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Abstract
Poly(3,4-ethylenedioxythiophene) : poly(styrenesulfonate) (PEDOT : PSS) has attracted a great deal of attention as a transparent

conductive material for organic solar cells or organic light-emitting diodes due to its high electrical conductivity, optical trans-
parency, and excellent mechanical flexibility. It is well known that a solvent doping for PEDOT : PSS thin-films significantly
increases the conductivity of films. In this paper, the effect of various kinds of solvent doping and post-treatment on the
electrical and structural properties of PEDOT : PSS thin-films is investigated. The solvent doping greatly increases the con-
ductivity of PEDOT : PSS thin-films up to 884 S/cm. A further enhancement of the conductivity of PEDOT : PSS thin-films
is achieved by the solvent post-treatment which raises the conductivity up to 1131 S/cm. The enhancement is mainly caused
by the depletion of insulating PSS and forming conducting PEDOT-rich granular networks. Strong optical absorption peaks
at the wavelength of 225 nm of PEDOT : PSS thin-films indicate the depletion of insulating PSS by post-treatment. We be-
lieve that the solvent post-treatment is a promising method to achieve highly conductive transparent PEDOT : PSS thin-films
for applications in efficient, low-cost and flexible organic devices.
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Figure 1. (a) Chemical structure of PEDOT : PSS, schematic of the

process for (b) a solvent doping and (c) a solvent post-treatment for
PEDOT : PSS films.
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Table 1. Solvents for Post-Treatment and Observed Electrical Con-
ductivity of Post-Treated PEDOT : PSS Films Reported in literature

PEDOT : PSS ¥ 3% A7) % o
%=1 ZyE A7 AE® gl
PH1000 (Clevios) EG 1131 S/em 2 adr
PH1000 (Clevios) EG 1418 S/em [7]
PH1000 (Clevios) Methanol 1362 S/cm 9]
PH1000 (Clevios) H,S04 2400 S/cm [10]
PH1000 (Clevios) H,S04 4380 S/cm [11]
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Figure 2. The conductivity of PEDOT : PSS films with various kinds
of solvent doping as a function of solvent concentration.
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Figure 3. The conductivity of various kinds of solvent post-treated
PEDOT : PSS films (a) without a solvent doping, and (b) doped with
6 vol% EG before the post-treatment.
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Figure 4. AFM phase images. (a) pure PEDOT : PSS film, (b) 6 vol%
EG doped PEDOT : PSS film without a solvent post-treatment, (c)
post-treated PEDOT : PSS film without a solvent doping, and (d)
post-treated PEDOT : PSS doped with 6 Vol% EG.
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(b) a post-treated PEDOT : PSS film without a solvent doping, and (c)
a post-treated PEDOT : PSS doped with 6 Vol% EG.
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