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Introduction 

� Resonant circuits are band-pass filters 
 
 � Z0: Resonance frequency 

� B: Bandwidth 
� Q: Quality factor,  
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Examples of resonant circuits 

� RLC-Serial 
 
 
 

� RLC-Parallel 
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R=Rg+RL 

R=Rg // RL 
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Resonance frequency (Z0) 

 
 
 

� It is the frequency for which: 
± ¸ I2¨and ¸V2¨  becomes maximum 
± The input impedance, Zin, becomes real since the rective 

inductance and capacitance cancels each other: 
 
 
 

± The stored energy in both elements C and L is the same and 
maximum (the stored energy oscillates between C and L). 
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Quality factor (Q) 

� It is the ratio of two energies: 
 
 

(The maximum stored energy produces at Z = Z0) 

� Q of a RLC-series circuit: 
 
 

� Q of a RLC-parallel circuit: 
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RLC-Series 
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RLC-Series 
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capacitive inductive 
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RLC-Series 
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RLC-Parallel 
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Bandwidth (G <<1, Q�t10) 
For example RLC-parallel: 
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Over-voltage factor (QS) 
VL VC 
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Over-current factor (QP) 
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Real RLC-Parallel 
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Simulation with 5Spice 
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Simulatio with 5Spice 
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Simulation with 5Spice 
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Simulation with 5Spice 


