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Study of low power consumption and high-performance semiconductor devices
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To exceed the limits of silicon semiconductors, we have focused on
germanium for low-power-consumption and high-performance
electronics.
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Research Contents in Progress

To realize a high-performance transistor using germanium (Ge),
we have developed the surface treatment methods and direct
growth of a high-k insulator on Ge.
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We are searching for materials and structures to form a
high-quality interface at atomic level by using first-principle
simulation.
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We have clarified the structure of defects in SiO2 as a
gate-insulator by using molecular orbital calculation and optical
properties.
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[ T. Kanashima, R. Yamashiro, M. Zenitaka, K. Yamamoto, D. Wang, J.
Tadano, S. Yamada, H. Nohira, H. Nakashima and K. Hamaya:
“Electrical properties of epitaxial Lu- or Y-doped La:0s/La:03/Ge
high-K gate-stacks”, Materials Science in Semiconductor
Processing 70 (2017) 260.

[Electrical properties of epitaxial La20s/germanium (Ge) structures
can be significantly improved by using epitaxially grown
Lutetium(Lu)- or Yttrium(Y)-doped La:0:s passivation layers|]

[71 T. Kanashima, H. Nohira, M. Zenitaka, Y. Kajihara, S. Yamada and K.

Hamaya: “Effect of Atomic- Arrangement Matching on La20:/Ge
Heterostructures for Epitaxial High-K-Gate-Stacks”, J. Appl. Phys.
118 (2015) 225302.
[We demonstrate a high-quality La20s layer on germanium (Ge)
as an epitaxial high-k-gate-insulator, where there is an
atomic-arrangement matching condition between La.03(001)
and Ge(111)]

[0 T. Kanashima, Y. Katsura and M. Okuyama:“Organic Ferroelectric

Gate Field-Effect Transistor Memory Using High-Mobility Rubrene
Thin Film”, Jpn. J. Appl. Phys. 53 (2014) 04ED11.
[Organic ferroelectric field-effect transistor (FET) memories have
been fabricated using pentacene as the semiconductor and a flat
poly(vinylidene fluoride—tetrafluoroethylene) [P(VDF-TeFE)] thin
film as the ferroelectric gate. ]
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