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This work provides a platform to study the physical properties of conjugated
polymers from high carrier density to low carrier density. By varying the UV-irradiation time, the
carrier density in these films is precisely controlled over more than three orders of magnitude. By
measuring the Seebeck coefficient of the film as a function of the UV-irradiation time, we find a
maximum power factor of ~42 microW/mK2 at a carrier density of ~5 x 1020 cm 3. Thus, the use of
photoinduced dedoping not only provides a platform for understanding the physical properties of
conducting polymers but also is useful for developing applications requiring patterned, large-area
conducting polymers.
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1. Photoinduced dedoping reaction of
PEDOT/PSS using the photobase generator.
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2. Absorption spectra of films of
as-cast PEDOT/PSS, PEDOT/PSS-PBG, and
UV-irradiated PEDOT/PSS.
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3. Carrier mobility as a function of
carrier density for transistors based on
PEDOT/PSS-PBG thin Films.
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4. (a) Emf as a function of temperature
different for obtaining the Seebeck
coefficient of a PEDOT/PSS-PBG film with
a given UV-irradiation time. The inset
shows the device structure for the
Seebeck coefficient and
electrical-conductivity measurements.
(b) Resulting Seebeck coefficient and (c)
power factor as a function of carrier
density.
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