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Section 3.2.1 The properties of resonant circuits

The amplitude of the input impedance of a parallel resonant circuit as a function of frequency and Q
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Section 3.2.3 Excitation of resonant circuits

ω0 2 π⋅:= ω 2 π⋅:= RoverQL 1:= QL 10:= QU 1000:= R' RoverQL QL⋅:= R' 10=

Define the driving current

I0 1:= I t( ) I0 cos ω t⋅( )⋅:=

The differential equation governing the voltage is (3.23) with the initial conditions
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Solve the differential equation from t = 0 to tend 10
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Build-up of stored energy in a resonator

Time constant τ K( )
2 QU⋅
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:=  Equation 3.25 

Stored energy when critically coupled W0 1:=
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Section 3.2.4 Coupled Resonant Circuits

This sheet models two identical parallel resonant circuits coupled by a mutual inductor kL which is connected as shown. This is equivalent to mutual

inductive coupling with M = kL

Define the microwave parameters of the uncoupled resonators
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Compute the equivalent circuit parameters
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Compute the impedance matrix of the circuit
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Inductively coupled circuits with M = kL

 Figure 3.9 

Compute the impedance matrix of the circuit
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Note: The impedance matrix is identical to that for the circuits coupled by a mutual inductance
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Calculate the input admittance and impedance Yin ω k, ( ) YM ω k, ( )
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Calculate the amplitude of the input impedance, normalised to R, in decibels and the input phase in degrees as functions of ω and k
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Input impedance of coupled resonators Q = 1000

0.998 0.999 1 1.001 1.002
90−

60−

30−

0

30

60

90
k = 0

k = 0.5/Q

k = 1.0/Q

k = 2.0/Q

Normalised frequency

P
h

as
e 

(d
eg

re
es

)

0.998 0.999 1 1.001 1.002
15−

10−

5−

k = 0

k = 0.5/Q

k = 1.0/Q

k = 2.0/Q

Normalised frequency

( )dB

in
Z R

 Figure 3.11 
 Figure 3.10 

(c) 2017 Richard G Carter


