAEY P EREPE AL DR RY R TP A
o g3 @I BA B AH R A S B s @ -

\\-\-

UV-Visible %3 ¢ g & 4 £ v it e 4ot £ (A o) X P42 5

For

Eg — 1240/}.0nset
HY Aonset E 25 nm > @ 718 B, cn¥ = 5 eV

Figure 3-14 ~ 3-26 71 1 P1~P12 - ¥ 1 e F B (A4 6 ¢ g 8)
%2 CV g] o
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Figure 3-14. Energy-level diagram for Polymer P1~P12
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Figure 3-15. Cycli

Potential (V)

¢ voltammogram of P1 in film state.

Inset : Energy band diagram of P1 ( G3-DP-PPV-409%; )
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0.00016 |
LUMO IP=5.30
] Eg=2.32
HOMO
0.00008 |-
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1 1 1 1 1
0.0 0.4 0.8
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Figure 3-16. Cyclic voltammogram of P2 in film state.

Inset : Energy band

diagram of P2 ( G3-DP-PPV-20%; )
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Figure 3-17. Cyclic voltammogramrof P3 in film state.

Inset : Energy band diagram of P3- ((G2-DP-PPV-409% )
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HOMO
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Figure 3-18. Cyclic voltammogram of P4 in film state.

Inset : Energy band diagram of P4 ( G2-DP-PPV-209% )
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Figure 3-19. Cyclic voltammogtam of PS5 in film state.

Inset : Energy band-diagram of P5 (G1-DP-PPV-409%; )

Vacuum ,
EA=3.16
0.00021 |
LUMO IP=5.54
l Eg=2.38
0.00014 F HOMO
0.00007 |
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_,
1 1 1 1 1 1
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Figure 3-20. Cyclic voltammogram of P6 in film state.

Inset : Energy band diagram of P6 ( G1-DP-PPV-209%¢)
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2.0
Voltage (V)

Figure 3-21. Cyclic voltammogram of P7 in film state.

Inset : Energy band diagram of P7 [G3-DP-PPV(75)-co-MDMO-PPV(25)]
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-0.00004 : ! : ! : ! !
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Figure 3-22. Cyclic voltammogram of P8 in film state.

Inset : Energy band diagram of P8 [G3-DP-PPV(50)-co-MDMO-PPV(50)]
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Figure 3-23. Cyclic voltammogram of P9 in film state.

Inset : Energy band diagtam of P9[G3-DP-PPV(75)-co-DMe-PPV(75)]
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Figure 3-24. Cyclic voltammogram of P10 in film state.

Inset © Energy band diagram of P10[G3-DP-PPV(50)-co-DMe-PPV(50)]
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Figure 3-25. Cyclic voltammogramof P11 in film state.

Inset © Energy band diagram of P11[G3-DP-PPV(75)-co-MEH-PPV(75)]
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Figure 3-26. Cyclic voltammogram of P12 in film state.

Inset : Energy band diagram of P12[G3-DP-PPV(50)-co-MEH-PPV(50)]

62



38 AT WHE - EHALYTHALTHE TR
3.8.1 ITO pattern % %

*F B Arie * g3 L 4F 5 Merck Display Tecnology = # 2. f&

E » 20Q)/ square 7 indium-tin oxide ( ITO )3 38 > & * pr ¥ = 2] 5 30

x30 mm?® 2. I = A5 0 d A gk s ] (720 A (2 )35 1L (patterning )

PO IR T 2 3

(1) F ket Ay ar ® 2 kLS 5 A @i iiid g AP
AF5040 373" & fe o

(2) ® kBT F pattern % 300 ~400 nm & % Rk S5 o

(B) B B 1%~2% £ EAA SRR BRI RER -

(4) & I E R RECHITORBAE % » 50°CHk BpL-ki3 7%
%] % 30 45 5

(5) 2 %10 1%~3% & ERATORA 2 & § 1 4-kig it

& e o

Cleaning step Time
Detergent 10 min
H,O 10 min
NaOH(aq) 10 min
D.I water 10 min
Acetone 10 min
IPA 10 min

Oven 150°C 12 hr

Table 3-5. Glass-cleaning process
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382 BAaFgFkAdgir

