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Figure 13:  SSI2164-Based State-Variable Filter

Figure 14:  Magnitude Bode Plots of State-Variable Filter Outputs
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Implementing these with the SSI2164 is very straightforward. Take the textbook Kerwin-Huelsman-Newcomb !lter6 from Figure 12 and insert 
SSI2164 VCAs in-between the resistors and the integrators. Figure 13 shows the schematic. A potentiometer was added to provide adjustable 
resonance and also the mixer circuit from ARP’s 1047 Mutimode Filter/Resonator and Oberheim SEM that allow continuous fading from low-
pass to high-pass response with a notch !lter in the center position.

6W.  Kerwin,  L.  Huelsman  and  R.  Newcomb,  State  variable  synthesis  for  insensitive  integrated  circuit  transfer  functions, IEEE  J.  Solid  State  Circuit 2 (1967) p87–92

The Bode plots of each output are shown in Figure 14 without resonance and with the notch potentiometer in the center position.
By increasing the amount of resonance, these !lters are able to peak at the corner frequency. However, by the lack of su"cient phase shift in 
the resonance feedback loop, they are incapable of self-oscillating – see later section “Resonance.” The Bode plot of the high-pass output with 
resonance is shown in Figure 15.


