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The main objective of this research was the development of a
qguasi-millimeter wave front end using a 0.18 p m CMOS technology to reduce the cost. In order to
address this issue, we first proposed (i) a method to improve the Q factor of on-chip inductor (L)
by introducing defects called DGS and use them to develop a quasi-millimeter wave band oscillator of

low phase noise. Its performance is world class, (ii) L realized by the proposed DGS has a smaller
parasitic capacitance than the conventional spiral L which results in the higher self-resonance
frequency, so that it was possible to develop an circuit components including oscillator at
quasi-millimeter wave band and above, which was difficult to realize by conventional spiral L. (iii)
We will also proposed new design methodologg of power amplifier (PA), phase shifter, antenna and
on-chip power combiner, which are indispensable for development of quasi-millimeter wave band front
end circuits.
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