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Abstract We have suggested the novel structure of loop/spiral antennas which is arranged by winding a cross shape and
shown its effectiveness and applications. In this paper, the way to tune impedance of the CSA and effects of the measurements
changes for the tuning on antenna radiation efficiencies are examined. The cross shaped spiral antenna, CSA, is invented by the
authors as the novel structure antenna whose impedance is lower than that of general loop antennas and that can radiate
circularly polarized waves by one port feed. We have suggested many practical applications such as circular polarization
antennas and multi-polarization antennas. We discuss the way to tune the impedance of the single loop CSA, which is wound
one time, as an example. Moreover, the antenna radiation efficiencies by variations of measurements for tuning impedances are
studied.
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Fig. 1 A cross shaped loop antenna.
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Table. 1 Detailed measurement of CSA.
w [mm] s [mm] L [mm]
(1) 0.2 12.4 72.4
(2) 0.2 4.6 74.0
(3) 0.2 1.0 77.6
(4) 0.2 20.0 72.4
(5) 1.0 12.4 81.0
(6) 2.0 12.4 87.0
(7) 4.0 12.4 95.0
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Fig. 2 Return loss characteristics of the cross shaped

loop antenna as s is varied.
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Fig. 3 Return loss characteristics of the cross shaped

loop antenna as w is varied.

WETIZ.AKETHKRICHN EZ)~(DDT T F D
B E I DWW T, a1 5,

3. O R
AMEOHKRELD, 7o 2EIr 0 dh TR s CRRIE w
EEASEDLFE TSI HEEREFICT LI ENTE
D, TO—FT, ABTENKRE Ko/ &L
STV TEZEN LT, RETIEH., 2hbDsw
DO~HEBALD, BEHEEEICE 2 DB OV TELET
5,

= Angle(degree)

180

[ 4 CSA O Jilt i 5 Mk (42 76 S 98 1)
Fig. 4 Radiation Pattern of the CSA (Total Electric
Strength)
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Table.2 Antenna gain and efficiency of CSA shown in
table 1.
. . Gain Inc. Antenna
Gain[dBi] | 2y 14B] | Efficiency [%]
(1) -0.015 -0.151 75.6
2) -0.585 -0.608 72.1
3) -1.334 -1.369 67.0
4) 0.300 -0.003 77.2
(5) 0.512 0.298 79.5
(6) 0.694 0.385 80.6
(7) 0.885 0.392 81.5
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