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Abstract 

The integration of on-chip antennas (OCAs) with RF rectifiers is emerging as a key technology for realizing compact, 

self-powered wireless systems. This talk introduces the principles of antenna–circuit co-design and highlights how 

monolithic integration can eliminate the traditional 50‑Ω boundary, reduce interconnect losses, improve miniaturization, 

and enable highly optimized wireless platforms. The major challenges associated with OCAs in CMOS technologies—

including substrate losses, parasitic coupling, fabrication constraints, packaging effects, and measurement difficulties—

are discussed along with practical mitigation techniques.  

 

The second part focuses on RF energy harvesting and rectenna design. Key performance metrics such as sensitivity, power 

transfer efficiency, power conversion efficiency, and voltage conversion efficiency are introduced. Various rectifier 

topologies, including Dickson charge pumps, self-threshold-voltage reduction schemes, and differential cross-coupled 

rectifiers, are reviewed with emphasis on efficiency improvement at low input power levels. A practical CMOS-integrated 

rectenna design flow is presented, emphasizing impedance-conjugate matching between the antenna and rectifier. Finally, 

a CMOS-integrated biomedical energy-harvesting case study demonstrates the potential of rectennas for future self-

sustaining sensors, implantable devices, THz systems, and IoT applications. 
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