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Student : Szu-Yu Chen Advisor : Dr. Chin Hsin Chen
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National Chiao Tung University

ABSTRACT

Inverted Organic Light-Emitting Device (IOLED ) has great potential to be

integrated with a-Si TFT and applied in large active-matrix OLED displays. In
order to get good performance, we have developed a highly efficient IOLED in
which the barrier height between indium tin oxide (ITO) and organic electron
transport material has been reduced by different electron injection materials. The
mechanism of electron injection can be rationalized by the formation of
interfacial dipole and trap states. By using Mg/Cs,CO;: Bphen as electron
injection bi-layer, the device of IOLED can achieve not only high performance

but also more stable device than those of the conventional OLED.
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Device Layer sequence

A Mg-Alq; (30)/Alqs:Ph-QAB(30)/a-NPD(5)/1-TNATA(43)/pentacene(45)-1ITO(90)
B Al-Bphen:Li (5)/Algs(25)/Alq;:Ph-QAB(30)/a-NPD(5)/1-TNATA(43)/pentacene(45)-ITO(90)
C Al-Bphen:Li (5)/Alqs(25)/Alq;:Ph-QAB(30)/a-NPD(5)/1-TNATA(43)/pentacene(20)-1ITO(40)
30— =
- ') "hole-only” L @
| 2
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§ .
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0 4 }
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§ 100
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04 _o——
0 a 8 12 16
Voltage (V)

® 1-4 : J-V Bl(a) hole-only - (b) electron-only devices.

2 8 Kho® A SR F &4 ML B L AR B~ NoR 2
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118 S5 & 4 5 TTO/Oy/CF/NPB/AIGY/LIF/AL (B14-1) Grt > i b %

v

kBT F+d AIQ/LIF/ALAE 2 7 FFFr o 2 2V R G

3 LiF + Al + 3 Alq; —»AIF; + 3 Li*Algs

LiF/Al

Alqgs

NPB
02,CFx
ITO

Substrate

Flt 5 0 FERR T 0L~ JLITO &~ Algs h LUMO A7 24> ¥ ik
N T mek{;{ 3t - & electron-only = it kX %% - C.C Wu & &3t 2004
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Alor Ag /Alg; (80 nm) /LiF (0.5 nm) /Al
Note:
ultrathin trilayer : Alqs (0.2 nm) -LiF (0.2 nm) -Al (0.3 nm)
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® 4-2: 7 F electron-only = it thv J-V 3 pcH [17]
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(EIL)3] Algq; LUMO &% o d B] 4-2 ,l‘l'ﬁ o mF+d TiRAlLA A~ d 3T
3 Algy/LiF/Al * § F vt de g + 2 4&d Al &8 Ag i~ Algs 9
LUMO #-% % e % > % 24P 4e 7 - & trilayer i Al &% 8_Ag & Alq; F P &g i
773

MR F I rFTFS o HINT B E R KT I AR AL L

“Iml"\

Algze FIpt oA = ¥ > AP L 7 & 7 F2ITO § &> 25+ d ITO /2 » Algs
g R+ oo AP s 3 -k # dhelectron-only - 2 (B] 4-3):(1) Al/Alg; (80
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trilayer 974 3¢ o
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di(styryl)amine-based 11§ 5k 43 2.4 » p-bis(p-N,N-diphenyl-aminostyryl)
benzene (DSA-Ph) » H & 5i5 84 L - {2k ~ #2057 1 3E9.7 cd/A

&% % 220 mA/em® o CIEx,y (0.16, 0.32)F %d=45% A& 100 cd/m>™ H 3 1+

B/
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T L 46,000/ FF oo F]pt o A s FIBOLEDS: 5k g d B kg
kR 4 % € * DSA-Ph : MADNegEk 8 sk » H 3 3 Tl » B kR A
5| % Mg/Cs,0: Bphen and WO5/Al - £ 4 E37¢7 > &#IBOLED® > H »xd# 1y
]:£12.3 cd/A T in B B 20 mA/cm’ 155 # T > H CIEx,y (0.16,0.31) o d
&% > @ 5%OLED4-IBOLED# CIEE A f4pf > ¥ £ 44k TR A
T > IBOLED =¥ gr&_i# SLOLEDen] - 3 B2 % o i 4ot s ehk
] 5 3N P Eﬁ KR 3 Rk ehT o 3 AP H 70 4 Bcarrier-only & 2 3 1t
# ¢ (1) ITO/O,, CEx/NPB (60 nm)/Al, (2) ITO/Alqg; (75 nm)/Al, (3) ITO/M g
(3nm)/Cs,O: Bphen (11 nm)/Alqs (60 nm)/Al and (4) ITO/ NPB (60 nm)/WO;
(5 nm)/Al HJ-ViE % Bl P>+ B] 4-23 ° j&d8] 4-23 > IBOLED eelectron-only 7!
hole-only = i# i+ >+ i# $LOLEDZ electron-only#[lhole-only = i ¢ [ > d b 4
% o A e e o IBOLEDE + ¢ F +¢ @ SLOLED &) { & eh-T fir > 2

Flet i3 = pIBOLED#%3 ¢ @ $LtOLED 3 ¥ { % c»cF o
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® 4-23 : IBOLED 4ri# 3t OLED 2_ carrier-only :1]J-V B

VTS F Sl P (ID0) - S HE T S @

=M (energy barrier) ¥ :E P F »xF ~ it » NPT 7 R adE ST £ B

2 FFE PN ) o BfE o AP E D * bi-layer - Mg/Cs,O: Bphen ¥ 14 7
S g BRSNSk %%‘f; &> EIL fe HIL ¥ 1 5 »xeec 3 2+ R F T

x> ¥t & IBOLED v 2 {83t B3 OLED { B 9»cd o AFEkXk3 g6

IBOLED e»e% fafple & i ® BT 5 @5 OLED 71 1.3 & 2.
# > % C-545T 43323 & & 9 IBOLED H »x 5 vt i@ 58 OLED erc s { 4.3

22 % e b FRkFRe 32T Bphen ¥ o BLPR4S B R WG 4

= EER R

Bphen ehi*+ kR~ ¢ hj P IR A2 & i fy - &
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