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The performance of CMOS ULSI circuit is pursued from the viewpoint of ultimate miniaturization and diverse-functionalities

integration. These approach is the fundamental of Green ICE (Information, Communication and Energy) Technology.
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(Current Topics)

1) RF CMOS Circuit (Masu, Ito and Yamane)

With ‘one cellphone per person’ situation, it is predicted that
everything will have their own wireless communication functions. If
it is to be fulfilled in an object, naturally it will be equipped with
built-in sensor, and therefore circuit technique with lower power
consumption, smaller size, and power supply that does not rely too
much on battery life has become necessary. This group has
researched a scalable RF CMOS wireless transceiver circuit and an
ultra-low-power RF circuit technique. ‘Scalable’ here means as the
utilized CMOS technology generation progressed, the circuit also
shows improvement in size consumption, as well as its performance.

This research is performed in cooperation with Prof. Noboru

Ishihara, Solutions Research Laboratory.

2) Integrated CMOS-MEMS Technology
(Masu, Yamane and Ito)

In order to further enhance the functionality of CMOS integrated
circuits, “More than Moore”  is becoming a key trend where not only
signal processing, but the integration of diverse functions such as
sensing and telecommunicating capabilities would play an important
role. Our research is mainly focusing on MEMS
(Microelectromechanical Systems) as a promising technology for
high-performance and substantially miniaturized sensors to be
integrated in CMOS circuits. By developing wafer shuttle services
that enables researchers from various academic fields to realize
multifunction integrated chips, say, CMOS-MEMS chip, we are
proposing a new academic field “Science and engineering of
multi-physics”.  Providing a novel multi-physics simulation platform
on off-the-shelf circuit simulators should also be our research target so
that everyone can easily model and design the integrated behavior of
CMOS and MEMS components that seamlessly interact each other.

This research is performed in cooperation with Visiting Prof.
Katuyuki Machida, from NTT-AT.

3) Toward Swarm Electronics (Masu, Ito and Yamane)
Functions of sensing, data processing, communication, and power
generation are integrated onto CMOS ULSI, and then they are scattered
and placed at various places. The communications among them induce
function as swarm: SWARM ELECTRONICS. Researches are
performed in cooperation with Prof. Kunihiko Goto, ICE Cube Center.
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