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Abstract:  This research paper presents a design of a voltage mode 

resistorless 1st order and 4th order high pass filter, inverting amplifier 

and a non-inverting amplifier using an analog building block called 

FTFNTA (Four Terminal Floating Nullor Transconductance 

Amplifier). The functionality of the CMOS based FTFNTA is integrated 

with a 0.18μm Taiwan Semiconductor Manufacturing Company 

(TSMC) CMOS technology. Also, the FTFNTA can be realized by 

commercially available (ICs) AD844 and CA3080 two numbers each 

respectively as well a simulation is done in PSpice to test the 

functionality and analyze the proposed circuit design. With the use of 

this analog building block called FTFNTA which is the advanced 

version of the previously available FTFN reduces the size &complexity 

of the circuit as well enhances the performance of the circuit.        

 
Keywords : FTFNTA (Four Terminal Floating Nullor 

Transconductance Amplifier), AD844, CA3080, Voltage mode, 1storder 

and 4th order high pass filter, inverting and non-inverting amplifier.     

I. INTRODUCTION 

As with many innovations, in this technological revolution of 

electronics world various analog building blocks emerges such as 

Current Feedback operational Amplifier (CFA), Current Conveyer 

(CC), Operational Transresistance Amplifier (OTRA) and Four 

Terminal Floating Nullor (FTFN) etc. among all these analog 

building blocks FTFNTA is also one of the advanced version of 

FTFN. The main reason for using only voltage and current mode 

analysis is that active devices which are exploited in analog 

electronics operate mostly with resistance (conductance) as 

parameter for controlling the signal processing. The signal is 

processed by miscellaneous voltage-current and current-voltage 

conversions, amplification, weighted addition and multiplication 

etc. 

         In this research paper voltage is used as main variable 

because thinking in terms of voltage is easier and simpler for the 

designers than in terms of currents and a single voltage output 

terminal can supply more voltage input terminals connected while 

in current mode a single output terminal of a current processing 

block is able to supply only a single input terminal and thereby, 

since the input of a current processing blocks cannot  

 

be arranged in a serial manner. Therefore if more input terminals 

are required to be supplied by the same input signal, it is necessary 

to design current processing building blocks with multiple outputs 

building blocks giving the same output signal in spite, the current 

mode reduce the voltage and increase the speed of the circuit. 

         FTFNTA is the newer and advanced analog building 

block of the previously available FTFN, described as the elemental 

active device or the ideal amplifier, was first implicitly introduced 

in 1954 by Tellegen.  

II. DESCRIPTION OF THE FTFNTA 

FTFNTA is actually a combination of FTFN and an OTA. 

FTFNTA can be built by combination of ICs AD844 and CA3080 

two numbers each. However the equivalent circuit characteristics 

can be obtained using MOS-based design (Kaewdang & 

Surakampontorn 2007).  

 

 
Fig.1. Circuit symbol of the FTFNTA 

 

 

 

 

 

 

Fig.2. Build up of an FTFNTA using ICs AD844 and CA3080
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Fig.2. Transistor level schematic of the FTFNTA 

 

Port relationship of an ideal FTFNTA is given as: 

               VX=VY, IX=IY=0, Io= ± gmVZ, IZ=IW 

   

 

 

Where, gm is the 

transconductance parameter, 
     The proposed circuit using FTFNTA is implemented by using 

a 0.18μm CMOS technology parameter provide by Taiwan 

Semiconductor manufacturing Company (TSMC) with W/L 

ratios as shown in Table 1. The characteristic of the various circuit 

using FTFNTA is analyzed with PSpice  simulation giving a 

supply voltage of ±1.65V and tuned the biased current 

accordingly as per our circuit requirement. 

 

Table 1: 

 

W/L ratios of the various transistors being utilized in the FTFNTA 

 

 

 

Table 2: 

 

Various parameters of the FTFNTA and its values are as shown 

below: 

 

 

 

III. PROPOSED 1ST ORDER AND 4TH
 ORDER HIGH PASS 

FILTER USING FTFNTA 

 

1st order and 4th order high pass filter is shown in Fig. 3(a) and 

3(c), it consists of one FTFNTA and one capacitor. This is a 

voltage mode high pass filter. 

 
 

Fig.3(a). 1st order high pass filter circuit using FTFNTA 

 

 

 

 

 

By analyzing the proposed 1st order high pass filter circuit as 

shown in Fig. 3 (a) gives the transfer function as: 

 

           H(s) = sc/sc + gm 
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Fig.3(b). Frequency response of 1st order high pass    filter using 

FTFNTA 

 

 
Fig.3(c).4th order high pass filter circuit using FTFNTA 

 

 
Fig.3(d). Frequency response of the 4th order high pass filter 

circuit using FTFNTA 

 

The 1storder high pass filter with a cut-off frequency of 

11.67316MHz and 4thorder high pass filter with a cut-off 

frequency of 14.69566GHz for gm=2.5mS and 

C1=C2=C3=C4=C5=10nF is designed. Simulated as well as 

theoretical response is plotted in Figure 3(b). 

IV . PROPOSED INVERTING AND NON-INVERTING 

AMPLIFIER USING FTFNTA 

 

The input is given at Y terminal, the output is taken from the 

junction of W and O- of the FTFNTA for inverting output 

whereas the output is taken from the junction of W and O+ of 

FTFNTA for non-inverting output. Resistor is connected at the 

junction of W and O-, there is a phase shift of 1800 between input 

and output. Whereas, in non-inverting the resistor is connected at 

the junction of W and O+, there will be 00 phase shift between 

input and output voltage. 

 

 

 

 

 

 

 

 

 

 

Fig.4(a). Combinational circuit of inverting and non-inverting 

amplifier using FTFNTA 

 

Transfer function of inverting amplifier: 

              Vout = -gmVinRf 

Transfer function of non-inverting amplifier: 

              Vout = gmVinRf 

 

 
Fig.4(b). Time response of inverting amplifier using FTFNTA 

 

 
Fig.4(c). Time response of non-inverting amplifier using 

FTFNTA 

 

  

The above figure 4(b) and 4(c) shows the time response of the 

inverting and non inverting amplifier when gm=1.8mS and  

R f =1.8KΩ. 
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Table 3:  

Comparison of the existing works with the proposed 

FTFNTA-based designed. 

 

V. APPLICATIONS 

The FTFNTA can be used in designs of filter, inverting and 

non-inverting amplifier, active inductor. Also, the FTFNTA 

has provision for further research applications. 

VI. CONCLUSION 

In this paper, a new voltage mode 1st order and 4th order high 

pass filter and also the design of inverting and non-inverting 

amplifier is introduced using an analog building block called 

FTFNTA which has a combined capability of both FTFN and 

OTA. The proposed circuit is verified through PSpice 

simulation using 0.18μm CMOS technology parameters 

provided by TSMC. Also, the simulated results agree with the 

experimental verifications. 
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