=
usyilSuall dwaiall duwjao

College of Engineering

School of Mechanical Engineering — Department of Production Engineering

Project Submitted to school of mechanical engineering as Partial Fulfilment
of the Requirements for the Degree of BSC in Mechanical Engineering
(Production)

Title:

Modeling and Simulation of a MEMS gyroscope using Analysis

Prepared by:

1- Sabir Sabir Mohammed Majzoob
2- Rami Hussein Salih
3- Amjed Abdel Hameed Zaki Mustafa

Supervised by:
Dr. Musaab Hassan Zarroug

August 2014



DEDICATION
All praise to Allah, today we fold the days' tiredness and the errand

summing up between the cover of this humble work.
To the utmost knowledge lighthouse, to our greatest and most
honored prophet Mohamed - peace and grace from Allah be upon
him.

To the spring that never stops giving, to my mother who weaves my
happiness with strings from her merciful heart... to my mother.
To whom he strives to bless comfort and welfare and never stints
what he owns to push me in the success way who taught me to
promote life stairs wisely and patiently, to my dearest father.
To whose love flows in my veins and my heart always remembers
them, to my brothers and sisters.
To those who taught us letters of gold and words of jewel of the
utmost and sweetest sentences in the whole knowledge. Who
reworded to us their knowledge simply and from their thoughts
made a lighthouse guides us through the knowledge and success
path, to our honored teachers and professors. To Our supervisor

Dr.Musaab Hassan Zarroug



Abstract:

Micro electro mechanical systems refer to devices or systems
integrated with electrical and mechanical components that are in Micro
scale. With its small size, low cost and efficiency the technology has

been widely used in various fields.

In this research, several models of various concepts are studied,
modeled and proposed. First, an introduction to Micro electro
mechanical systems will be discussed in chapter I. A briefing of
previous recent studies and various models will be given in chapter II.
Chapter 11l will explain in details the theoretical concept from
explaining the Coriolis Effect till the resulted capacitance sensing of the
gyroscope background. Then the various design parameters proposed
and concepts and processes will be presented in chapter IV. Then results

and the ideas concluded in chapter V.

The gyroscope is a device that is used in orientation and tilting
measurement according to reference. A micro electro mechanical
version of the device was invented and it made a breakthrough in the

market for its size and efficiency.
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1.1.Importance of this research:

As mentioned earlier, MEMS technology will improve the
performance in many applicable sciences, so to be able to contribute and
manufacture, we first need to understand the basic concept and grasp the
theoretical side of the industry, for this research a stepping stone for
maybe manufacturing locally in the future. And even improve and

contribute scientifically to a global level.

1.2. Objectives:

1. Is to design and modify multiple designs of the mechanical

component of the MEMS gyroscope

2. To simulate the designs and measure then compare the output

from each design and compare them with each other.

1.3. Methodology:




The methodology taken in this research is to design several models
and putting every parameter that might affect the performance of the
gyroscope. The designs were modelled based on the equations in chapter
3 and dimensions were estimated based on what might lead to better
results. Then multiple simulation processes were applied to each model
to compare which choice of parameters was better than the other. The
models were compared. Also the results of the simulation processes

were compared to the equations governing the design.



