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ABSTRAK 

 

 

 

 

 

Penguat rendah hingar merupakan salah satu komponen yang terdapat pada 

bahagian hadapan sistem penerima isyarat tanpa wayar. Diletakkan berhampiran dengan 

antena, bahagian ini bertindak meminimumkan isyarat yang mengandungi hingar di 

samping menguatkan isyarat yang datang dari bahagian sebelumnya. Ia biasanya digunakan 

untuk menguatkan isyarat yang lemah yang kebiasaannya wujud  pada radio dan kabel 

penerima. Di dalam menjalankan projek ini, sebahagian pengkhususan nilai menggunakan 

aspek dari sistem Digital Enhanced Cordless Telecommunication (DECT). Semasa 

merekabentuk penguat, ciri-ciri penguat rendah hingar telah dipelajari dan dikaji. Oleh yang 

demikian, teras pada penguat menggunakan struktur simple common-source 

transconductance pada fasa pertama dan pada fasa kedua menggunakan simple common 

source dengan eleman aktif pirau. Kelebihan menggunakan suap balik ini adalah penguat 

akan mengurangkan kewujudan hingar di samping mengurangkan ketidak selanjaran 

gangguan dengan menyeimbangkan antara keluaran dan masukan. Rekabentuk  penguat 

kurang hingar ini dijalankan menggunakan  perisian ‘Mentor Graphic’ dengan 

menggunakan teknologi 0.35-um tsmc (Taiwan Semiconductor  Manufacturing Company) 

untuk proses rekabentuk dan simulasi. Pada penghujung proses, rekabentuk susunan 

penguat rendah hingar dihasilkan dan bersedia untuk distrukturkan di dalam bilik bersih.  
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ABSTRACT 

 

 

 

 

Low Noise Amplifier (LNA) is one of the receiver front end component. Place near  

antenna, this part used to minimize the noise figure of the amplifier while providing enough 

gain with sufficient linearity to overcome the noise of subsequent stage. It is commonly 

used to amplify  signal that are to weak for direct processing for example in radio and cable 

receiver. For this project, some specification to design Low Noise Amplifier  are picked 

from Digital Enhanced Cordless Telecommunication (DECT) specification. During 

designing the amplifier, the characteristic of the low- noise amplifier has been study. Thus, 

the core amplifier of   the low noise amplifier consist of simple common source 

transconductance structure for the first stage and the second stage used common source 

amplifier with active shunt- shunt feedback. The advantage by using the  feedback structure 

is the amplifier reduce effect of noise that occur and reduce non-linear distortion as the 

output proportional with the input. The design of  the Low Noise Amplifier used Mentor 

Graphic software by using 0.35tsmc (Taiwan Semiconductor Manufacturing Company) for 

design and simulation process. At the end of the process, layout of the Low Noise 

Amplifier has been produce and ready to be fabricated at clean room. 

 

 

 

 

 

 

 

 

 

 



   

 

 

TABLE OF CONTENTS 

 

  

 

 

Page 

ACKNOWLEDGMENT i 

APPROVAL AND DECLARATION SHEET ii 

ABSTRAK iii 

ABSTRACT v 

TABLE OF CONTENT vi 

LIST OF FIGURES ix 

LIST OF TABLES x 

LIST OF ABBREVIATION xi 

 

 

CHAPTER 1 INTRODUCTION 

1.1 Introduction to Wideband Low- Noise Amplifier 

1.1.1      Project Specification 

1 

2 

1.2 Digital Enhanced Cordless Telecommunication (DECT)  3 

1.3 Problem Statement 4 

1.4 Chapter Organization 5 

   

   

CHAPTER 2 LITERATURE REVIEW  

2.1 History of Wireless and Application 7 

2.2 Noise 7 

 2.2.1    Noise Sources 8 

             2.2.1.1    Thermal Noise            8  

             2.2.1.2    Shot Noise            9 

             2.2.1.3    Flicker Noise          10 

 2.2.2    Noise Figure           10 

   



   

 

2.3 Filter 

2.3.1     Types of Filter 

         11 

         12 

2.4 Analog Circuit Design Topology          13 

 2.4.1      Introduction to Circuit Design          14 

2.5 Metal- oxide- Semiconductor(MOS) Transistor Theory          17 

 2.5.1       Layout Design Rules          19 

   

 

CHAPTER 3 METHODOLOGY 

 

3.1 

 

 

 

 

3.2 

General Utilizing of Mentor Graphic 

3.1.1    Schematic 

3.1.2    Layout 

3.1.3    DRC (Design Rules Check) 

3.1.4    LVS ( Layout Versus Schematic) 

Process Flow 

20 

21 

21 

21 

22 

23 

3.3 Circuit Overview 26 

3.4 Circuit Specification 

3.4.1 Determine size of transistor M1 

3.4.2    Determine size of transistor M2 

3.4.3    Determine size of transistor M3 

3.4.4    Determine size of transistor M4 

27 

29 

30 

32 

36 

   

   

CHAPTER 4 RESULTS AND DISCUSSION  

4.1 Discussion 37 

4.2 Result  

4.2.1    Schematic Result 

4.2.2    Layout Result 

4.2.3    Design Schematic Layout (DRC) Result  

4.2.4    Layout Versus Schematic(LVS) Result 

4.2.5    Layout 

39 

39 

41 

41 

42 

43 



   

 

 

 

  

CHAPTER 5 CONCLUSION   

5.1 Summary 

5.1.1    Summary of the result 

44 

46 

5.2  Recommendation 47 

   

REFERENCES        48 

  

APPENDICES        

Appendix A        50 

Appendix B        51 

Appendix C        53 

Appendix D        85 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

LIST OF FIGURES 

 

 

 

 

Figure No.  Page 

1.1 Low Noise Amplifier( LNA) and others receiver component 2 

1.2 Wideband low noise amplifier circuit 4 

2.1  Basic filter responses 12 

2.2 Trade off while designing analog circuit 13 

2.3 The a circuit of core amplifier with loading  15 

2.4 The f circuit of core amplifier with loading 16 

2.5 

 

3.1 

Transistor nMOS and pMOS 

 

Process Flow of Mentor Graphic Software 

17 

 

23 

 

3.2 Flow chart at the schematic phase 24 

3.3 Flow chart for layout process  25 

3.4 Circuit of Wideband Low Noise Amplifier 28 

4.1  Trade Off pattern in analog design 38 

4.2  Calibre –DRC RVE window 41 

4.3 Layout meet  the schematic  and verification in LVS 42 

4.4 The layout design of Low Noise Amplifier 43 

   

 

 

 

 

 

 



   

 

LIST OF TABLES 

 

 

 

 

Table No.  Page 

1.1 Specification of DECT 2 

3.1 Specification of LNA circuit 27 

4.1 Result for amplifier core 39 

5.1 Value achieve after experiment done 46 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

 

 

 

 

LIST OF ABBREVIATION 

 

 

 

 

IC            Integrated Circuit 

 

VLSI       Very Large Scale Integration 

 

µ              Mobility of charge 

 

L              Effective channel length 

 

 









L

W
        Aspect ratio 

 

THV             Voltage threshold 

 

oxC              Total capacitance per unit length 

 

mg               Transconductance 

 

oψ                Junction built in potentional 

 

dbV                Reverse voltage across the junction 

 

NF              Noise Factor 

 

 

 

 

 

 

 

 

 

 

 

 

 


