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Optimization of highly conductive PEDOT:PSS transparent electrodes

for organic light-emitting diodes

Yoon Kyung Seo

Department of Display Engineering, The Graduate School,
Pukyong National University

Abstract

The development of high performance electrodes is of great importance for
efficient, low—-cost organic optoelectronic devices such as organic solar cells
and organic light-emitting diodes (OLEDs). The commonly used indium tin
oxide (ITO) as a bottom electrode remarkably increases device costs due to
limited indium supply and the inherent brittleness of the material, which
hinders the applications in flexible devices.
Poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT:PSS), a
conductive polymer, is in particular regarded as a promising electrode
material due to its high transmittance and conductivity, and mechanical
flexibility. It is investigated that an addition of polar organic compounds
with a high boiling point or various solvent post-treatment methods greatly

increases the conductivity of PEDOT:PSS films.

In this work, we demonstrate high conductivity PEDOT:PSS films with
2-ethoxyethanol (2EE) which greatly improves the conductivity of
PEDOT:PSS films up to 761.7 S/cm. Additionally, a solvent post-treatment



performed for the PEDOT:PSS films further enhances the conductivity of
2EE doped PEDOT:PSS films up to 9409 S/cm. The sheet resistance of the
post—-treated PEDOT:PSS film greatly decreases from 162.3 ohm/sq to 116.2
ohm/sq. The optimized PEDOT:PSS shows a low transmittance of 82.3 %
with a low sheet resistance of 116.2 ohm/sq, which values are sufficient for
the transparent electrode in OLEDs. The optimized PEDOT:PSS films with
2EE are adopted as a bottom electrode for organic light-emitting diodes and
show excellent device performance. The efficiency of the OLED with
optimized PEDOT:PSS films is comparable to that of the reference OLED
based on ITO electrodes. The results indicate that the optimized
PEDOT:PSS films with 2EE can be a promising transparent electrode for
low-cost, flexible ITO-free OLEDs.

Keyword : Transparent Electrodes, PEDOT:PSS, Conducting Polymer, OLED
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10 20 30 40
0 vol.%
vol.% vol.% vol.% vol.%
oA g
72665.1 557.1 290.1 353.1 457.9
[ ohm/sq |
= 7 E
=% 82.4 88.1 87.3 87.0 87.8
[ % 1
ATE
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b A 2F Al 29 E e E dEste] o] WE H7) A 3sHA 5
del Aolg Flstdth e Zonyl gle] 20 vol.%e] 2-
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3-1. Solvent F&f o] W& post-treatment

solventZ o] &3te] post-treatmentE A3 HTE o] o

PEDOT:PSSzee ¥H2H 1500 rpme] =& =2 2218k
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post-treatmentE 433192 w2
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t}. ¥HH ) EG treatment®} methanol drop—treatmentE A <] s}ale=
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treatment treatment _
i Aol
A ¥
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EG
dip 286.9 251.4 -355
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DMI
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2EE
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methanol
dip 322.0 341.7 +19.7
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3-3. Drop post-treatment®l] W& A2HEZH W3}
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3-4. Drop post-treatment®] AFM 3}

19 102 PEDOT:PSSg;, PEDOT:PSSsgg, post treatment®
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Al 44 OLED device
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