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Abstract For practical implementation of coupled-resonant wireless power transfer, EMC assessment is necessary. In this 
report, near-field strength and far-field radiation power with respect to the state of a load (transmitting antenna only, with 
receiving antenna without a load, and with receiving antenna with a ��ȍ�ORDG��LV�Lnvestigated. We have found that near-field 
strength and far-field radiation power increases when the load is not connected. 
Keywords  Wireless Power Transfer, Coupled Resonance, Electric-field coupling, Magnetic-field coupling, Near field, 
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㏆ᖺ㸪ᦠᖏ㟁ヰ㸪ࡸࣥࢥࢯࣃࢺ࣮ࣀ㟁Ẽ⮬ື㌴ࡢ඘

㟁ࢆ┠ⓗ࡚ࡋ࡜㸪⤖ྜඹ᣺ᆺ↓⥺㟁ຊఏ㏦ᢏ⾡ࡀὀ┠

ࡿ࠸࡚ࡵ㞟ࢆ [1]㸬㟁Ẽ⮬ື㌴ࡢሙྜࡣ㏦㟁㟁ຊࡀ kW
య⏕ࡀ⏺☢₃ὤ㟁ࡿࡅ࠾࡟㸪㏆ഐࡵࡓࡿ࡞࡜࣮ࢲ࣮࢜

㸪ࡓࡲ㸬ࡿ࠶ࡀᚲせࡿࡍホ౯࡟ᐃ㔞ⓗࢆᙳ㡪ࡍࡰཬ࡟

㐲᪉⏺ᨺᑕࡾࡼ࡟㸪㟁Ꮚᶵჾࡢㄗືసࡸ㏻ಙ࣒ࢸࢫࢩ

ࢸࢫࢩ㸬ࡿࢀࡉᠱᛕࡶၥ㢟ࡿࢀࡉࡇ㉳ࡁᘬࡀ΅ᖸࡢ࡬

ᢏࢢࣥࢳࢵ࢖ࢫ࡟※㸪㟁࡟ࡵࡓࡢୖྥࡢ⋠ຠࡢ඲య࣒

࡜ၥ㢟࠸࡞ࡁど࡛↓ࡶᨺᑕࡢሙྜ㸪㧗ㄪἼࡓ࠸⏝ࢆ⾡

㸪ࡣ࡟ࡵࡓࡢᐇ⏝໬ࡢ㸪↓⥺㟁ຊఏ㏦࡟࠺ࡼࡢࡇ㸬ࡿ࡞

㏆ഐ㟁☢⏺ᙉᗘ㸪ࡧࡼ࠾ᇶᮏἼ࣭㧗ㄪἼࡿࡅ࠾࡟୙せ

ᨺᑕࡓࡗ࠸࡜ EMC ≉ᛶࡢホ౯ࡀᚲせࡿ࡞࡜㸬  
↓⥺㟁ຊఏ㏦ࢆᐇ⏝໬ࡿࡍ㝿㸪ᐇ㝿ࡣ࡟㏦㟁ഃཷ࡜

㟁ഃࡀ㏻ಙ࠸⾜ࢆ㸪ཷ㟁ഃ࡟ᚲせ࡞㟁ຊࢆ㏦㟁ഃࡽ࠿

౪⤥ࡿ࡞࡜࡜ࡇࡿࡍ㸬ࡋ࠿ࡋ㸪ཷ㟁ഃࡢᶵჾࢆ✺↛⛣

࡟๓ࡿࡲṆࡀ⤥㟁ຊ౪ࡢ㸪㏦㟁ഃ࡛ࡣ࡝࡞ሙྜࡓࡋື

ཷ㟁ഃࡀᏑᅾࡾ࡞ࡃ࡞ࡋ㸪㏦㟁ࢼࢸࣥ࢔༢య࡟㟁ຊࡀ

౪⤥ࡿࢀࡉ≧ែࡿ࡞࡟ሙྜࡀ࡜ࡇࡿ࠶ࡀண᝿ࡿࢀࡉ㸬

ࢳࢵ࢖ࢫ※㸪✺↛㸪㟁ࡶ࡚࠸࡚ࡋᏑᅾࡀ㸪ཷ㟁ഃࡓࡲ

ែ≦ࡢ㸪↓㈇Ⲵࡣሙྜࡓ࠸ᢤࢆࢱࢡࢿࢥ㸪ࡾࡓ࠸㛤ࢆ

࡛㏦㟁࡟ࢼࢸࣥ࢔㟁ຊࡀ౪⤥ࡿࢀࡉ≧ែࡿ࡞࡟ሙྜࡀ

᝿ᐃࡿࢀࡉ㸬ࡵࡓࡢࡑ㸪㈇Ⲵࡀ᥋⥆ࡓࢀࡉ≧ែ࡛ࡅࡔ

Ꮡࡣࢼࢸࣥ࢔㟁ཷࡧࡼ࠾༢య᫬㸪ࢼࢸࣥ࢔㸪㏦㟁ࡃ࡞

ᅾࡀࡿࡍ↓㈇Ⲵࡢ≧ែࡿࡅ࠾࡟ EMC ≉ᛶࡢホ౯ࡀᚲ

せࡿ࡞࡜㸬  
⏝ࢆ㸪㟁☢ㄏᑟࡣ࡟㸪⤖ྜඹ᣺ᆺ↓⥺㟁ຊఏ㏦ࡓࡲ

㸪ከ࡝࡞᪉ᘧࡓ࠸⏝ࢆࢼࢸࣥ࢔㸪⮬ᕫඹ᣺ࡸ᪉ᘧࡓ࠸  
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ሙྜ㸪✵㛫ࡿ࠸⏝ࢆࢼࢸࣥ࢔㸬୍᪉㸪⮬ᕫඹ᣺ࡿ࡞࡜

୰࡟⵳✚ࡿࢀࡉ㟁Ẽⓗ࡜࣮ࢠࣝࢿ࢚☢Ẽⓗ࣮ࢠࣝࢿ࢚
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ᐤ࡟ྜ⤖ࡀ୧᪉ࡢࡇ㸪ࡋᏑᅾ࡟㛤✵㛫ࡀ୧᪉ࡢ⏺☢࡜

