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Abstract— Inverse filters are widely used in various control, 

instrumentation and communication systems to correct the 

distortions of signals caused by signal processing or 

transmission systems. This paper presents new 

configurations realizing inverse lowpass, inverse highpass, 

inverse bandpass, and inverse bandreject filters using 

current feedback operational amplifiers (CFOAs) such as 

AD844. The workability of proposed circuits has been 

demonstrated by simulation results, and comparison with 

previous known circuits is also given in the paper. 
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I. INTRODUCTION 

Inverse active filters find widespread use in numerous 

instrumentation and signal processing situations such as 

correction of distortions of signals caused by the signal 

processors or transmission systems. Very few works have 

dealt with this task of inverse-filtering such as [3-6]. Some 

other configurations such as [1, 2] have dealt with general 

techniques of generating inverse transfer functions. Recently 

the interest in evolving new configurations of inverse active 

filters has increased and has resulted in publication of some 

new configurations such as [7]. Also in [7] a meaningful 

sequential evolution of inverse filters has been presented 

(see references cited therein). The new inverse active filter 

configurations presented in [7] utilized three CFOAs, two 

grounded capacitors and three or more resistors. Later in [8], 

with a general three-CFOA-configuration, realisation of 

numerous inverse lowpass, highpass and bandpass 

configurations have been presented. The general 

multifunction inverse biquad configuration Fig.1 of [8], 

however, appears a derived version of the configuration of 

Fig.1 (a) of [7].  The configurations presented in [8] are, 

thus, not any different from that of [7] and they all are 

voltage-mode type providing explicit voltage output. We 

present here four voltage-mode inverse active filters with 

almost similar features and with the advantage of employing 

only two CFOAs. The inverse active filters presented here 

employ two grounded capacitors and three or more resistors. 

Only in inverse high pass filter one capacitor is not 

grounded. Filters presented here can also be used to provide 

current output of the realized inverse filter function using 

additional CFOA which is not available in previous two 

propositions [7, 8]. 

II. THE PROPOSED CONFIGURATIONS 

The proposed new inverse filter configurations are shown in 

Fig 1. CFOA is characterized by                   

and          A routine analysis of the configurations of 

Fig.1 yields the transfer functions given below: 

A. Inverse Low-Pass Filter 
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B. Inverse Highpass Filter 
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C. Inverse Bandpass Filter 
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Inverse bandreject filter 
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With conditions [9] for inverse band-reject as- 

III. SIMULATION RESULTS 

To verify the workability of the proposed new 

configurations, all the circuits have been tested on PSpice 

using AD844 type CFOA’s library file. For inverse lowpass 

and inverse bandpass filters, the component values were 

R0=R1=R2=R3=10K, C1=C2=1nF, for inverse highpass 

filter the component values were R0=R1=R2=R3=100, 

C1=C2=1.6nF  and for inverse bandreject filter the 

component values were R1=R8=1.2K, R2=850, R3=6K, 

R0=1K, C2=0.1nF and C3=0.3nF. The theoretical and 

simulated plots of frequency responses are shown in Fig.2 

which is found to be in good agreement. These results, thus, 

confirm the workability of the proposed configurations. 

IV. COMPARISON WITH PREVIOUSLY KNOWN CIRCUITS 

The inverse active filter configurations presented here 

employ only two CFOAs whereas the configurations of [7, 

8] utilized three CFOAs. The requirement of number of 

passive elements remains the same while retaining the filter 

features. The general multifunction inverse biquad 

configuration presented in [8], actually, had similar 

configuration as that of [7] and all were voltage-mode type 

providing explicit voltage output. The new configurations 

presented here are also voltage-mode type with a possibility 

of providing explicit current output by using one additional 

CFOA. This exemplary circuit arrangement is shown in Fig. 

3. Thus, with three CFOAs the configurations presented 

here would be able to provide explicit voltage and current 

outputs both which is not available in previous two [7, 8] 

works. 
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Fig. 1 Proposed new inverse filter configurations: (a) inverse 

lowpass filter, (b) inverse highpass filter, (c) inverse 

bandpass filter, (d) inverse bandreject filter derived from 

[9]. 

 
Fig. 2 Frequency response of proposed new configurations: 

(a) inverse lowpass filter, (b) inverse highpass filter, (c) 

inverse bandpass filter and (d) inverse bandreject filter 

 
Fig. 3 Exemplary circuit arrangement for inverse current-

mode lowpass filter of Fig. 1(a) 

V. CONCLUSION 

New configurations of inverse active filters using current 

feedback operational amplifiers (CFOAs) have been 

presented. The advantage of these configurations is that they 

employ only two CFOAs, having same features as that of 

previously known circuits [7, 8] and provide explicit voltage 

output. The configurations presented here can also provide 

explicit current output at the expense of one additional 

CFOA which is not available in previous propositions [7, 8]. 

Workability of these configurations has been confirmed by 

simulation results.  
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