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Design Procedure for Improved Active Filters
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Active Quadratic Filter Networks: Conventional (A) and Realistic (B) 

The problem: 
To design an active filter with accuracy for high 

frequencies. Active filters of conventional design are 
accurate for only low frequencies usually below 1 kHz, 
and thus are seldom used. 

The solution: 
A new synthesis technique for active filters gives 

a high degree of accuracy for frequencies as high as

500 kHz, so that most frequencies used for telemetry 
are covered; a frequency response can be realized 
within a few percent of specified cutoff frequencies 
without need for tuning. 

How it's done: 
Basically the technique consists in taking ideal ac-

tive networks used in conventional low-frequency de-
sign (Figure A) and extending their analysis to in-
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dude effects of higher frequencies. The reason for the 
inaccuracy at higher frequencies is that conventional 
models do not provide for all the parameters that 
affect the network at such frequencies; they assume 
zero source and infinite load impedance, and an ideal 
unity-gain amplifier element having infinite input im-
pedance and zero output impedance. 

For accurate synthesis for higher frequencies, addi-
tional circuit parameters must be considered for 
development of an accurate realistic model. They 
proved to be the amplifier's input capacitance 
(CA), output resistance (Ro), and gain (K); the 
source impedance of the input generator (Rg), and out-
put load (RI) (Figure B). These parameters add more 
terms to the numerator of the voltage-transfer func-
tions and alter the coefficients of the existing 
terms. By taking these additional parameters into 
consideration one can realize the frequency response 
of the filter with much greater accuracy. 

The new synthesis procedure for design was based 
on these more realistic network models. Equations 
(I) describing the networks were derived for calcu-
lation of the values of components required for 
realization of the networks for a given response. 
Many tests have shown the design techniques to be 
highly accurate. 

The equations describing the higher-frequency 
models are much more complex than for the ideal 
lower-frequency models and require laborious calcu-
lations. Therefore computer programs were developed 
(2) for performance of all computations required for 
the analysis and for synthesis of the active filters. 
With the programs one calculates the component-

network values required for realization of the net-
works, along with the filter's response characteristics 
including amplitude, phase, time delay, and group 
delay responses. The programs are written for easy 
use by designers inexperienced in design of active 
filters. 

The new procedure can be used for design of special 
filters in low-pass, high-pass, or band-pass configura-
tion for frequencies up to 500 kHz. Thetechniques are 
especially applicable for telemetry or communications 
when accuracy in design is important. 
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