୚ࡀࡿ࡞࡟࡜ࡇࡿࡍ㸪ࡢࢼࢸࣥ࢔ᵓ㐀ࡾࡼ࡟㸪㟁⏺⤖

㸬㐲᪉ࡿ࡞࡜ᨭ㓄ⓗࡾࡼࡀ࠿ࡽࡕ࡝ࡢ࠿ྜ⤖⏺☢࠿ྜ

ࡋ➼࡟୧᪉ࡢ⏺☢࡜⏺㸪㟁ࡣሙྜࡢ㟁Ἴᆺࡓ࠸⏝ࢆ⏺

㸬㟁ࡿ࡞࡟࡜ࡇࡿࢀࡉఏ㏦࡚ࢀࡉศ㓄ࡀ࣮ࢠࣝࢿ࢚ࡃ

ᩚࢆ㛵ಀࡢ᪉ᘧࡢࡽࢀࡇࡽ࠿ほⅬࡢྜ⤖⏺☢࡜ྜ⤖⏺

㸬ࡍ♧࡟ᅗ㸰ࢆࡢࡶࡓࡋ⌮  
ࡃ࠸ࡶ࡚ࡗ࠸࡜ඹ᣺ᆺࠖྜ⤖ࠕ࡟㸪୍ゝ࡟࠺ࡼࡢࡇ

ࡵࡓࡿࡍㄝ᫂࡟ⓗ୍⤫ࢆࡽࢀࡇ㸪ࡀࡿ࠶ࡀ᪉ᘧࡢ࠿ࡘ

ඹ᣺ᶵࠕ࡜ᶵᵓࠖྜ⤖ࠕ㸪ࡎࡲ㸬ࡍ♧࡟ᅗ㸱ࢆࣝࢹࣔࡢ

ᵓࠖ࡟ศࡿ࠼⪄࡚ࡅ㸬⤖ྜᶵᵓࡣ㸪㛤✵㛫࡟㟁☢⏺ࢆ

ᨺฟࡿࡍ㒊ศ࡛ࡾ࠶㸪⤖ྜࡸࣝ࢖ࢥ⮬ᕫඹ᣺ࢼࢸࣥ࢔

ࡿࡍᑐᛂࡀ ࡪ࿧࡜ࢼࢸࣥ࢔ࡢ⩏ᗈࢆࢀࡇ㸪ࡣ࡛ࡇࡇ) )㸬
ᐜ㔞ᛶᡂศࡣࢼࢸࣥ࢔ XCant ㄏᑟᛶᡂศ࡜ XLant ࡗᣢࢆ

㟁⏺⤖ྜಀᩘࡀ㛫ࢼࢸࣥ࢔㸪㏦ཷ㟁ࡾ࠾࡚ kc ⤖⏺☢࡜

ྜಀᩘ km ࢱࢡ࢔㸪ࣜࡣ㸬ඹ᣺ᶵᵓࡿ࠸࡚ࡋྜ⤖ࡾࡼ࡟

ࣥࢱࢡ࢔㸬ࣜࡿ࠸࡚ࢀࡉᵓᡂࡽ࠿ࢼࢸࣥ࢔࡜⣲Ꮚࢫࣥ

ᐜ㔞ᛶᡂศࡣ⣲Ꮚࢫ XCex ㄏᑟᛶᡂศ࡜ XLex ࡚ࡗᣢࢆ

࡟ྜ⤖㸪ࡎࡏᨺฟ࡟㛤✵㛫ࢆ⏺☢㟁ࡣࡽࢀࡇ㸪ࡀࡿ࠸

࢔࡜⣲Ꮚࢫࣥࢱࢡ࢔㸪ࣜࡣ㸬ඹ᣺࿘Ἴᩘ࠸࡞ࡋᐤ୚ࡣ

ࣥ࢔࡜⣲Ꮚࢫࣥࢱࢡ࢔ࣜࡧࡼ࠾ᐜ㔞ᛶᡂศ㸪ࡢࢼࢸࣥ

