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 Abstract—Millimeter-wave and terahertz bands, with their broadband capabilities, are anticipated to make 

higher resolution sensing under harsh environments, such as in darkness or heavy dust, a reality. Already, the 

79 GHz-band has been allocated for high-resolution radar for automotive applications. This paper introduces 

MIMO techniques to enable three-dimensional scanning. Additionally, to improve range resolution, use of the 

140 GHz-band is newly considered. Both 79 GHz and 140GHz radar can be integrated into CMOS circuits 

with multiple antennas, enabling cost-efficient, miniaturized sensor modules which are applicable for various 

industrial usages. 
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