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“Selectivity” is very important – relates to a parameter “Q” for the filter.
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At resonance:
• current is max.
• Zeq =R
• current and voltage 
are in phase.
• the higher Q, the 
narrower the resonant 
peak.
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The current in an RLC series circuit leadsthe ac voltage source. 
To bring the circuit to resonance, should the capacitance be 
increasedor decreased? 

Answer: ICE, it is capacitive, reduce the impedance of the 
capacitor, i.e. increase the capacitance.   Alternatively, 
inductance can be increased to offset the impedance of the 
capacitor.  
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Consider a RC low-pass filter:  

Let us plot filter gain vs. the dimensionless frequency w' = wRC=w/w0

2*2� �*222 � 2 ��

2*� 2*AAB � 2 ��

� 2*:2: � � < ��

�2 2*�22 � � 72 ��

�22 2*2�2 � � C2 ��

• At low enough frequencies the gain flattens off at 
unity, 0 dB. 
• At large enough frequencies, the gain is falling off at 
the rate of - 20 dB per decade of frequency (a factor of 
10 increase in frequency). This fall-off is also often 
referred to as - 6 dB per octave (a factor of 2 increase in 
frequency.) Convince yourself of the equivalence! 

w' Vout/V in
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w' Vout/V in

• cutoff frequency, where w' = 1, i.e. w=w0=1/RC, the 
gain is - 3 dB. The - 3 dB point is considered to be the 
breakpoint. 
•The Bode plot for the RC low-pass filter is often sketched 
by drawing a horizontal line up to the breakpoint followed 
by a line falling off at - 20 dB per decade as shown by the 
blue line in the graph below. The actual gain curve is 
shown in red for comparison; the largest error in the 
approximation is at the breakpoint. This type of 
approximate plot is known as an asymptotic Bode plot. 
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3db point

20 dB/Decade
6dB/Octave


