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One-Chip Transceiver IC Using CMOS Technology for Millimeter-Wave Radar Applications
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Demand has been increasing for commercial radar applications using 77 GHz-band millimeter waves, which offer enhanced ranging operations

due to the advantages of high straight-line performance and high resolution.
with compound semiconductors have been hindering the dissemination of millimeter-wave radar applications.

However, the high costs of conventional radar transceivers fabricated
A recent deep-submicron

complementary metal-oxide semiconductor (CMOS) technology has therefore been attracting considerable attention as a solution to this issue.
Toshiba has developed the world's first one-chip transceiver IC for 77 GHz-band millimeter-wave radar using a 90 nm CMOS technology based on
frequency modulated continuous wave (FMCW) radar technology.  We have confirmed the effectiveness of this transceiver IC through experiments

on its FMCW signal generation and ranging performance.
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Operating principle of FMCW radar transceiver
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FMCW signal generator using phase-locked loop (PLL) and direct digital
frequency synthesizer (DDFS)
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Newly developed FMCW signal generator
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One-chip transceiver IC for millimeter-wave radar
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Chip micrograph of one-chip transceiver IC for millimeter-wave radar
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Time variation of output signal frequency
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Spectrum of received signal reflected from fixed target
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Results of radar ranging experiments at target distances from 1 mto 8 m
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Results of evaluation of one-chip transceiver IC for millimeter-wave radar
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