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ABSTRACT

This paper presents the hardware and algorithm of Q-factor for MEMS
Resonator using microcontroller-based measurement system. Conventionally, the
characterization of Micro-Electro-Mechanical System (MEMS) resonator required
bigger equipment such as oscilloscopes and function generators for analysis. The
purpose of this project is to design a simplified system to characterize MEMS
Resonator with improve portability. The design and development of signal generator
and display system will be based on microcontrollers. Instead of manual data
collection and characterization of the signal, the system shall be able to calculate the
resonance frequency and calculate the quality factor of the MEMS Resonator. The
design of signal generator will be based on sin(x) algorithm to produce digital library
to the output. The microcontroller is able to log data time/cycle when signal sampling
crosses zero line. The frequency and amplitude can be measured based on the time
record and the biggest value of sampling data. Validating against measured value
using conventional laboratory equipment, the natural frequency and quality factor

obtained has 0.67% and 20% error.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND OF STUDY

Micro-Electro-Mechanical System (MEMS) are integrated devices consist of
mechanical and electrical components with micrometer scale sizing. In general,
MEMS consists of four main components such as mechanical microstructures, micro
sensors, micro actuator, and microelectronics. All these components are integrated
into the same silicon chip called as integrated circuits. Microsensor and microactuator
are categorized as transducers [3]. The function of transducer is to detect the changing
on environment by measuring parameter such as the change of thermal, mechanical,
chemical, magnetic or other phenomena and convert to the electrical signal [13]. For
example, the displacement or force sensor of electromechanical system converts a
mechanical signal to electrical signal. MEMS can be classified based on their
application such as Bio-MEMS, Resonator-MEMS, Energy and Power MEMS.
MEMS technology is widely used in various application especially in military,
aerospace, automotive, medical and consumer electronics industries. In automotive
field, there are lots of sensors that using the MEMS technology such as Crash Sensing
for Airbag Control, fuel injector pressure sensor, exhaust gas sensor, tire pressure

sensor and brake pressure sensor and control [11-12].



