
Design and Simulation of a 

MEMS-based Piezoelectric Power Generator 

by 

Tania Tracy anak Baring 

Dissertation submitted in partial fulfillment of 

the requirements for Bachelor of Engineering (Hons) 

(Electrical and Electronics Engineering) 

MAY2011 

Universiti Teknologi PETRONAS 

Bandar Seri Iskandar 

31750 Tronoh 

Perak Darul Ridzuan 



CERTIFICATION OF APPROVAL 

Design and Simulation of a MEMS-based Piezoelectric Power Generator 

Approved by, 

by 

Tania Tracy anak Baring 

A project dissertation submitted to the 

Electrical and Electronics Engineering Progranune 

Universiti Teknologi PETRONAS 

in partial fulfilment of the requirement for the 

BACHELOR OF ENGINEERING (Hons) 

(ELECTRICAL AND ELECTRONICS ENGINEERING) 

(ASSOC. PROF. DR. JOHN OJUR DENNIS) 

UNIVERSITI TEKNOLOGI PETRONAS 

TRONOH, PERAK 

May2011 

ii 



CERTIFICATION OF ORIGINALITY 

This is to certifY that I am responsible for the work submitted in this project, that the 

original work is my own except as specified in the references and acknowledgements, 

and that the original work contained herein have not been undertaken or done by 

unspecified sources or persons. 

TANIA TRACY ANAK BARING 

iii 



ABSTRACT 

Wireless node sensor network are fast becoming a popular option m 

commercial technology advancements, particularly in the equipment or process 

monitoring. To power these appliances, batteries are usually used to run the devices. 

Currently, researchers are looking into the possibility of converting the enviromnent 

vibration energy (from vibration sources e.g. industrial machines, transportation 

vehicles) into a low power electric energy, sufficient enough to activate and run the 

sensors. In this project, the mechanism for piezoelectricity power generation was 

studied, with the view of integrating into a MEMS-based power generating chip. The 

design and mathematical formulation are put together before simulating the device 

using the CoventorWare software. At the end of the project, an optimized design 

should be achieved, in addition to device simulations to verifY its performance. This 

will enable engineers in creating the ideal MEMS-based piezoelectric device in the 

future. 
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