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Analysis and Experiment of Micro-strip Line Lumped Elements
for SAW Duplexers
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Abstract

In this study, we analyzed and experimented micro-strip line inductors and capacitors for a SAW
duplexer, an important device for mobile communication. For SAW duplexers, micro-strip line lumped
elements must have small impedance values, below several tens of nH or several tens of pF, and a
small area pattern. In this study, we performed theoretical analysis of flat line type, meander line type,
and spiral line type inductors and interdigital capacitors on a LiTaOs piezo-crystal. We proposed a
measurement method to evaluate small values of lumped elements accurately with network analyzer. In
experiments, we confirmed validity of the theoretical analysis method through fabrication and
characterization of micro-strip line lumped elements. The analysis method in this paper can be applied

to SAW duplexers well as other microwave devices.

Key Words : Micro-strip line lumped element, Micro-strip line inductor, Interdigital capacitor,
SAW duplexer, LiTaOs
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Fig. 1. Schematics of micro-strip line lumped
elements.
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Fig. 2. Effects of mutual inductance in two parallel strip lines.
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Fig. 5. Smith Equivalent circuit model.
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Table 1. Dimension and theoretically predicted
impedance values of flat line type
micro-strip line inductors.
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L1 1.12 0.05 2800 3500
L2 6.37 0.98 330 7400
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Table 2. Dimension and theoretically predicted
impedance of spiral line type micro
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ST | 3469 | 1134 | 6 40 | 4000
T1 | 1847 | 742 | 4 40 | 4000
T2 | 5473 | 1540 | 8 40 | 4000
W1 | 3787 | 2184 | 6 20 | 4000
w2 | 3327 784 | 6 60 | 4000
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Cl 48 214 500 41
C2 38.0 214 1500 105
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