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Self-Powered SECE Power Management Circuit with an
Ultra-Low Start-up Threshold

LUO Zhichun LI Ping~ ,WANG Guoda ,WEN Yumei

(School of Electronic Information and Electrical Engineering ,Shanghai Jiao Tong University ,Shanghai 200240, China)

Abstract; Due to weak output of piezoelectric transducer and high-power consumption of self-powered control
circuits using auxiliary power supplies, the power management circuits have high start-up thresholds, slow start-up
speeds and low efficiencies. Based on theoretical modelling and derivations of the synchronous electric charge ex-
traction (SECE ) circuit, an intermittently self-powered control circuit principle is proposed. The control circuit is in-
termittently powered for a very short period near the maximum power point of the SECE circuit, resolving possible
logic errors caused by intermittent power supply. The circuit significantly reduces the power consumption of the con-
trol circuit, with efficiency improved, and can quickly start-up when the input power is very low. Experimental
results show that,when the transducer outputs a 21 Hz,3.6 V sinusoidal signal , the power consumption of the control
circuit can reach as low as 0.19 pW , approximately 1/134 that of conventional control circuits. The start-up thresh-
old of the circuit can be as low as 0.39 wW ,lower than 1/14 that of the typical management circuits. The operating
principle of the control circuit can be extended to other weak energy harvesting circuits with capacitive internal re-
sistance transducers.

Key words : weak piezoelectric energy harvesting ; self-powered ; SECE ; ultra-low start-up threshold ; efficient manage-
ment circuit
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