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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 III 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. 

 



 ملخص:
 

 المكونات مع متكاملة أنظمة أو أجھزة إلى تشیر الدقیقة الكھربائیة المیكانیكیة الأنظمة
 التكلفة وانخفاض حجمھا، صغر مع. الصغیر النطاق في ھي التي والمیكانیكیة الكھربائیة
  .المجالات مختلف في واسع نطاق على استخدمت قد والتكنولوجیا والكفاءة

 مقدمة أولا،. المقترح غرار وعلى مختلفة، مفاھیم من نماذج عدة دراسة تم البحث ھذا في
 من إحاطة ستعطى الأول الفصل في مناقشتھا سیتم والكھربائیة المیكانیكیة الأنظمة لمایكرو
 بالتفصیل یشرح الثالث والفصل. الثاني الفصل في مختلفة ونماذج السابقة الحدیثة الدراسات
. جیروسكوب الخلفیة أدى السعة الاستشعار حتى كوریولیس تأثیر شرح من النظریة مفھوم

 ثم. الرابع الفصل في والعملیات المفاھیم وستعرض تصمیم المعلمات مختلف اقترحت ثم
  .الخامس الفصل في وخلصت والأفكار النتائج

 نسخة اخترع. لمرجعیة وفقا وإمالة التوجیھ قیاس في یستخدم الذي الجھاز ھو وجیروسكوب
  وكفاءة لحجمھا السوق في اختراقا حققت وانھا الجھاز من الصغیرة والكھربائیة المیكانیكیة
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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. 

 

 

 

 

 

 

 

 

 


