
Switched-Capacitor Filters 

The characteristics of all active filters, regardless of architecture, depend on the accuracy of their RC time 

constants. Because the typical precision achieved for integrated resistors and capacitors is approximately 

±30%, a designer is handicapped when attempting to use absolute values for the components in an integrated 

filter circuit. The ratio of capacitor values on a chip can be accurately controlled, however, to about one part in 

2000. Switched-capacitor filters use these capacitor ratios to achieve precision without the need for precise 

external components. 

 

In the switched-capacitor integrator shown in Figure 12, the combination of C1 and the switch simulates a 

resistor. 

 

 
Figure 12. A switched-capacitor integrator 

 

The switch S1 toggles continuously at a clock frequency fCLK. Capacitor C1 charges to VIN when S1 is to the left. 

When it switches to the right, C1 dumps charge into the integrator's summing node, from which it flows into the 

capacitor C2. The charge on C1 during each clock cycle is  

Q = C1 VIN,  

and thus the average current transferred to the summing junction is  

I = QfC = C1VIN×fC  

Notice that the current is proportional to VIN, so we have the same effect as a resistor of value  

R = VIN/I = 1/ C1fC  

The integrator's ω 0 is therefore  

ω0 = 1/RC2 = C1fC/C2  

Because ω 0 is proportional to the ratio of the two capacitors, its value can be controlled with great accuracy. 

Moreover, the value is proportional to the clock frequency, so you can vary the filter characteristics by changing 

fCLK, if desired. But the switched capacitor is a sampled-data system and therefore not completely equivalent to 

the time-continuous RC integrator. The differences, in fact, pose three issues for a designer. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Which Approach is 

Best?  

Active, Passive, or 

Switched-Capacitor? 



 

 
 
 
 
 
 



 

 


