HFA6BHEIH E o5 A o Vol. 46 No. 3
20244F6 A PIEZOELECTRICS & ACOUSTOOPTICS Jun. 2024

XEHS:1004-2474(2024)03-0362-05 DOI:10. 11977/5. issn. 1004-2474. 2024. 03. 016

ETSEESTPERNERRIIEERERSE

FHE KEE.KE4W .E BE . Z-E’ AKX
(1. T PRHIE L R 25 T Wy Bk I 5 190 46 A s il 80 3B 3 4 S 30 %5, T K 4000655
2. R R 2 b TR 2R TR 400044 ;

3. E R AR WA R J R H R W58 B Be 43 20 7 L R HE 300457)

M OE: DI AR T 2SR MBI ST Uy ], 5 A S AP T T — 45 2B v AN HL g
Fin TAE R IR S RE S RAE RS, KRG A AR R R A A A U5 S B T A e, b CRARZR A 45 4 Fhily
PR L T BETE R ARSI  CRAIE T 3% SR AR S8 2E AR MR 3 AR BREE T i 28030 b U 42 9% 3 B k5 o Y 24 ol (R
e 48 B 1 A2 T H B 48 S T R 1Y LR HEL PN H A R Y 5 i BB T 1 S R DL AR R L 8 A R e
SIHTE SR T IR T B RIERFHATHEML . FI AR FW A 6 m/s” T T, AR
16, 1~27. 8 Hz, it B e & RT3k 35. 75 VL, BEATVC A5 S L BELAE Ry 200 kQ, B sl 4 4 B 25 115. 85 pW,

KRR S £ 07 1) 5 FEM 5 L 5 3R B i R AR

& 452K 5 TN384 SCHRFRIRED : A

Piezoelectric Vibration-Energy Acquisition System Based on
Multimodal-Spread-Spectrum Theory

LI Zhihong' , ZHANG Jiajia'*, ZHANG Jinyu', WANG Jia', MA Yunbin’, MOU Xiaojing’
(1. Key Laboratory of Industrial Internet of Things and Networked Control of Ministry of Education,
Chongging University of Posts and Telecommunications, Chongging 400065, China;

2. College of Optoelectronic Engineering, Chongqing University, Chongqing 400044, China;

3. Branch of Science and Technology Research Institute, National Petroleum and Natural Gas Pipeline
Network Group Co. , LTD. , Tianjin 300457, China)

Abstract: In this study, multimodal acquisition and bandwidth broadening are enhanced by employing multimo-
dal spread spectrum theory to establish a versatile piezoelectric vibration-energy acquisition system. The system
comprises two modules-an energy collector and a power-management circuit. The collector operates across four res-
onant frequencies, thus ensuring efficient energy harvesting in low-frequency vibration settings. The power-manage-
ment circuit converts AC power into stable DC power for charging energy-storage components. Following modal-
harmony response analysis, an experimental platform is constructed for system testing. Experimental results indi-
cate an operational frequency band of 16. 1 to 27. 8 Hz, with a peak output voltage of 33. 75 V under a simple har-
monic force and an acceleration of 6 m/s’. Upon impedance matching, the optimal resistance value is shown to be
200 kQ, which results in an output power of 115. 85 pW.
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