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This Doctor thesis consists of two parts. Part 1 consists of eleven chapters. In part 1, a study on phenacene single
crystal field-effect transistors (FETS) is reported. Part 2 consists of two chapters. In part 2, a study on metal doped
hydrocarbon superconductors is reported.

In part 1, various types of phenacene single crystal FET devices have been fabricated and their characteristics have
been systematically and quantitatively studied. In chapters 1 - 4, the author describes on the background of this study,
the growth of single crystals, the electronic structures of phenacene molecules and solids, and the theoretical
background. In chapter 5, the fundamental FET properties of phenacene single crystal FETs are reported. The FETs
shows p-channel FET properties, and a large concave behaviour caused by large contact resistance between single
crystal and source / drain electrodes is raised as a serious problem in the FETSs. In chapter 6, an interface modification
with insertion materials is tested to solve the problem raised in chapter 5. The interface modification lowers the concave
behaviour found in output curves at low absolute drain voltage, |Vp|, range. The interface modification decreases the
concave behaviour in the output curves, from which a decrease in hole-injection barrier height, ¢, is quantitatively
evaluated in chapter 7. The effect of electron acceptor / donor on barrier height is well scaled by the redox potential,
Eredox, Of insertion material. In chapter 8, the utilization of high-k gate dielectrics is investigated for low-voltage
operation, and the |Vy| is reduced to 2.6 V in [7]phenacne FET with HfO, gate dielectric. In chapter 9, the bias stress
and O, gas-sensing properties are investigated in [7]phenacene single crystal FET. In chapter 10, the author describes on
the characteristics of [7]phenacene single crystal FET with EDL capacitor, which enables very low-voltage operation
(IVtul = 2.3 V). Finally, in chapter 11, the author describes temperature dependence of FET parameters in [7]phenacene
single crystal FET. The channel transport in [7]phenacene single crystal FET can be explained by band-transport model.

The author reports study on picene superconductor in part 2 consisting of chapters S-1 and S-2. In chapter S-1, the
introduction to hydrocarbon superconductors is provided. As seen from chapter S-2, Raman scatterings indicate that
Kypicene shows superconductivity only for x = 3. The different pressure dependence of T, in two superconducting
phases in Kspicene is studied. One superconducting phase with T, = 7 K shows a negative pressure dependence of T.. In
contrast, the other phase with T, = 18 K exhibits a positive pressure-dependence which cannot be understood with the
simple BCS mechanism. Finally, a new synthesis method for superconducting Kspicene by a solution process with
monomethylamine, CH3NH,, is developed. The method enables selective preparation of Kspicene with T, = 18 K. The
structure for 18 K phase is also suggested. The new superconductor, K,coronene, with T, = 7 K is also developed in this
study.
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