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Abstract

In order to develop a tunable resonator which can be easily operated by DC bias and applied for
microwave tunable filters and devices using ferroelectric thin or thick films, the non conductor backed-
and conductor backed— coplanar stripline resonators have been designed and analyzed. They have been
designed to be operated at 25 GHz which involve coplanar stripline input and output ports. The
resonators have been simulated and analyzed using Ansoft HFSS. The research has been focused on
the Quality factor of the coplanar stripline resonator. The conductor Q, box Q, and radiation Q of the
resonators have been analyzed and calculated according to the substrate thickness & conductor width
of the resonators. From these parameters, the loss factors of the coplanar stripline resonator have been
investigated. The conducting Q of the coplanar stripline resonator has no relation with the thickness of
dielectric substrate and increases as the conductor width increases. The box Q has no much relation
with the thickness of substrate and the conductor width, which is above 2000. The radiation loss
increases as the thickness of substrate and the conductor width increase. To decrease the raditation
loss of the coplanar stripline resonator, a conductor backed coplanar stripline resonator has been
proposed which has the unloaded Q of 170.
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Conventional coplanar stripline resonator.
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Fig. 2. New coplanar stripline resonator.
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Table 1. Q values according to the substrate thickness of coplanar stripline resonator.

Substrate Borfoct Qu
Thickness ertec Silver Radiation Qcon Qbox Qraa
conductor
(mm) boundary boundary
boundary
*(0.64 133 125 26 133 2078 32
05 156 150 33 156 3900 42
%038 161 152 43 161 2719 59
0.3 149 144 43 149 4291 60
0.1 155 146 50 155 2514 74
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Fig. 5. Q values according to the substrate thickness of coplanar stripline resonator.
E 2. Coplanar stripline 3%17] patch?] Zd] w& Q.
Table 2. The Q values according to the coplanar stripline resonator conductor width.
Conductor Porfoct Q
patch width eriec Silver Radiation Qeon Quox Qua
conductor
(mm) boundary boundary
boundary
0.2 82 80 40 82 3280 78
05 156 150 33 156 3900 42
0.8 193 185 20 193 4463 22 -
1.1 204 195 12 204 4420 13
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Fig. 6. Q values according to the coplanar stripline resonator conductor width.
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Table 3. The Q values according to the conductor backed coplanar resonator conductor width.

Non-conductor backed Conductor backed
Condu(cr;?;)width HFSS results HFSS results Measurement results
fr (GHz) Qu fr (GHz) Qu fy (GHz) Qu
0.2 27.1 45 26.4 180 279 170
05 26.3 24 239 160 26.3 159
0.8 26.0 10 22.2 158 25.8 162
1.1 249 6 21.8 140 26.2 138
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