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ABSTRACT: A series of diamine-cored tetrastilbene
(DTS) derivatives bearing various aliphatic anchaaiic

based on a thermal evaporation method, which has
drawbacks in terms of manufacturing costs and large

substituents was designed and synthesized for sise &€& production.[6,7] Consequently, studies have fo

solution-processed hole transport layers (HTLs)in
ganic light emitting diodes (OLEDs). The chemical
structures of the DTS derivatives were strategicdé-
signed to increase solubility in organic solverdsweell

as to avoid self-crystallization, and thus ensurdadble
morphology under Joule heating while maintaininii ef
cient hole transport capabilities. The five DTS igker
tives, composed of different conjugation structures
yielded reasonably good hole transport behavioh it
marginal charge carrier mobility of ~T0cnm’V's?,
which is similar to that of vacuum-depositieN-bis(1-
naphthyl)N,N-diphenyl-1,1-biphenyl-4,4-diamine

(NPB). Due to the high glass transition temperatwe
the DTS derivatives, this satisfactory charge foarts
behavior and smooth surface morphology were con
served up to 180 °C. Green OLEDs were preparedjusin
tris-(8-hydroxyquinoline) aluminum (ArC545T as the
emission layer, and the OLED performances of the-so
tion-processed DTS HTLs and the vacuum-deposite
NPB HTL were compared. A high luminance efficiency
of 11.5 cd A' was obtained for one solution-processed
DTS HTL, which exceeds that of the NPB HTL (10.01
cd AY). Furthermore, the DTS HTLs enabled a stable
OLED operation, with double the accelerated h&f-if

the NPB-based device.
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1. Introduction

Due to the rapid development of materials synthasds
lighting technologies, organic light emitting diade
(OLEDS) are considered as promising candidatefidbr
panel displays and solid-state lighting applicaifir3]
Recently, highly efficient emitters and out-couglin
techniques yielded OLED current efficiencies exoegd
200 cd A, thus meeting the requirements for commer-
cial application.[4,5] However, these achievememts

1

%

cused on solution-based processes that are exptected
allow low-cost plastic electronics by large areadurc-
tion and high-throughput methods.[8] However, ie th
case of solution-processed OLEDs, the efficiencstils
very low compared to that of vacuum-processed
OLEDs.[9-12]

Due to the structural complexity of multilayer @éuting,
transporting, and emitting layers along with theferfa-
cial layers) stacked OLEDs, determination of a sleei
factor to enhance the efficiency of solution-preess
OLEDs was desirable. Among the known layers and
interfaces, the hole injection layer (HIL) and hole
transport layer (HTL) lower the energy barrier betw
the anode and the emitting layer to allow efficielmarge

delivery and lighting.[13] In addition to favoraldaergy
barrier characteristics, the HIL/HTL must also dxhi
anode planarization, high transparency, sufficieon-
uctivity, good electron blocking ability, and goexci-

n blocking ability. Thus, for developing highlyfie
cient solution-processed OLEDs, optimization of the
HIL/HTL is a priority. For the HIL, poly(3,4-
ethylenedioxythiophene:polystyrene sulfonate)
(PEDOT:PSS), metal oxides, and metal sulfides laee t
preferred materials due to their superior elediiogtical
characteristics.[14-19] Among them, the majorityref
cent reports on solution-processed OLEDs have em-
ployed PEDOT:PSS as the HIL and reported their rea-
sonably good performance. However, in the caséef t
solution processed HTL, there are very limited narsb

of materials that have been known to allow a sigffic
decrease of the energy barrier and satisfactoctriel

and thermal stability.[20-22]

Ideally, in addition to the above-mentioned chardst
tics, HTLs must possess the following propertig§:He
HTL must protect the emission layer (EML) from the
acidity of PEDOT:PSS; ii) It must be deposited from a
solvent orthogonal to that used for the HIL; and iii) It
should be thermally stable to ensure the operdtistaa
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