
CO N TEN TS

About Author 4

1 Introduction 5

2 Thesis Overview 5
2.1 Motivation ........................................................................................................................................ 5
2.2 Goals ................................................................................................................................................. 6
2.3 Contribution ..................................................................................................................................... 6
2.4 S tru c tu re ........................................................................................................................................... 7

3 State of The A rt 7
3.1 Controllable F ilters............................................................................................................................  7
3.2 Reconfigurable F il te r s ......................................................................................................................  9
3.3 Fractional-Order F il te r s ...................................................................................................................  10

4 Description of Selected Active Elements Useful for the Design 10
4.1 Current Conveyors............................................................................................................................  10
4.2 Operational Transconductance Amplifier......................................................................................... 12
4.3 Adjustable Current Amplifiers..........................................................................................................  12
4.4 Voltage Differencing Transconductance Amplifier..........................................................................  13
4.5 Voltage Differencing Current Conveyors......................................................................................... 13
4.6 Z-Сору Voltage Controlled Current Follower Differential Input Transconductance Amplifier . . 16
4.7 Modified Current Differencing U n it.................................................................................................  16
4.8 Concluding Remarks of This Chapter..............................................................................................  17

5 Designed Controllable Frequency Filters 17
5.1 Filtering Solution Based on Two VDTAs......................................................................................... 18
5.2 Filter with One Modified CG-VDCC..............................................................................................  19
5.3 ZC-VCCFDITA Used in Filtering Solution...................................................................................... 20
5.4 Filter with two BOTAs and two DACAs......................................................................................... 21
5.5 Filter Based on Two MCDUs and One MOCF................................................................................ 22
5.6 Concluding Remarks of This Chapter..............................................................................................  23

6 Designed Reconfigurable Frequency Filters 23
6.1 Reconfigurable filter with DO-CA and V D C C ................................................................................ 23
6.2 ZC-CG-VDCC-based Reconfigurable Filter ..................................................................................  25
6.3 Concluding Remarks of This Chapter..............................................................................................  26

7 Designed Fractional-Order Frequency Filters 26
7.1 Fractional-order LP Filter with OTAs and AC A s .......................................................................... 26
7.2 Solution of Fractional-Order HP Response...................................................................................... 27
7.3 Concluding Remarks of This Chapter..............................................................................................  29

8 Conclusions 30

Acknowledgments 30

Bibliography 31

Abstract 36


