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Assistant Professor
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Development of all-solid Li batteries with high rate capabilities utilizing nano polarization interfaces
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‘ N The most severe issue to be solved for the all-solid state lithium ion batteries (ASSLIBs) is to reduce the resistance in the
THEE Li deficient layer. We have been drastically improved the high charge-discharge rate capability,for the liquid electrolyte
Takashi Teranishi  based LIBs, by incorporating dielectric polarization assist into the cathode redox reaction. By applying the technique to
the ASSLIBs, the active material with its surface decorated by BaTiO; showed notably superior charge-discharge rate
characteristics.
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Carbon nanotube yarn: the route toward elastic soft actuator material
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We demonstrate an elastic actuation from a double-walled carbon nanotube (CNT) twist-spun yarn directly from the long

and dense CNT array substrate, and a coiled fibre (2-ply yarn) composed of twisted CNT yarn and polymer fibre, such as

W BE nylon fibre, under the series of pulsed voltages. The actuations are driven by very fast Joule heating of CNT yarn under

Yasuhiko Hayashi  an external bias. These new type of soft actuation materials are up-and-coming to realise robotics and ultra-small motors.
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:R(_al_alization of secure and reliable communication in a remote control type / autonomous mobile system in the

oT era
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With the advent of the 10T era in recent years, secure and reliable communication technology is required. Computing

BE Rz power of microcomputers such as Arduino uno used for loT devices is not high and it is difficult to perform high-speed

Yasuyuki Nogami  processing. Our objective is realization of high speed, secure and reliable communication by implementing 256 bits of

elliptic curve cryptography on Arduino uno, and the results are reported this time.
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Development of a security computing chip that securely performs device authentication in the loT era
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4 |oT era has come. Everything will be connected to the Internet and various types of information are transmitted between
o not only computers but also small devices, namely loT devices. Computers implementing modern CPUs can efficiently
TEIEE #F and securely carry out encryption and decryption for the secure transmission; however, it is heavy operation for
Kenngo lokibe microcontrollers in loT devices. In the 0T era, many of things around us will be connected to each other on the network
that is why the importance of security becoming one of the most crucial concern. In addition, we also have to consider the
electromagnetic physical attack called side channel attack (SCA). This talk introduces how to resist to SCA and evaluate
the secureness from SCA.
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