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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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ᅗ 1 ୍ᕳࢼࢸࣥ࢔ࣉ࣮ࣝࢫࣟࢡࡁ (CSA) 

Fig. 1  A cross shaped loop antenna. 
 

⾲ 1 ẚ㍑᳨ウࡿࡍ CSA ᑍἲヲ⣽ࡢ  
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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ᅗ 㛫㝸ࡢ㒊ࡆ᭤ࡾᢡࡿࡍᙧᡂࢆ㒊ࢫࣟࢡ 2 s ኚ໬ࢆ

ᛶ≉ࢫ࣮ࣟࣥࢱࣜࡢሙྜࡓࡋ  
Fig. 2  Return loss characteristics of the cross shaped 

loop antenna as s is varied. 
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ᅗ 3 ᑟయ⥺ࡢ⥺ᖜ wࢆኚ໬ࡓࡋሙྜࢫ࣮ࣟࣥࢱࣜࡢ

≉ᛶ  
Fig. 3  Return loss characteristics of the cross shaped 

loop antenna as w is varied. 
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ᅗ 4 CSA ᨺᑕ≉ᛶࡢ (඲㟁⏺ᙉᗘ ) 

Fig. 4  Radiation Pattern of the CSA (Total Electric 
Strength) 

㖡ࢆ⥺ᑟయࠊࡣᯝ⤖ࡢ❶ᮏࠊ࠾࡞ (ᑟ㟁⋡V=5.8×107 

S/m) ࡓࡋ࡜ሙྜࡢ⤖ᯝ࡛ࠋࡿ࠶  
 
ᅗ 4 ⾲ࠊࡣ 1 ࡓࡋ♧࡟ ࡢሙྜࡢᑍἲࡢ(1) CSA ᨺࡢ

ᑕ඲㟁⏺ࡢᣦྥᛶࠊࡣࢀࡇࠋࡿ࠸࡚ࡋ♧ࢆᅗ 1 ࡢ xz
ᖹ㠃ࡧࡼ࠾ yz ᖹ㠃ࡢ➼ྠࡰ࡯ࡶࡽࡕ࡝ࡢ⤖ᯝࠋࡿ࡞࡜

ࢸࣥ࢔ࡿ࠸࡚ࢀࡉ࡞ࡀᨺᑕ࡟඲᪉ྥࡰ࡯ࠊ࡚ࡗࡀࡓࡋ

ࠋࡿ࠼ゝ࡜ࡿ࠶࡛ࢼ  
 
⾲ 2 ⾲ 1 ࠺㐪ࡢᑍἲࡓࡋ♧࡟ CSA ᨺࠊᨺᑕ฼ᚓࡢ

ᑕຠ⋡  
Table.2 Antenna gain and efficiency of CSA shown in 

table 1. 
 Gain[dBi] Gain Inc. 

RL [dB] 
Antenna 

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 

 
⾲ 2 ࡢࢀࡒࢀࡑࠊ࡟ CSA ⪄ࢆ཯ᑕࠊᨺᑕ⤯ᑐ฼ᚓࡢ
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஦ࡿࡍ᪼ୖ࡟ࡶ࡜⋠ᨺᑕຠࠊᑐᨺᑕ฼ᚓ⤯ࠊ࡜ࡿࡍࡃ

S11ࠊ࡜ࡿ࠼⪄࡚ࡏࢃྜ࡜ᯝ⤖ࡢ❶๓ࠋࡿ࠿ศࡀ ࡣ್

ከᑡప10ࠊࡀࡿ࡞ࡃdB ᖏᇦᖜࢆಖࡲࡲࡓࡗእᙧᑍἲࡶ

ᑠࡿࡍࡃࡉ஦ࡿ࠶࡛⬟ྍࡶ஦ࠊࡓࡲࠋࡿ࠿ࢃࡀw ᗈࢆ

஦ࡿࡍ᪼ୖ࡟ࡶ࡜⋠ᨺᑕຠࠊᑐᨺᑕ฼ᚓ⤯ࠊࡶ࡚ࡋࡃ

࠼⪄࡚ࡏࢃྜ࡜ᯝ⤖ࡢ❶๓ࠊࡽࡀ࡞ࡋ࠿ࡋࠋࡿ࠿ศࡀ

S11ࠊ࡜ࡿ ࡋ࡚ࡗ࡞ࡃࡁ኱ࡶእᙧᑍἲࠊࡋపୗࡀ್ࡢ

S11ࠊ࡜ࡿࡍྜ⥲ࢆ஦ࡢ௨ୖࠋ࠺ࡲ ≉ᛶࠊᨺᑕ฼ᚓ࠾

ࠊࡣ࡚ࡋ㝿࡟ᑠᆺ໬ࡢࡲࡲࡓࡗಖ࡟Ⰻዲࢆ⋠ᨺᑕຠࡧࡼ

s wࠊࡃᗈࢆ ᑠࠊࡋ࠿ࡋࠋࡿ࠶᭷ຠ࡛ࡀ஦ࡿࡍࡃ⊂ࢆ

ᆺ໬ࢆព㆑ࡎࡏᮏࡢࢼࢸࣥ࢔฼⏝࡞⬟ྍࡀሙྜࠊࡣ

S11 ࠊ⠊ᅖ࡛ࡿࢀࡽᗘᚓ⛬ࡿ࠶ࡀ s ࡶ w ࡇࡿࡍࡃᗈࡶ

ࠋࡿࢀࡽᚓࡀ⋠ຠࡧᨺᑕ฼ᚓཬ࡞Ⰻዲࠊ࡛࡜  
 

ࡵ࡜ࡲ .4  
ࢆࢀࡇࠊ࡚࠸࠾࡟タィࡢࢼࢸࣥ࢔ࣝࣛ࢖ࣃࢫࢫࣟࢡ

ᵓᡂࡿࡍᑟయ⥺ࡢ⥺ᖜࢫࣟࢡࠊࡧࡼ࠾㒊ࢆᙧᡂࡿࡍ㛫

೉ࡾ㒊ࡢ㛫㝸ࡢタᐃ(1)ࠊࡀ ᑠᆺ໬(2)ࠊ Ⰻዲࣆࣥ࢖࡞

ࠊᛶ≉ࢫࣥࢲ࣮ (3) Ⰻዲ࡞ᨺᑕ฼ᚓࡧࡼ࠾ຠ⋡ࢆᚓࡿ

ࠋࡓࡋ♧ࢆ࡜ࡇࡿ࠶㔜せ࡛࡟㠀ᖖࡣ࡟ࡵࡓ  
௒ᚋࢫࣟࢡࠊࡣᙧ≧ࠊ࡛࡜ࡇࡿࡍ࡜ᖹ⾮̿୙ᖹ⾮ኚ

᥮ࡢ࡝ࡀ⛬ᗘࢫࣟࢡࠊࡓࡲࠋ࠿ࡢࡿ࠸࡚ࢀࡉ࡞ᙧ≧ࡀ

᭦ࠊ࡚ࡋࡑࠋ࠿ࡢ࡞ຠᯝⓗ࡟ᖹ⾮̿୙ᖹ⾮ኚ᥮ࠊࡐ࡞

ࠋウ᳨ࡢᑠᆺ໬ࠋᥦ᱌ࡢᵓ㐀ࡿࡍᢚไࢆ୙ᖹ⾮㟁ὶ࡟

㏆᥋㔠ᒓࡢᙳ㡪᳨ࡢウ࡜పῶᵓ㐀ࡢᥦ᱌࡝࡞㡰ḟሗ࿌
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