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Fig 1. 4-Element lumped resonator. The L-C series elements determine the resonant frequency
of the oscillator and hence the oscillating frequency.

The shunt capacitors are required to set the loaded Q of the resonator to at least 15 to ensure a

compliant phase noise response.

Effective capacitance which resonates with
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R, =input/output load resistance

Required inductance toresonate at

f, isgivenby : -



If we assume an unloaded Q of 120 for the inductor,
therefare the effective Q,
Qe is given by =
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The required shunt reactance assuming an inductor
value of 10nH gives X =2af *10 ° = 6302
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Required inductance toresonate atf_ is given by : -
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The calculated circuit element values for a 1GHz resonator Q ~ 16 are shown in the diagram Figure 4.
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Fig 4. Final component values for the 4-element resonator designed to have a resonant frequency if
1GHz with a loaded Q of > 15 in a 50 ochm system.
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