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The densities and mobilities of carriers in semiconductors can be obtained from the Hall effect
measurements. In conducting polymers, however, a carrier density obtained from the Hall
effect measurement is larger than those obtained from other experimental methods. This result
is attributable to the fact that hopping electrons do not contribute to the Hall voltage. In this
work, electrical conductivity and Hall effect measurements of a highly conducting H>SOs-
treated poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT:PSS) film were
performed in the temperature range between 21 and 302 K using the TOYO corporation New
ResiTest 8400 system. The observed electrical conductivities were fitted with an equation of
the sum of a band conduction term oi(7) = 1/(aT + po) and a hopping conduction term o»(7) =
ovexp[—(To/T)"* * V] (d: dimensionality of the electrical conduction path) using the least-
squares method. Assuming that only the band conduction carriers contribute to the Hall effect,
the densities and mobilities of band conduction carriers were calculated as a function of
temperature. The result also indicated that a carrier has a plus charge, i.e., hole. Reasonable
values of carrier densities were obtained for the two- and three-dimensional hopping cases. X-
ray diffraction measurements indicated that a layered structure is formed on the substrate. Thus,
the two-dimensional hopping conduction probably occurs.
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