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Abstract

The circular microstrip resonator which can be exactly performed with theoretical resonant
frequency using the conception of dynamic effective relative dielectric constants is analyzed in this

paper.

The formula of exact resonant frequency of resonator, in this study, is estabilished by effective
resonator dimension and dynamic relative dielectric constant.

The measurement of transmission type circular resonator which fabricated by AL,0O; and
Epsilam-10 is to prove that the experimental results are more agreed' a well with the simulated values
by this new method than the simple resonator model.
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Fig. 2. (a) Microstrip circular resonator.
(b,c) Simple magnetic wall model.
(d) New resonator model.
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Fig. 3. Comparison circular microstrip resonator
with straight microstrip line.
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Table 1. Theoretical velues of resanant frequencies
e AAzd| Magnetic wall (f;) New model (f,)

PN 5] TEow | TEuo | TE 0| TEow| TEue | TEao

AlLO,(e.=9.7)] 20.8 | 10.0 | 16.5 | 19.0 | 9.4 15.9

Epsilam-10

(e, =10.2) 20.1 9.7 1 162 185 9.1 15.5
Teflon

(,=2.5) 2.8 { 105 ] 17.4 | 18.7 | 9.1 15.3
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Table 2. Dimensions of circular resonator.
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Fig. 5. Circular microstrip resonator.
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Fig. 6. Measurement equipments.
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Table3. Theoretical experimental value of reson-

ator frequencies.

AL [AeA(S) |2 ATk | BT+
(Al AE2]) A3
Substrate [mm] [GHz] X9 =[GHz]
0.1 TE= 94 9.42
Alumina TE,0=15.9
Al,0
’ 0.3 TEne=19.0 9.40
0.3 TE; o= 9. 9.4
Epsilam-10 n L
TEne=15.5
0.5 TEne=18.5 9.20
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Fig. 7. Resonant characteristics of resonators,
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