
Accepted Manuscript

Regular paper

Fractional Order Multifunction Filter with 3 Degrees of Freedom

Gagandeep Kaur, A.Q. Ansari, M.S. Hashmi

PII: S1434-8411(17)30872-5
DOI: http://dx.doi.org/10.1016/j.aeue.2017.08.010
Reference: AEUE 52006

To appear in: International Journal of Electronics and Communi-
cations

Received Date: 12 April 2017
Revised Date: 26 July 2017

Please cite this article as: G. Kaur, A.Q. Ansari, M.S. Hashmi, Fractional Order Multifunction Filter with 3 Degrees
of Freedom, International Journal of Electronics and Communications (2017), doi: http://dx.doi.org/10.1016/j.aeue.
2017.08.010

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.aeue.2017.08.010
http://dx.doi.org/http://dx.doi.org/10.1016/j.aeue.2017.08.010
http://dx.doi.org/http://dx.doi.org/10.1016/j.aeue.2017.08.010


  

1 
 

Fractional Order Multifunction Filter with 3 Degrees of Freedom 

Gagandeep Kaur
1
, A.Q Ansari

2
, M. S. Hashmi

3 

1,2
Department of Electrical Engineering. Jamia Millia Islamia, Delhi, India 

arora_gagan07@yahoo.co.in
1
,aqansari@jmi.ac.in

2
 

3
Deptt of Electronics and Communication Engineering, IIIT Delhi, New Delhi, India 

mshashmi@iiitd.ac.in
3
 

Abstract: In this paper the design procedure and performance of the third order multifunction 

filter based on Current Differencing Buffered Amplifier (CDBA) using Fractional Elements 

of Different Order (FOE) is presented. Three fractional elements of different order α, β, γ are 

used and peak value frequencies and cut-off frequencies are computed for the multifunction 

filter from the fractional order transfer function. The frequency response of the filters is 

obtained using FOMCON toolbox of MATLAB and also with PSPICE using fractional order 

elements. Stability and sensitivity analysis are also examined. The Power dissipation, Total 

Harmonic Distortion (THD), and Noise Analysis demonstrate a very good agreement 

between the theoretical and simulation results. It is also observed from the simulations that 

the CDBA based third order multifunction filter in fractional domain is suitable for integrated 

circuits. 
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1. Introduction:   

Many signal processing applications such as in Fractional Order Filters [1-14], Oscillators 

[15-18], Multivibrators [19], Integrators [20], Differentiators [21-22], [32] etc. based on 

fractional order calculus has gained great attention of many researchers. Resistor, capacitor 

and inductor are the key components to realize active and passive integer order filters in the 
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