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Sky-Blue-Co-Oligomer-Light-Emitting Diodes ‘with Inorganic-
Copper(I) Thiocyanate for Efficient-Hole Transporting.

Wei-YaSu', Hsiang-Yen Liu!, Zi-Hao-Wang?, -and Chun-Yuan Huang!-* .
'Department-of - Applied Science, National Taitung University, Taitung 950, Taiwan, “Institute-of*
Microelectronics and Department of Electrical Engineering, National Cheng Kung University, Tainan
70101, Taiwan.

*Corresponding-author:-laputa@nttu.edu.tw .

as' the- hole- transporting- material- because- it- is hlghly transparent,
highly stable, low cost-and easy to-solution process for-organic light-
emitting diodes (OLEDs). In device characteristics, With higher work
function of CuSCN. the tumm-on voltage of the sky blue OLED with
the 3.7-bis[7-(9.9-di-nhexylfluorenyl-2.7-diyl)-9.9-di-n-hexylfluoren
-2-yl]-dibenzothiophene-S.S-dioxide (HFSO)-emission- layer- can-be
as- low- as- to- 2.8- V.- which- is- comparable- to- the- device: with-
PEDOT;PSS. electrialluminance: (EL)- and- photoluminance- (PL)
showed- a- peak- at- 484- and- 450 nm,- respectively.- Based- on- our
demonstration, the- CuSCN-might- be-a- promising-candidate- for the
next-generation-electronic and-optoelectronic applications. .

Index- Terms-— Copper- thiocyanate,” OLED," Efficient- Hole-
Transporting

L INTRODUCTION -

In- modern- device- design,- blue- organic- or- polymer- light
emissive materials were typically with deep valence band edge-
or highest-occupied molecular-orbital (HOMO) levels, which
makes- the hole- difficult- to- inject- from- the- anode- and-
radiatively-recombine-with-the-electron. - That- is, without-the
hole- transporting: materials- such- as- poly(N,N'"-bis-4-
butylphenyl-N,N'-bisphenyl)benzidine:  (poly-TPD)- and,
nohifQ.vinvlcarhazalel: (PVKY

the: low- waork: function- af:

%ﬁﬁﬁ% (ERAR)

isopropyl-alcohol-by-ultrasonic-cleaning-machine-for-10-min.
Then, the substrate was dried with N> and treated by UV-ozone
for 30 min. PEDOT:PSS purchased from Heraeus-was diluted
with-isopropyl-alcohol (IPA)-in-aratio-of PEDOT:PSS to-IPA
as-3:2.-The mixture were-filtered-out-by-0.45-um-nylon-filter
and-spin-coated on 1TOat-5000 rpm for 60 s, then the film was
annealed- at- 170 °C- for- 30 min.- The: CuSCN- dissolved in
diethyl-sulfide-(DES)-at-17.5-mg/ml-was-spin-coated-at-4000
rpm-for 40 s, then the film was-annealed at 100 °C-and 75 °C
for-30-min-in-a-nitrogen-filled glove box. HFSO, the emission
layer,- was- spin-coated- at- 2500 rpm- for-40 s- and- annealed-at
60 °C-for-30 min. -Finally, -Ca-and-Al-with thickness-of -30-and
120-nm, respectively, were thermally evaporated-at-1.0-x-107
torr. -

. II1. ‘RESULTS -AND DISCUSSION -

. Fig l(b) shows the pmposed device energy band diagmm
favorable for-hole injecting into-HFSO due to- asma'l.l'e'r.éﬁérgy
barrier-(0.2-eV). The- surface- morphologies- of- PEDOT:PSS
and- CuSCN- films- are compared- by the' atomic force

microsconic{ AFMV-imaoes-shown-in-Fio -2 -the-ronohness-of
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Normalized absorption of HFSQ. Inset is a photograph of HFSO solutions with and without UV irradiation.
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= of CuSCN in co-oligomer OLEDs for efficient hole
transporting. Transparent and smooth CuCSN films
can be obtained by spin-coating the solution on ITO
= 3 ® substrates at 4000 rpm for 40 s. The annealing
@ i g temperature of CuSCN also plays an important role in
determining the device performance. By annealing the
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(a) LJ-V, (b) current efficiencics-luminance curves. and (¢) EL and PL spectra of HFSO. (d)

photograph of the device at an applied voltage of 0.5 V.

film at 75 °C. Sky blue OLEDs with a turn on voltage
of 2.8 V, a maximum luminescence of 8234 cd/m?, and
the moderate current cfficiency of 0.62 cd/A were
obtained.
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