g4 550 hEREIFAY BL

E«:]:_ ?}1’%’8 ,L%‘f}gﬂﬂhx_rﬁ_lfr

AmT AL FELERAARIBL A TEZ AT AF MY

AT dE o B A B - RGBT EE R

FE LA R TRILTPE D Fe R A P i 8

¢t DPVBI &3 BBy EF > g v & 5 Fo 14 kAl

oo e BT AN E B HatE - E LU OLED B* chi &

Bt e § &0 0 A% ZF 7 AP - DPVBI fpintt &4
DPVSBF - DPVSBF £ 1/ %k f 3 (spirobifluorene) # w45 i
DPVBi ¢+ w5 ¥ & (biphenyl) - i #-3 ip]¢h 2,2-diphenylvinyl 2
B4t 2 4 spirobifluorene ® w127 =% F o M it A FHEF 3 RIFE

#HERE(Tg=115C ) #7 > DPVBI & %7 3 g < & -DPVSBF

f-l»

J

262 DPVBi A 23411716 B - F ¥ > Apie- HR

LM



3+ & & B ket (carbazole) ¢ A @ DPVBI p izt &4 > &
FIRELF R @ﬁhﬂ 142 gk distyrylcarbazole it & 4 o 3t H chpE A
< o fpgt DPVBI = ¢ s distyrylcarbazole it & 4 4 3 e iE

TR e TR R R poE e e

TRERAIG A+ A RMER LY o B i £/ 8 (energy
transfer) % ¢ j=4f 45_(charge trapping) i) > v ¥R £ ik 13
Ko HT R AP AR KT BEL LG T B RRRT

#7247 (polyfluorene derivatives ) » PF-OXD 12 2 PF-TPA-OXD - #%

fer VR FFINEHS O fued BLAR - i 751 F 00T (B
A 3E T 2% > EQEmw ~ 85%) & & & (>10%cd/m?) i %
At ARt g eni kAR E L R H BRI S AL A 2

L& AR o Ao POF (4 75 B pl48) 5 3% R4

Hrek 2z 2% (5.8% 2144cdim’) P& & o

ARG E D ‘f%f‘%%ﬁ@ﬁ%l'k_i# B % A~ 3+ » PFA-OXD -
AN FAFTEG RFORBESER (306 ) > exAdLp
dedfte A 2R A 5P PFA-OXD % 7 £ ocic § A+ Fal
b (EQEmax=153%) » " R P chic ¢ B4 3 k441 (EQE

=9.30%) -



Molecular and Polymeric Emitters for Organic-Light

Emitting Diodes

Student : Fang-ly Wu Advisor : Dr. Ching-Fong Shu

Department of Applied Chemistry
National Chiao Tung University

ABSTRACT

The work presented here describes the chemistry and the device
applications of small molecule-based. .and polymer-based emitters with
improved thermal stability: Chapter-one briefly introduces the history of
organic electroluminescence “and. how these devices work; chapter two
summaries the experiement section of synthetic routes and the

characterization methods of these emitters.

4,4"-bis(2,2-diphenylvinyl)-1,1"-biphenyl (DPVBI) has been proved
to be one of the most promising blue emitter because of its high
photoluminescence (PL) efficiency in solid-state. However, the deposited
films of DPVBI have a strong tendency to crystallize, which hinders its

applications in OLEDs (organic light-emitting diodes). Chapter three



describes the synthesis and characterization of the spirobifluorene-based
DPVBI analogue, DPVSBF, in which the bis(2,2-diphenylvinyl) groups
are connected through the 2 and 7 positions of the spirobifluorene
framework. DPVSBF possess a high glass transition temperature (T,) of
115 °C and enhanced morphological stability in comparison with DPVBI.
The DPVSBF-based device exhibits a 16-fold enhancement in the
operation lifetime relative to that of a similar device based on DPVBI. In
chapter four, we further prepared a serial of DPVBI analogues based on
carbazole-core in attempt to realize distyrylcarbazole compounds served
as blue light-emitting and; hole-transporting materials for OLED
applications. In a simple double-layer- device configuration, the
distyrylcarbazole materials exhibited lower turn-on voltages and more
efficient blue light than those obtained from the DPVBi-based device.

In a phosphorescent dye-doped polymeric light emitting diodes, two
different operating mechanisms, energy transfer and direct charge
trapping, can lead to the phosphorescence of dopants. In chapter five, we
have realized the preparation of highly efficient
red-electrophosphorescent  devices (maximum external quantum

efficiency, EQE.x ~ 8.5%) incorporating Ir or Os complexes at low



doping contents by using blue polyfluorene copolymers with built-in
charge-transporting side chains (PF-OXD and PF-TPA-OXD), in which
the direct charge trapping on dopant sites is the main operating
mechanism. The absence of charge-transporting pendent units—i.e., the
device fabricated from poly[9,9-dioctylfluorene-2,7-diyl] (POF)—Ied,
however, to relatively poor electroluminescence characteristics (5.81%
and 2144 cd/m?)

In chapter six, we report a bipolar charge-transporting copolymer,
PFA-OXD, which possesses  electron-rich fluorene-triphenylamine
backbones and electron-deficient oxadiazole pendent groups. This
polymer exhibited a very high glass transition temperature (306 °C) and
good thermal stability, without sacrificing its good solution processability.
According to the performances of the electroluminescent devices,
PFA-OXD is not only an efficient blue emitter (EQE.x = 1.59 %) but

also a good polymeric host for red phosphor (EQEax = 9.30 %).
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