㸬ඹ᣺᫬㸪ࡿ࡞࡜࿘Ἴᩘࡿ࡞ࡃࡋ➼ࡀㄏᑟᛶᡂศࡢࢼࢸ

⣔඲యࡢ㟁Ẽⓗ⵳✚࡜࣮ࢠࣝࢿ࢚☢Ẽⓗ⵳✚ࢠࣝࢿ࢚

࣮ࢠࣝࢿ࢚✚㟁Ẽⓗ⵳ࡢ㸪㛤✵㛫୰ࡀࡿ࡞ࡃࡋ➼ࡣ࣮

㸬࠸࡞ࡽ㝈ࡣ࡜ࡿ࡞ࡃࡋ➼ࡀ࣮ࢠࣝࢿ࢚✚Ẽⓗ⵳☢࡜

㸪ࡶ㸪⮬ᕫඹ᣺ᆺࡾࡼ࡟࡜ࡇࡿ࠸⏝ࢆࣝࢹࣔ࡞࠺ࡼࡢࡇ

㟁☢ㄏᑟࡓ࠸⏝ࢆඹ᣺ᆺࡶ㸪⤫୍ⓗ࡟ㄝ᫂ࡀ࡜ࡇࡿࡍ

㸬ࡿࡍḟ❶࡛ㄝ᫂ࡣ㸬ලయ౛ࡿࡁ࡛  
 

3. ゎᯒࣔࣝࢹ  
ᮏሗ࿌࡛⏝ࡓ࠸ゎᯒࣔࢆࣝࢹᅗ 4 ࡍ♧࡟ [3]. ༙ᚄ

300mm, 㧗ࡉ 200mm, ᕳᩘࡁ 5 ࣊ᆺ⤡▷ࡧ㛤ᨺᆺཬࡢ

ࡿ࠶࡛ࢼࢸࣥ࢔ࣝ࢝ࣜ . ᑟ⥺ࡣ࡟ , ᑟ㟁⋡Ȫ=5.8×107 

S/m 㸬ࡓ࠸⏝ࢆ㖡ࡢ  

 
(a)㛤ᨺᆺ  

 

(b)▷⤡ᆺ  
ᅗ 5 ཯ᑕಀᩘࡢ࿘Ἴᩘ≉ᛶ  

 
ᅗ 6 㛤ᨺᆺࣔࣝࢹ  

 
ᅗ 7 ▷⤡ᆺࣔࣝࢹ  

 
ᅗ 8 ୰ᚰ㍈᩿ࡴྵࢆ㠃ᅗ  
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ᅗ 9 㛤ᨺᆺࡢࢼࢸࣥ࢔ࣝ࢝ࣜ࣊㏆ഐ⏺㟁☢⏺    ᅗ 10 ▷⤡ᆺࡢࢼࢸࣥ࢔ࣝ࢝ࣜ࣊㏆ഐ⏺㟁☢⏺  

 
㛤ᨺᆺࡣࢼࢸࣥ࢔ࣝ࢝ࣜ࣊ 11.6MHz ࡛⮬ᕫඹ᣺ࡿࡍ . 

