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Abstract: Organic light emitting diodes (OLED) technology is considered to be the next generation of display tech-
nology, and has gradually occupied the mainstream of the market, but the performance of OLED is still largely limit-
ed by electron transport materials, especially in high-performance deep blue light devices. Because it is difficult for
organic molecules to obtain high electron mobility, and the recombination zone in the device is usually close to the in-
terface of the electron transport layer, which requires the electron transport material to have a high triplet energy level
to confine the exciton, especially the blue light exciton with high energy. However, high triplet states (poor conjuga-
tion) and high mobility (strong conjugation) have always been difficult to reconcile in the design of organic mole-
cules, and a wider band gap will also lead to poorer thermal stability. These problems have been affecting the devel-
opment of OLED electronic transport materials. In this paper, several elements of high performance electronic trans-
port materials are introduced, including thermal stability, photochemical stability, electron mobility, the frontier or-
bital and the triplet energy level and so on. And the important research progresses of the micromolecular electron
transport materials in 21st century are summarized, in order to provide the reference for the development of the ideal

electronic transfer materials in the future.
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Fig.1 Recombination zone for excitons in OLED
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Fig.2 Several common electron accepting groups
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Fig.3 (a)Phosphorescence and TADF luminescence mechanism. (b)Ideal triplet state levels in the HTM/EML/ETM.
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-2.07

-2.5 27y 376V -2.6 eV

29N 300y

3.5 35 ¥ —

_4.0_

by
1qdl

-4.54|:

qdidcuy,
ddidpyul,
qdAdug

qdfqdy,
ddINALE

=5.01
-5.5

dod
ddidu],
WdWAdED
WdWAdPd
WddAdPd

-6.04

67 eV=6.7 ¢V 6.7 ¢ 6.7 eV =6.7 oV el e
6.7 eV=6.7 eV =6.7 eV 6 6.7V e oy

-7.0-

DPPyA BPBiPA
?‘0
0, QL
0
TSPO1 PO-T2T
23 eV 22y
— -2.5eV
= 20N ) 7 evo2g eyt 2.7 eV ]
- -2.8 eV
-3.0eV 3.0 eV ]
35eV
ol (1 3
1N I B ] =
ol 2l =155 = =2 El 2| 2| 2
8] g = »
T Al 2 == g T 4
S = =] 2| || » < || = I
o [l v =l = > > (=)
=] = -
e -
3 2
L l-s7evszevl | =3
[F5.9eV-59¢ —._(. ooy m" -59eV 5.9 eV

<11V Sy

~7.0eV

Fl6  ASCH K 2oL T & S b kL BE 2 1R

Fig.6. ETMs energy level diagram mentioned in this paper



CERE

JEIRTE, 4. OLED M & 4 A Rt 53 0 J 33

TSPO1 1E 2 ¥+ BH £4 )22 B I T % ¥ %% O OLED
R T 25, 1% WA R ROCES . R S
JE P RO SR B Y PO-T2T B A B 1 T, AT Hy,
TiE R R H H LUMO BE 9 ¥ 1 28 5 72 A i

G AW I HRZ 0wk A W A E P AT
B2, A RE S B E SV AR E A L. Lk
Lewty o3 F UL B S, A SCHT 88 I g B BE 2 P L
K6, iy ke THRIVERES BB A TR 19,

Rl ANFRMBFEHMBEESELE

Tab. 1 Summary of performance parameters of ETMs involved in this paper

HOMO/eV LUMO/eV T/ eV T./C Mobility/ (em*+V™"'-s™) Reference
Alg, -5.8 -3.0 2.0 172 1x107° [29]
TPBi -6.2 -2.7 2.7 129 1x107° [30]
Bphen -5.6 -3.0 2.5 60 5x107* [32]
BCP -6.7 -3.2 2.6 6x107 [33]
TmPyPB -6.7 -2.9 2.8 79 1x107° [34]
TpPyPB -6.7 -3.0 2.6 — 8x10™ [34]
Tm2PyPB -6.4 -2.7 2.8 77 1x107° [35]
Tm4PyPB -6.7 -2.9 2.8 99 7x10™ [35]
BmPyPB -6.7 -2.6 2.7 — 1x10™ [36]
3TYMPB -6.8 -3.3 3.0 — 1x107° [37]
B3PYMPM -6.8 -3.2 2.8 — 2x107° [38]
B4PYMPM -7.1 -3.5 2.8 — 1x107™* [40]
B4PYPPM -7.2 -3.4 2.8 — 1x107° [39]
DPPS -6.5 -2.5 2.7 — — [43]
TemPPB -7.0 -3.0 3.2 97 3x107 [44]
22-TPSF -5.9 -2.6 2.5 191 — [46]
27-TPSF -5.9 -2.7 2.5 195 — [17]
27-mTPSF -6.0 -2.7 2.4 186 — [47]
4-4PySF -6.0 -2.6 2.4 — — [48]
40TPSF -5.5 -2.3 2.5 250 — [49]
DPPyA -5.9 -3.0 1.8 135 1x107° [50]
BPBiPA -5.7 -2.7 1.8 185 1x107° [51]
T3PySS -5.7 -2.2 2.7 142 2x107 [28]
iTPBI-CN -5.9 -2.8 2.7 139 — [52]
TSPO1 -6.8 -2.5 3.4 — — [53]
PO-T2T -17.5 -3.5 3.0 — 1x107 [54]
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