SHFEHAFELTE R MR E S T FoF BT T A E
BAFHE R AR o 2 iE L ITO/PEDOT/polymer/Ca/Al 2.
H O i (fA @RS 4 - § PEDOT it 5 TiF @85 & - poly
(3,4-ethylenedioxythiophene ) (PEDOT) S4r™ » &5 % ¥ T & 2
BB P d S H S RBHE TP g B RERE TR

SRR FEd 0K 2 de xR e R g ko

o, SO,H SO;H SO H SO

FAEARA R SR T T F b Bk
Feh LUMO $3# o fe FUTIE R F  chfz & ¢ B 5~ 2 o o
SR A AP IAR AT & BRI E F o EY s - K
EERTLAEBRDEEE -

b et (v o F A F_ITO B3 g # - 2 4% % 20Q/square
HITO 3 » FiEH 7 2 3emx3om < /] » £ 53§ § i iase i (4o
Table 3-5 #77)fs @ * o @ A F 3Rl e > kA 5 5~10
mg/mL > ;3 3 5 Toluene > #-% & + L 114z F A BT A R8s » £ 12 0.45
um =1 Telfon & + i@ g HF & 78 g PEDOT 22 3 & 3 354 & d g %
3t g3y A4 b o & PEDOT shed& % i > &+ 14 6500 3 /4) %
30 4y 0 % H R 120 T 1] pF
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AR AFIEEE T 0 50 11\15’1&},‘7 m’?"cé] Wk - ArE
A3k R B R %)t 80-150 nm o ]t 12 1000~2000 /) >4k 30 4 -
PRt 2 R AR R IRFOAEEE - RFAIARE G
3 ITO B2 16 » E Z MM FHE 7 302 80CE 1 /] P v 2R
B EE NG F RPN TIEROEE AR E B EE D 5 ARG
EAFEAME N A RAEBPB N BB ER T
RN RS EF 9x 107 torr TR & Car Al ehiss > B B
B A B 5 35/100 nm °
383 A kTRt
PI~P12 % % E43enA S B fdk il end s > ¥ 4 % B 243
EAE T WY SRR fERY 5 - TR o B A2 kT
4 4c Table 3-6. :
Polymer Turn-on {Max brightness| Current Best Best power | PL spectrum | EL spectrum [CIE 1931 (X » y)
voltage | (cd/m?’@V) | densityat |performance| effiency | Amax (NM) | Amax (NM)
v) max (cd/A@V) | (Im/W)
brightness
(mA/cm?)
Pl 6 2114 (12) 58.02 4.53 (10)[1.52 (9) 538 540 (0.431-0.555
(G3-DP-PPV-409% )
P2 5 |2176 (11) | 109.75 [2.41 (9) 091 (8)] 539 540 (0.403-0.571
(G3-DP-PPV-20% )
P3 5 |1721 (10) | 227.28 [0.88 (8) |0.37 (7) 540 540 (0.392-0.582

( G2-DP-PPV-409% )
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P4

( G2-DP-PPV-209% )

1446 (10)

314.83

0.64 (7)

0.29 (6)

541

540

(0.387-0.582

P5

(G1-DP-PPV-40% )

1190 (9)

227.32

0.68 (7)

0.35 (6)

545

540

(0.394-0.578

P6

( G1-DP-PPV-20% )

849 (8)

501.8

0.20 (6)

0.11 (6)

548

540

(0.389°0.577

P7
[G3-DP-PPV(75)-co-

MDMO-PPV(25)]

5068 (10)

797.87

0.64 (10)

0.25 (8)

552

548

(0.434-0.550

P8
[G3-DP-PPV(50)-co-

MDMO-PPV(50)]

2983 (9)

1679.95

0.18 (9)

0.41 (3)

568

552

(0.457-0.532

P9
[G3-DP-PPV(75)-co-

DMe-PPV(25)]

2613 (10)

1:090.69

0.24 (110)

0.08(10)

551

548

(0.433-0.553

P10
[G3-DP-PPV(50)-co-

DMe-PPV(50)]

756 (9)

551.12

0.14°(9)

0.06 (7)

566

556

(0.466°0.525

P11
[G3-DP-PPV(75)-co-

MEH-PPV(25)]

2337 (10)