▷ ⤡ ᆺ ࣊ ࣜ ࢝ ࣝ ࢔ ࣥ ࢸ ࢼ ࡣ ⮬ ᕫ ඹ ᣺ ࡋ ࡞ ࠸ ࡓ ࡵ , 
8MHz ࡛ඹ᣺࡟࠺ࡼࡿࡍ 7.174pF ࣏ྛࢆࢱࢩࣃࣕ࢟ࡢ

ࡓࡋ⥆᥋࡟ิ┤࡟ࢺ࣮ . ୧ࣔ࡟ࡶ࡜ࣝࢹ , port1 ฟࡣ࡟

ຊࢫࣥࢲ࣮ࣆࣥ࢖ Z0=0Ȑ , Ἴ㧗್ 1V ※㟁ᅽࡢ , port2
㈇Ⲵࡣ࡟ Zl 㸬Zlࡓࡋ⥆᥋ࢆ ࡣࡓࡲ҄ࡣ 50Ȑ࡟ኚ໬ࡏࡉ

ࡓ .  
ᅗ 5 ༢య᫬ࡢࢼࢸࣥ࢔ࣝ࢝ࣜ࣊ᆺ⤡▷ࡧ㛤ᨺᆺཬ࡟

ࡍ♧ࢆ࿘Ἴᩘ≉ᛶࡢ཯ᑕಀᩘࡢ᫬ྜ⤖ࡧࡼ࠾ . ⤖ྜ᫬

㛤ᨺᆺࡣ㧗ᇦඹ᣺࿘Ἴᩘࡧపᇦඹ᣺࿘Ἴᩘཬࡿࡅ࠾࡟

ࢀࡒࢀࡑࡣ࡛ࢼࢸࣥ࢔ࣝ࢝ࣜ࣊ 11.3MHz ࡜ 11.9MHz
࡛ ࠶ ࡾ , ▷ ⤡ ᆺ ࣊ ࣜ ࢝ ࣝ ࢔ ࣥ ࢸ ࢼ ࡛ ࡣ ࡑ ࢀ ࡒ ࢀ

7.72MHz ࡜ 8.31MHz ࡿ࠶࡛ . 
ᅗ 6, ᅗ 7 ࢼࢸࣥ࢔ࣝ࢝ࣜ࣊ᆺ⤡▷ࡧࡼ࠾㛤ᨺᆺ࡟

ࡍ♧ࢆ࣒ࢬࢽ࣓࢝ࡢඹ᣺࡜ྜ⤖ࡢ . 㛤ᨺᆺ࢔ࣝ࢝ࣜ࣊

࢟࡜ᡂศࢫࣥࢱࢡࢲࣥ࢖ࡘᣢࡀ㌟⮬ࢼࢸࣥ࢔ࡣࢼࢸࣥ

ࡵࡓࡘᣢࢆ୧᪉ࡢᡂศࢫࣥࢱࢩࣃࣕ , 㛤✵㛫࡟ྜ⤖ࡢ

ࡣ ࡃ࡞࡛ࡅࡔᨭ㓄ⓗࡀྜ⤖⏺☢ , , 㟁⏺⤖ྜࡶᙳ㡪ࡍ

ࡿ . ୍᪉࡛ , ▷⤡ᆺࡢࢼࢸࣥ࢔ࣝ࢝ࣜ࣊ሙྜ࡛ࡣ ࢔ ,

ࡵࡓ࠸࡞ࡓᣢ࠿ࡋᡂศࢫࣥࢱࢡࢲࣥ࢖ࡣ㌟⮬ࢼࢸࣥ , 
㛤✵㛫ࡢ㟁☢⤖ྜࡀྜ⤖⏺☢ࡣᨭ㓄ⓗࡿ࡞࡜ .  
 

4. ㏆ഐ㟁☢⏺≉ᛶ᳨ࡢウ  
4.1 ゎᯒ᪉ἲ  

༢య᫬ཬࡧ⤖ྜ᫬ (Zl=҄Ȑ ඹ᣺࿘Ἴᩘࡣ( , ⤖ྜ᫬

(Zl=50Ȑ 㧗ᇦඹ᣺࿘Ἴᩘ࡟ࡧࡽ࡞పᇦඹ᣺࿘Ἴᩘࡣ(

ࡓࡋ⟭ィࡾࡼ࡟ἲࢺ࣓࣮ࣥࣔࢆ㟁☢⏺ศᕸࡿࡅ࠾࡟ . 
ᅗ 8 㟁☢⏺ศࡿࡅ࠾࡟ほ 㠃ࡢ㠃ୖࣝ࢖ࢥ㏦ಙࡍ♧࡟

ᕸࢆィ⟬ࡿࡍ . (i)༢య᫬࡟ඹ᣺࿘Ἴᩘ࡛ືస , (ii)⤖ྜ

᫬ (Zl=҄Ȑ ඹ᣺࿘Ἴᩘ࡛ືస࡟( , (iii)⤖ྜ᫬ (Zl=50Ȑ )
పᇦඹ᣺࿘Ἴᩘ࡛ືస࡟ , (ϻ )⤖ྜ᫬ (Zl=50Ȑ 㧗ᇦ࡟(

ඹ᣺࿘Ἴᩘ࡛ືసࡓࡋ᫬ࡢ㟁☢⏺ศᕸࢆ㛤ᨺᆺ , ▷⤡

ᆺࢀࡒࢀࡑᅗ 9,10 ࡍ♧࡟ .  
4.2 ཷ㟁ࡢࢼࢸࣥ࢔᭷↓ཬࡧ㈇Ⲵࡢኚ໬ࡿࡼ࡟㐪࠸  

ᅗ 9(a)ࡍ♧࡟༢య᫬ࡢ㟁⏺ᙉᗘ࡜ , ᅗ 9(c),(e)ࡍ♧࡟

⤖ྜ᫬ (Zl=50Ȑ ