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Design and Analysis of Cloaking Structure Using
2D Transmission Line
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Abstract

We design and analyze the cloaking circuit using 2D transmission line structure to make up for the weakness of
the established cloaking circuit using only lumped inductor and capacitor elements. The 2D transmission line structure
enables one to conveniently design the cloaking circuit with available element values. All the necessary analysis and
synthesis(design) formulas have been derived. A cloaking circuit for a cylindrical scatterer in free space has been
designed based on the provided design formulas and its effects have been investigated using the circuit simulator ADS.
The effect of the cloaking medium for this specific case has been observed to be about 10.5 dB.
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Table 1. Specification for designing cloaking circuit
using 2D transmission line structure.

R 0.9 m Ar 0.0225 m
a 0.1575 m A¢ 4°

b 0.495 m h 1 mm
fo 1 GHz kd 10°
Z 50 Q Total cell 3,600 cell
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Fig. 3. Voltage distribution of each case at 1 GHz(unit :
V).
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