1118.15

0.21 (10)

0.07(10)

549

548

(0.428-0.556

P12
[G3-DP-PPV(50)-co-

MEH-PPV(50)]

1239 (8)

1345.36

0.09 (8)

0.04 (8)

565

556

(0.471-0.520

Table 3-6. EL analysis of P1~P12
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P1~P6 i & % 13 dendrimer # Fp & R 22 2 £ el 2 > AR %
| ¢ P2 (G3-DP- PPV—ZO/) EHi kL RR L 2176 cd/m’ > »%

F % 241cd/A > CIE E#E & X =0403 > Y=0.571 hiz% » B35
%% g Fe @ P1(G3-DP-PPV-4096 )=~ it > % R i1 123+ P2( G3-DP-PPV-
20% ) % 2114 cd/m® > ® #F]A& k 5|2 B+ 2% % 4.53 cd/A > CIE
AR 2t X=0431>Y=0.555 7 G § %k o o Spds T RINA
P1~P6 3575 > 5~6V ¥ » z dendrimer B|4a¥ » ¥ X 556 T R i &
B 2R F 50 d P6 (G1-DP-PPV-20%5) 2 849 cd/m” i% %
+ 4 3 P2 (G3-DP-PPV-20% ) 2. 2176 cd/m* > @ P1 ( G3-DP-PPV-40
%) % 2114 cd/m’> Gvz &2 P2 4p ¥ 5 s34 d P6 (G1-DP-PPV-20
9) 2. 0.2cd/A + 2 % Pl (G3-DP-PPV-40% ) 2 453 cd/A > ¥ 2 4%
> e+ & % 2 dendrimer [4&PF > ¥ 3 i H R R 2 2 F > P2
(G3-DP-PPV-2095) 5 G3:DPM. i » $3 B 3 5852 1&'E - FHf 4o
G3-DPM > ¥ P1 ( G3-DP-PPV-409%) ¥ »- % A B F|{ Feha B > (2
d ** dendrimer l4& 5 b o (35 Arede B 7 AL IRA o B od N E
Z_ dendrimer Blda A £ ¥ KRB pAEIR > PR S R opl4an 2EEF
FRipp T F A T2 B polymer 2.k ¢ LI > F B k52 EL A&
25 540nmo K FRF ERFERY 0 CIE Rk Ap§HT-FER
2. 9PI~P6 5|~ s /R RN EICTF 2 RN B BN AE
G3-DPM ¥ #f p% > if 2| % G3-DPM % »c % o iE 2 B H > L5
G3-DPM #7c 7 fr H 48 & & P7~P12 5 7] o

3 P7~P12 4 7|7 3 * 7 3 B H 4 G3-DPM 2 (7 & K -
MDMO 2_iE * 5 fi#f 40 T iF @ﬁﬁlii‘é + B8 DMe 2 38 * Lo d
F @ mobility Y ETF TR B EE FE Ty K AR
ek 2 AR MEHE * P ehi 2022 MDMO ~ DMe ' .2 o

P7[G3-DP-PPV(75)-co-MDMO-PPV(25)] ® JE ¥ 1 & % ch & B
5068 cd/m” £2 3 =% 0.64 cd/A ~ P8[G3-DP-PPV(50)-co-MDMO-PPV(50)]
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4 R R (2983 cd/m’) #ack (0.18 cd/A) » A+ MDMO i
BOE o AT T B4 0 A G3-DPM 2 R & o

P9[G3-DP-PPV(75)-co-DMe-PPV(25)] + P10[G3-DP-PPV(50)-co-
DMe-PPV(50)]¥ » P9 2. % & % 2613 cd/m” £ »c % 0.24 cd/A » P10 2
AR5 756 cdm’> @ rcF i 0.14 cd/A o p AL PIO R A F &R T H
i 52 DMe# 231287 &> A+ B8 » MRMNEFAEZ
BRZENIAERZFLE A TRRSM  FRARSE TR
(11V) Fr o> 5% g TRk n @55 % o

P11[G3-DP-PPV(75)-co-MEH-PPV(25)] * P12[G3-DP-PPV(50)-co-
MEH-PPV(50)]¢ - P11 2 & & % 2337 cd/m’#2»z% 0.21 cd/A » P12
2B B % 1239 cd/m® > @ sx L 0.09 cd/A o

