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Resonance Circuits
a) Parallel resonance circuit:
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Variations of the magnitude and the phase of the impedance:

0 5 GHz,  2 nH,  5 ohm, 5 ohmL Cf L r r   

0 0

                                 (a)                                                                      (b)
5 GHz,  2 nH,  10 ohm, 0         5 GHz,  2 nH,  5 ohm, 5 ohmL C L Cf L r r f L r r       

 (a) For ,    (b) For C L C Lr r r r�
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The quality factor of an oscillatory system

The total energy of the system2
The energy lost in one period

Q 
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21Total (maximum ) energy in the circuit:  
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Quality factor of a parallel resonance circuit:
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This expression can be arranged as follows:
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where; 
 is called as the "effective quality factor" of the circuit
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2 2 2 2 2
20 0

0 0

Parallel resistance  equivalent to :
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Important Equivalencies
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Oscillation capability of a resonance circuit
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Example: Q enhancement with a capacitive loaded source follower

(Shift of the resonance frequency is due to the input capacitance of M1)
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Parameter: The gate voltage of the current source transistor, T2
(Shift of the resonance frequency is compensated in the graph!)
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The bandwidth of a parallel resonance circuit
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00; At resonance  ( ) ff efefZ Q LR   
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 Impedance is
                     - Inductive below the resonance frequency,
                     - Capacitive above the resonance frequency.
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Branch currents at resonance:

(Possible adverse effect: Electromigration!)
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Voltages at resonance:

(Possible adverse effect: Breakdown of the capacitor dielectric!)
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