
ELE509E
Current-Mode Analog Circuit Design 

Homework 2 (2.11.2009) 

Design a CDBA based fourth-order low-pass filter (LP) with a cut-off frequency of 
150kHz, employing the CDBA realization with the commercially available CFOA IC of 
Analog Devices, AD844. Use the CDBA based second order filter topology, shown in 
Fig.1, by cascading them for the realization of fourth-order filter, as illustrated in 
Fig.2.

a- Realize a current amplifier employing AD 844 to sense the related low-pass 
current output. 

b- Specify the  passive element values. Choose adequate supply voltages. 
Use the macromodel of AD 844 available in SPICE library. The CDBA realization with 
AD844 is illustrated in Fig.3. 
Using SPICE simulation program: 

c- Draw the frequency responses of the second-order sections iout1/iin, iout2/iout1

and the frequency response of the total filter circuit iout/iin (ideal and actual 
responses together). 

Investigate the large signal response of the designed LP filter. 
d-  Apply a sinusoidal input current in the passband to the input and observe the 

total harmonic distortion THD at the output for different input levels; draw 
the plot of THD against iout. (Connect an adequate load resistance to the output 
terminal).

e- investigate the dependence of the output voltage upon the load resistance RL

keeping the input level constant at a low distortion level,  observe the 
harmonic distortion THD at the output for each load resistance value; draw 
the plot of VO against RL. The load resistance RL is connected to the output of 
the current amplifier designed in (a). 

f- Give a detailed evaluation of your results. 

The normalized Butterworth fourth-order filter function is characterized by the 
following equation: 

           (1)

Fig.1. CDBA based second order filter topology. 



Fig.2. Fourth-order LP Filter realized by cascading two second-order filters 

Filter functions realized by the circuit topology of Fig.1: 

where the pole frequency and the pole quality factor are defined as 

   
Fig.3.  CDBA realization employing CFOA IC of Analog Devices, AD 844. 
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