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Design of DNG—type Substrate—Integrated—Waveguide Resonators to Replace the
Conventional Metallic Waveguide for the Military Satellite Transceiver
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(Kyung-Seok Kahng - In-Kyu Yang - Sungtek Kahng - Ho-Sub Lee - Hyoung-Jong Lee)

Abstract - A new and significantly small guided and resonant structure is suggested to take over bulky metallic hollow
waveguides used in military satellite transceivers. Below Ku-band, the conventional waveguides resulting in quite heavy
transceivers will be replaced by the low profile SIW(substrate integrated waveguide) structures that are distinguished
from the others in that the suggested ones have much lower cut-off frequencies by the circuital configuration of
DNG(dobule negative) constitutive parameters and become even smaller than the other SIWs. The design scheme is
validated by the circuit and full-wave simulations from the guided, resonant, and coupled structures. Besides, a bandpass
filter as the suggested coupled structure is fabricated with a cheap substrate in a low-budget fabrication process and its
frequency response is measured as verification of the purpose of the design.

Key Words : Military satellite, DNG metamaterial, SIW, Metal waveguide, Cut-off frequency, Size-reduction
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