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Abstract

The plane-wave shielding effectiveness is typically measured for horizontal and vertical polarizations using a linearly
polarized antenna. However, this typical measurement method results in big evaluation fees due to very long
measurement time as well as huge idle space for maintenance, these problems is more severe especially in large shielded
enclosures such as EMP protection facilities to be built in indoor buildings and underground. This paper describes the
design and fabrication process and results of a planar log-spiral antenna applicable to the evaluation of the
electromagnetic shielding effectiveness of a large EMP protection facility. Since the proposed antenna has a circular
polarization, there is no need to separately measure the horizontal and vertical polarizations. Therefore, the measurement
time can be shortened by more than 1/2, and further, its small volume with a planar structure can reduce greatly idle
space required for the maintenance.
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Fig. 3. The return loss of the fabricated antenna using two
types of impedance transformer.
50QFa M2 O3 3. 5 7KK gefjo| uEA HET(of Cfsh HZHE
OHE||Lte| HEAREA

¥ . ®=tEl ote|Ltel S4
@ (o) Aol AF= Ansoft HFSSE o]g-3to] 7]
Fig. 2. Pictorial view of the fabricated impedance transformers Aretg o =Ae g3 A5l wel =

using (a) Klopfenstein taper and (b) transformer coil. N N o 1 JERp
Q22 MTE 50 0100 2 ATHA HEI|S| B AAsHe A e Al 4

() 2EHAE HolT 28 () W] 2y mg  orHTh

.{

(764)



Design of a Planar Log—Spiral Antenna for Testing Plane-Wave Shielding Effectiveness 15

a9 4 & FaE g olA tH ] Hujo
gat datsl Algeeldor A At
=

Hol 5L 1.63-5.27 dBiE =AHHPoH, A5
A

Aol Mwd F GAFE & 5 e

Hut Qe Yol A Fu8] &= ¢ F a8kt o]

& SAs7] 98 telve] w4 Fo dig e

97N FagolA sdA e wAH I ALY S
7t 43 & 0 AWE o]l gste] HuE ALt
ot Avtet AlEHoolA AE 17 5o H

Atk AFE orHYrE 400 MHZz~900 MHz9] =
B

/, —=— Measured
1 e— Calculated|—r
0
200 400 600 800 1000

Frequency (MHz)
Fig. 4. The measured and computed results for peak
gains of the fabricated antenna.
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Fig. 5. The measured and computed results for axial
ratios of the fabricated antenna.
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Fig. 7. Beam-width and 6-dB exposure range of the
fabricated antenna.
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