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Design of a 2~18 GHz Wideband Cavity-Backed Spiral Antenna
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Abstract

In this paper, design of a 2~18 GHz wideband cavity-backed spiral antenna is investigated. Firstly, an arm pattern
and a backing cavity of a cavity-backed spiral antenna are designed based on the design theory of an Archimedean
spiral antenna as well as by using CST's MWS. VSWR, axial ratio, and HPBW(Half Power Beam Width) characteristics
are considered in the simulation. Secondly, a Marchand coaxial balun is designed to meet the required VSWR within
the frequency band of operation. Finaily, the validity of these approaches is verified by comparing the simulated results
with measured ones.
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Fig. 1. The structure of cavity-backed spiral antenna.
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Fig. 2. An arm pattern of spiral antenna.
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Fig. 3. The structure and the equivalent circuit of Mar-
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(2) An arm pattern
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(b) A cavity-backed spiral antenna
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Fig. 4. A MWS model of a designed spiral antenna.
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Fig. 5. S characteristic vs. input impedance.

g Ao 2o 37|19 Yol dA o Fnk B o
TFAAE 4 (5)E o] &3l 2~18 GHz ol g+

2~18 GHz FHe 7jule ¥ Asjold et HA

3o

b 3ok ing cavity
—&— without cavity

25 4-enin

me“‘ g~
1.0 — T T ¥ r T v

‘ 5 3 10 12 1" 16 18
Frequency [GHz

J8 6. &3fold <telte] VSWR AEdold 23
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Fig. 9. A cross section of cavity-backed spiral antenna.
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Fig. 11. Simulated HPBW of cavity-backed spiral an-
tenna.
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Fig. 12. Simulated axial ratio of cavity-backed spiral
antenna.
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