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Systems Evaluating Local-scale Charge Carrier Mobility at Interfaces
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Abstract

Charge carrier mobility is one of the most important physical prop-
erties for evaluating semiconductor performance. In this study, we
employed field-induced time-resolved microwave conductivity (FI-
TRMC) method featuring contactless evaluation of intrinsic carrier
mobility, instead of the widely used field-effect transistor (FET) ap-
proach. In order to analyze the electronic properties of the semicon-
ducting materials, temperature control is a significant subject. In this
study, we have addressed to develop the variable-temperature (VT) FI-
TRMC system. Graphene and pentacene were selected as target mate-
rials and each of them was evaluated at —70~22°C using the FI-TRMC
method under the flow of cooled N, gas. The single-layer graphene
and vapor-deposited pentacene on a poly(methylmethacrylate) layer
showed negative and positive correlations between temperature and
hole mobility, respectively. This observation strongly agrees with the
proposed conduction mechanisms; i.e., the band model was most like-
ly operated for the single-layer graphene while the hopping conduc-
tion dominated the pentacene. From the Arrhenius plots, the activation
energy of pentacene was estimated at 92 meV, which agrees with that
previously reported for typical organic semiconductors. These results
indicate the reliability of our VT FI-TRMC system.
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