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Advanced Microdevices Division

Electron Devices Section

(Research Field)

(Hiroyuki Ito Group)

Hardware technology for sensor/actuator devices related to cyber-physical system and wireless sensor network. RF circuit technology

to connect objects in the real world and the cyber space through wireless network.
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Fig.4 20Gbps Low-Power DEMUX
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(Current Topics)
1) Hardware technology for cyber-physical system and
sensor network system

Our research aims for achieving low-cost wireless sensor
network consisted of battery-less sensor devices with ultra-low
power CMOS circuits, sensors and energy harvesting technology.
Our group has developed RF CMOS circuit technology to
improve power consumption and form factor, and has been
researching the new sensor network hardware technology based
on stochastic resonance and swarm intelligence.

Specific target-applications are currently as follows: (1) a lost
article finder using our ultra-low power RF transceiver
technology, (2) an oral pH-sensing system, (3) an accelerometer
based on integrated CMOS-MEMS technology, and (4) a bacteria

sensing system.

2) Advanced communication circuit technology
2. 1) Ultra-low power RF Circuit technology

In the future, the huge number of sensor devices will be
implemented into every object in the real world, which requires
the device to be extremely low cost. The energy harvesting
technology can reduce battery and hardware-maintenance cost,
however it can only supply very low power to the load circuits.
Our group has been developing RF transceivers and wireless
communication modules that can operate tens of microwatt.
2.2) Nobel circuit technology exploiting MEMS technology

Performances of components in wireless transceivers, e.g.
oscillators, are deeply affected by characteristics of passive
components. The RF-MEMS components such as a film bulk
acoustic resonator have much higher Q-factor than on-chip LC
resonators and enable to achieve the oscillator with ultra-low
phase noise performance and so on. We have been developing an
ultra-low power oscillator and a resonance mixer.
2. 3) High-speed signal transmission technology

Our group has researched on-chip high speed signal
transmission technology, low power DEMUX/MUX circuits,
40Gbps on-board wiring technology for super computer
application, wire-line communication technology with low
electromagnetic radiation, and measurement techniques up to
110GHz.
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