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Abstract 

THz science and technology can be employed for many useful applications, such as high-speed wireless data 

communication, non-invasive biomedical imaging, stand-off detection of weapons and explosives in public 

places, etc. Moreover, THz wave is nonionizing, very safe technology as compared to the X-ray. Many THz 

products based on the optical technology can be found on the market. However, these products are bulky and 

high cost. Using an electronic approach, particularly utilizing integrated circuits and systems in CMOS 

technologies, is a good alternative to solve the aforementioned drawbacks of the optical one. CMOS 

technologies are capable of providing high integration of analog and digital circuits, small form factor for 

integrating THz systems on portable devices, and high yield for mass production. However, THz designs using 

CMOS technologies are challenging due to low supply voltage, limited transistor speed, lossy silicon substrate, 

and unfriendly back end of the line. In this talk, I will present the state-of-the-art CMOS THz devices, circuits, 

and transceiver architectures to solve the aforementioned issues, including low-loss interconnects, higher-

order-mode high-gain dielectric resonator antennas, a heterodyne receiver, a balun-less frequency multiplier, 

a harmonic oscillator supporting different output, a heterogeneously-integrated THz transmitter, and a scalable 

phased-array architecture. Some of these devices and circuits are successfully employed to demonstrate THz 

transmissive imaging systems with the best spatial resolution of 1.4 mm at 336 GHz. 
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