ERE ] S F oo Vol. 499 No.8
2021 4E8 H ACTA ELECTRONICA SINICA Aug. 2021

FLT ) 26 i ey i RS T 200 22 T W RE AR L B T T

&R ABOK, TR BME FRE

CTPRAAAE BB 5 AR B, Wil 17 i 315211)

OE: ARSURI T TR A SR R = R 2 T U RE 17 3K H % (High Efficiency Multi-piezoelectric Energy
Harvesting Circuit Based on Synchronous Electric Charge Extraction, EM-SECE). T 45 H3 /1) B, 1) FH eAcat ) 1 7 s (i 4G 45
¥4, U/ T HL G4 (Piezoelectric Transducer , PZT)k 21 B i W6 (AL AT S SR 2 RN ARA 22, T3 T 54N IR FL T
PRI RE R AR RO I B AR B I 53 52, S 30RE T B Y 224> R Wi TR S BE 17 45 i 42t v i LA T0
TSR, ELAT LASE L BERE AR L SRR A R R I MR S50 25 MF R, S il EM-SECE AL B B (7 3R T O bRl g Bt
L (SEH) K710 3.09 1555 46 {5 — A HL R 550 SUFR t, EM-SECE st B 691748304 P 7K EM-

SECE HLF§ Z F11 97%.
KR  RIIERSE; ZEH; BAEA; AU R e R
FESES:  TN384 MERFRIRAD: A XEHS:  0372-2112(2021)08-1625-08
L F=3R URL: http://www. ejournal. org. cn DOI: 10. 12263/DZXB. 20200002

High Efficiency Multi-piezoelectric Energy Harvesting Circuit Design
Based on Synchronous Electric Charge Extraction

LI Yi,XIA Yin-shui, WANG Xiu-deng, XIA Hua-kang,ZHENG Han-ze
(Faculty of Electrical Engineering and Computer Science , Ningbo University, Ningbo, Zhejiang 315211, China)

Abstract: 1In this paper, a high efficiency multi-piezoelectric harvesting circuit based on synchronous charge extrac-
tion (EM-SECE) is presented. The proposed circuit utilizes an improved positive and negative peak detection structure so
that the phase difference between the peak voltage of the piezoelectric transducer and the switching action is reduced, and
then the energy harvesting efficiency of the single piezoelectric transducer is improved. Further, using time division multi-
plexing of single inductor, multi-piezoelectric energy harvesting is achieved. The proposed circuit is of self-powered charac-
teristic with no rectifying bridge structure. The experimental results show that under the same experimental condition, the
harvesting power of the EM-SECE circuit for single piezoelectric transducer is 3.09 times than the maximum power of the
standard energy harvesting circuit; with only one inductor, the harvesting power of the EM-SECE circuit with double piezo-
electric transducers is 0.97 times of the harvesting power sum of two piezoelectric transducers.

Key words: piezoelectric energy harvesting ; multiple PZTs; time division multiplexing ; self-powered; synchronous
electric charge extraction
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