& P7~P12 i 7]¢ » 7 &4 G3-DBM it 759% 5 — #if2 J &
b0 B4 - TARR 2 % % &R (P75068¢d/m®~P9 2613 cd/m*~P11 2337
cd/m’)> ¥ G3-DPM £ MDMO 2 &4~ #1F 7 4 «h% & 4 (P7 5068
cd/m’ ~ P8 2983 cd/m®) - @ B&#8 G3-DPMF 4 + £ chk =4 £ pdhi3 12
Bofemaiz i R¥E~ +§ DMe PForid 32 3 3R T % 4, (P10
756 cd/m®) o % fix + & 45 MDMO ¥ 3 4 T i @i 2 »c% > @ DMe
gL g @éﬁ-mmoblhty O, & W k2 o~ 3 MDMO 2 % ~ @
I kA B4 2 2 R (5068 cd/m®) £sc%k (0.64 cd/A) > m DMe 2
AT AEFD P E Y & G3-DPM » & g 5 7+ B ¥ 4 g 2
Pt w= o~ T B A (MDMO)™ 7 iz 2 R & 82 2e 5 - Fig 3-29
~3-52 5] PI~PI2 2 ¥ X T B F 4

4}
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Figure 3-27. Luminescence=Veltage curve for the device with
configuration : I.TO/PEDOT/P1 and P2/Ca(Al)
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Figure 3-28. EL efficiency for the device with configuration :
ITO/PEDOT/P1 and P2/Ca(Al)
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Figure 3-29. Luminescence -Voltage curve for the device with
configuration : 1TO/PEDOT/P3 and P4/Ca(Al)
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Figure 3-30. EL efficiency for the device with configuration :
ITO/PEDOT/P3 and P4/Ca(Al)
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Figure 3-31. Luminescence -\Voltage curve for the device with
configuration : ITO/PEDOT/P5 and P6/Ca(Al)

—e— P5 (G1-DP-PPV-40% ) .
—un— P6 ( G1-DP-PPV-20% ) o
0.6
[ ]
<
©
£
= 04F
(&)
c [
)
O
b
O 0.2 |- /l\.\.
L /'
0.0 -T . T . T A ] ]
0 2 4 6 8
Voltage (V)

Figure 3-32. EL efficiency for the device with configuration :
ITO/PEDOT/P5 and P6/Ca(Al)
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Figure 3-33. Luminescence.-\oltage curve for the device with

EL efficiency (cd/A)
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Figure 3-34. EL efficiency for the device with configuration :

ITO/PEDOT/P7 and P8/Ca(Al)
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Figure 3-35. Luminescence.-\Voltage curve for the device with
configuration : I'TO/PEDOT/P9 and P10/Ca(Al)
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Figure 3-36. EL efficiency for the device with configuration :
ITO/PEDOT/P9 and P10/Ca(Al)
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Figure 3-37. Luminescence.-\Voltage curve for the device with
configuration : I'TO/PEDOT/P11 and P12/Ca(Al)
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Figure 3-38. EL efficiency for the device with configuration :

ITO/PEDOT/P11 and P12/Ca(Al)

74



Figure 3-39. CIE 1931 of P1 Figure 3-40. CIE 1931 of P2
(0.431 » 0.555) (0.403 » 0.571)

Figure 3-41. CIE 1931 of P3 Figure 3-42. CIE 1931 of P4
(0.392 » 0.582) (0.387 » 0.582)

00 01 02 03 04 05 06 07 0.8 00 01 02 03 04 05 06 07 08

Figure 3-43. CIE 1931 of P5 Figure3-44. CIE 1931 of P6
(0.394 > 0.578) (0.389 » 0.577)
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Figure 3-45. CIE 1931 of P7 Figure 3-46. CIE 1931 of P8
(0.434 » 0.550) (0.457 » 0.532)
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Figure 3-47. CIE 1931 of P9 Figure 3-48. CIE 1931 of P10
(0.433 » 0.553) (0.466 » 0.525)
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Figure 3-49. CIE 1931 of P11 Figure 3-50. CIE 1931 of P12
(0.428 » 0.556) (0.471 » 0.520)
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