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______________________________________________________________________________ 
 
Abstract  
 
Current mode filters have many advantages compared with their voltage mode counterparts. 
Current mode filters have large dynamic range, higher bandwidth, greater linearity, simple 
circuitry, low power consumption etc. In this paper, a realization of a current mode third order 
high pass filter is described. The proposed circuit employs operational amplifier as the basic 
building unit. The filter circuit realizes quadratic work function. It provides electronically tuning 
capability of the filter characteristics. The proposed circuit works ideal for Center frequency fo 
= 10 k and Circuit merit factor Q > 1. The gain roll-off this configuration is 18dB/octave. The 
circuit is suitable for monolithic integration and high frequency operation. The filters developed 
were successful in obtaining passive sensitivities less than unity in magnitude and active 
sensitivities are half in magnitude, which is a noteworthy achievement. The circuit is suitable for 
high frequency operation and monolithic integration.    
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INTRODUCTION 
 
High performance active filters have received much attention. In filter circuit designs, current 
mode filters are becoming popular since they have many advantages compared with their voltage 
mode counter parts. Current mode filters have large dynamic range, higher bandwidth, greater 
linearity, simple circuitry, low power consumption etc. Designs of current mode filters 
employing active devices such as Operational Amplifiers (OA), Operational Trans-conductance 
Amplifiers (OTA) and second generation current conveyors (CCIIS) have been reported in the 
literature [1-5]. The realization of current transfer function is a topic considerable interest for 
researchers [3-8]. These filters do not need to employ additional passive elements and are 
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therefore sometimes called active only filters. The major advantages of these circuits are the 
elimination of passive elements that may result in reduction of chip area for integrated circuit 
implementation. 
 
Filter circuits utilizing the finite and complex nature of OA gain are suitable for high frequency 
operation. Such filter circuits would facilitate its integrability and programmability. A growing 
number of publications exist in the literature on OA and OTA only filters (2, 9-12).   
 
Current mode filter theoretically should exhibit high output impedance (Ideally infinite) and low 
input impedance (Ideally Zero). Several filter designs based on active-R, active-C and active-RC 
synthesis have been discussed using active devices and passive elements. The circuit using active 
devices and resistors is more suitable for monolithic integration.  
 
The purpose of this paper is to focus on realization of current mode filter with quadratic transfer 
function. The proposed circuit is solely designed with Operational Amplifiers and resistors. The 
circuit has low passive sensitivities and provides electronically tuning capability of the filter 
characteristics.  
 
Circuit analysis and analytical treatment  
Figure 1 shows proposed circuit diagram of third order high pass filter. It consists of three op-
amps (LF 356N) having gain bandwidth ratio of 6.392 X 106. The resistors g1a, 

 g1b, g2a, g2b,  g3a  

and  g3b serves voltage divider for op-amps. 
 
The analysis gives the current transfer function TH = [Iout / Iin]  
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RESULTS AND DISCUSSION 

 
We have proposed the circuit with k1 = k2 = 0.5 mS; β1= β2 =

6103926 ×⋅  for op.amp.  LF 356 N. 
 
Table gives analysis of the frequency response of the filter for F0 = 10 kHz for different values of 
Q. Figure 2 shows the frequency response of the circuit. It is observed that gain roll-off is 18 
dB/octave for center frequency F0 = 10 kHz and circuit works ideal for this frequency. 
 
Sensitivities 
The practical solution is to design a network that has low sensitivity to element changes. Thus 
sensitivity must be less than limit i.e. unity [2, 3, and 12] 
 
The equation of the    o and Q sensitivities of the filter transfer functions with respective the 
parameter k1, k2, β1, β2, g1, g2, go are as follows: 
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CONCLUSION 

 
In this paper, a realization of a current mode third order high pass filter is described. The 
proposed circuit employs operational amplifier as the basic building unit. The filter circuit can 
realize transfer function and circuit characteristics can be electronically tuned. The circuit has 
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passive sensitivities no more than unity. The proposed circuit works ideal for Q > 1 at central 
frequency f0 = 10 kHz. The gain roll-off is 18dB/octave. The circuit is suitable for high 
frequency operation and monolithic integration. 
 
Circuit Diagram:  

 
 

Figure 1. Circuit diagram for electronically tunable current mode Third order high pass 
filter 
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Fig.  2. Frequency Response of Third order Current mode High pass Filter for F0 = 10 kHz 

with variable Q 
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Table1: Analysis of High pass response for third order current mode filter with 
variable Q 

  
Q F0H  

(kHz) 
F0 ∼ F0H 
(kHz) 

Gain Roll-off / 
octave in stop band 

Gain 
Stabilization at 

pass band 
dB/ 

octave 
Octave 

starting at 
dB FS 

(kHz)  
0·1 25·2 15·2 12·6 10 − 0·5 400 
0·5 11·6 1·6 15·4 6 − 0·1 300 
1 9·4 0·6 17·1 4 0 200 
5 8·6 1·4 17·9 4 0 200 
10 8·5 1·5 17·9 4 0 200 
20 8·5 1·5 17·9 4 0 200 
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