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Abstract: Advancement in micro sensors and the scaling down of CMOS process enables 

consumer applications to be connected in a network. Following the concept of IoT, 

renewable energy sources such as thermal, solar, vibration, RF have emerged to power the 

applications rather than batteries which are limited by size and operating cycles. This 

seminar introduces an integrated energy harvester with on-chip switched capacitor 

converter. The design provides 1 V regulated voltage boosting the input voltage (0.27 V–1 

V) from a thermal energy generator. To ensure the maximum power extraction, the 

reconfigurable capacitor charge pump distributes on-chip capacitors to required step-up 

stages. This approach optimizes the silicon area by utilizing 100% on-chip capacitors 

regardless of a charge pump conversion gain. Also, the design is capable of 3-dimensional 

maximum power point tracking (MPPT), matching a source impedance to input impedance 

of an energy harvester. Experimental results show end-to-end power efficiency of 64% @ 1 

V output voltage delivering power up to 500 μW, and input impedance matching range of 1 

Ω–5 kΩ. The energy harvester was fabricated in 130 nm CMOS technology, occupying 

0.835 mm2.  
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