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ubiquitous sensor networks
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Now, sensing of various matters became possible because of the development of
various sensors. On the other hand, integration of a radio frequency (RF) circuit
in a Si chip has been possible because of the progress of semiconductor
technology. Combining this sensing and RF technology, application for various
uses has been considered. Both sensing and RF circuit requires energy source for
its operation, and generally the battery (primary cell) is used as the energy
source. However, in case of battery, size and weight are large compared with the
sensing and RF circuit (semiconductor chip), so it is a subject in a
miniaturization of a sensor network system. Then, in ubiquitous sensor networks,
battery-free (maintenance free) and a small sized power supply is strongly
required.

The aim of this study is to realize an ultra small battery—free power supply
system for ubiquitous sensor networks. In this paper integration technology of]
SMD (Surface Mount Device) and power supply circuit technology for an ultra small
battery—free power supply is presented.

At first, the technology for integrating SMD to Si substrate has been
established for the miniaturization of the power supply system. Deep holes are
formed on the surface of the Si wafer by Deep Reactive Ion Etching (DRIE) process
after general integrated circuit process for mounting SMD. The technology for
mounting SMD uses gravity and a proper vibration, and has confirmed that the
automatic arrangement of two or more kinds of part is possible with the wafer
level.

Next a power supply system which generates electricity in response to the
RF electric wave has been developed. The RF electric wave has been received
and rectified by a rectenna (combination of an antenna and rectifier), a
charge pump (CP) circuit boosts up an output voltage of the rectenna to an
optional voltage, after that switch circuit connects between an output
voltage of CP circuit and an input of LDO (Low Drop Out) regulator, and LDO
regulator supplies fixed voltage to a load. The monolithic RF induced power
supply system has been developed by mounting SMD on deep holes which are made
by DREI process after standard CMOS process.

From now on, this integration technology of SMD and power supply circuit
technology will be expected in the application as a RF induced power supply
circuit for ubiquitous sensor networks.




