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Abstract

The goal of this proposal aims to improve the luminescence efficiency and life
time of OLEDs by using some innovative idea of nano-technologies. We will mainly
focus on the development of nano-structure strengthened OLED devices based on
following three approaches:

(a) Preparation of high luminescent organic nanoparticles based on the core-shell and
rod-coil type polymers.
(b) Synthesis of high luminescent semiconductor quantum dots for optimization of

OLED devices.

Fabrication of nanoscaled OLED devices based on luminescent organic
nanoparticle and semiconductor QDs.

Keywords: Organic nano-particle, Core-Shell luminescent polymer, Rod-Coil
luminescent polymer, OLEDs, Quantum dots, Surface functionalized Core-shell
structure CdSe/ZnS, Au/CdSe-ZnS@HDA-TOPO, Multi-layers OLED devices.
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Fig. 1. POSS1 # POSS2 z. (a)Luminance-Voltage curve (b)Yield-voltage curve.
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Fig. 2. POSS3 z_ (a) Luminance-Voltage curve (b) Yield-voltage curve.
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Scheme 1. Synthesis route of POSS1~POSS3.
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Fig. 3. Solution PL spectra of ZnSe mixed with P1 in choloform.
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Fig. 4. Absorption (A) and emission spectra (B) of two types of CdSe mixed with P1.



12x10"q

>
1.0x10"

8.0x10°

Intensity (cps)

2.0x10° o

(A)

Intensity (cps)

(B)

1.5x10' -

1.0x10' -

Intensity (cps)

5.0x10°

P1+CdSe/znS

"(©

300 400 500 600 700 800 0.0

)
600 700 800
wavelength (nm)

Fig. 5. (A) Emission spectra of CdSe/ZnS in hexane (solid curve) and QDs Film (dash
curve). (B) Emission spectra of P1 in Choloform (solid curve) and P1 Film (dash
curve). (C) Emission spectra of P1 Film (green curve) and CdSe/ZnSe mix with P1
film (orange curve).

T T T T
300 400 500 600 700
wavelength (nm)

wavelength (nm)

@)+ &= (F~ HHER)

AFHREFRAMNEAD - GJFFEEHI PR FRF LI DIEIHER A
FRBNITANAL WS E 1 BP105 it A A ARz BE K S E bR
F)iZ 1.8 CA/A» & & PliE 6000 cd/m® » 7 kA ipli- BEEEFL AR
1;1;?,]5%] ”*L%.}ir}i AR ;E";}’E%] & i FE%]A,FE R * ﬁ*ﬁé_’_}_‘;u
l—z\ﬁ:ffl?—r.

|
800

3500 y 140 . 4
- ~ 4 e
3000 /\ < 120 D/“
& 25001 \ £ 100/ 7./-
% 2000 \ > L2 <
o ] n = 801 [0
T ] \ 4] o
© 1500 " Z 60+ o
= / \ [ a
®© [a) =
£ 1000 J — 404 >
£ z )
3 500 / & 204
S o
e D O+ T/ T
0 2 4 6 8 10 12 14 16 © 0 2 4 6 8 10 12 14 16
@ voltage(v) (b) Volatge(V)

d%%i&ﬂ@?,,
£ L
Excition &4} = g: e

3}'% )

ITO-PEDOT-BP105(500A)-BP105(500A)-LiF-CaAl

ITO-PEDOT-BP105(500A)-BP105(500A)-LIF-CaAl

Fig. 6 BP105 g A& gk ~ it plzdsF (@)L vsV (b)JvsV & Y vs. V

%343 12 2]

/n ?‘fﬁﬂg %:F'—r Kk ’ “\' lramﬁl‘; "/\‘J’K/\ mﬁ ﬁ%ﬁ;f{m £

K & FUTy

T TR S 2 AR DR ARG ORI
E TFH’?J * o r]rﬂm 1= j\/? Fé‘ [ ﬁzg ]:5 fj% m%jlﬁg_p_,, {%

’ |’_\1

T
A H

' H A

FokEOBE R A OF L H A
VS d g kR G 57’1}‘93‘,%“;:%331 3 3 e
;?,E@]ﬁ,mp\ﬁ?migﬁﬁ R~ 2T

SRR o

B A

#FhE e La L Ly L L Covion & PDY > ;FLJ_ ’]‘éh”’?‘,ﬁ‘%‘é%ﬁ % Dow
chemical 7 BP105> @ d i & W]t > ¥ r25 &) BP105 3 245 € iF By iroes > 7
MEAEIRFRFTEFIE NP REIRTERT E A RO ARFRR =
fid 5 PR R ek



2.9e.v

Boiling Melting point
point
5.4e.v 5.8e.v Glycerol 290°C 17.8°C

(a)
Fig. 7 ()Y/B B4 v + 1@ (b).Glycerol % gk2 i* gt

CUIE  —— 1 3-59 [ —asingle tayer 1
—e—120c 12hr —e—120c 12hr
7000 | ¢ s zoocsmn - 3.0 | iz sonnzee e ]
= T onmanmn - 290 aomin
3 6000 | —— §§gf’1“,,“"m 1 2 2.5 290c 1min i
o
?6 5000~ PN, 7 % 2.04 i
o S
£ 4000 o 1 g
= 1.5 Al E
-£ 3000 7 / ] © /( i
E . > 1.0 A i
2 2000+ y / \ e
1000 | /- \/':./'/ ] 0.5 / ]
g /
v . e o / |
[ B GBS S &8 S, = SR 0.0 st
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
voltage(v) Voltage (v)
900
—
£ 8004 | TN .
[} 120C 30min 200c 5min
2 700 4 777;532 igmm 200c 5min a
min
—<— 290 5min <
§ 600 - 290c 1min /‘/ \4\ .
= 500 < ) .
2 N
o 400 / \ —m —
o) 1o -
E 300 4 / / ‘\./-/4 < < .
/ 4
] « 1
200 A -
= / /
3 100 /_/' i
, et
0 s, i
0 2 4 6 8 10 12 14 16 18 20
Voltage (V)

Fig. 8 Pdy/BP105 ¢ 1 p& fF 1 #2(a) L&V (D)Y&V (C)j &V

b P EETOIFR o A ABRITR AN RDIEES 0 3 TR FE SRR



FEETT T

[1] M. J. Tsai and H. F. Meng “Electron traps in organic light-emitting diodes” J.
Appl. Phys. 97, 1 (2005).

[2] G. K. Ho, H. F. Meng, S. C. Lin, S. F. Horng, C. S. Hsu, L. C. Chen, and S. M.
Chang “Efficient white light emission in conjugated polymer homojunctions” Appl.
Phys. Lett. 85, 20 (2004).

[3] C. H. Chen and H. F. Meng “Recombination distribution and color tuning of
multilayerorganic light-emitting diode” Appl. Phys. Lett. 85, 20 (2005).

[4] H. W. Liu, I. R. Laskar, C. P. Huang, T. M. Chen", “Synthesis and applications of
luminescent CdSe Quantum Dots for OLEDs”, Chinese J. Luminescence, 26(3)
(2005).

[5] K. B. Chen, Y. P. Chang, S. H. Yang, and C. S. Hsu “Novel Dendritic Light-
Emitting Materials Containing Polyhedral Oligomeric Silsesquioxanes Core” Thin
Solid Films, submitted.

[6] K. B. Chen, S. H. Yang, and C. S. Hsu “Nano-structure Enhanced Organic Light
Emitting Diodes Based on an Oligo-(para-phenylene vinylene) Derivative Containing
Gold Nanoparticles”, Jpn. J. Appl. Phys., submitted.



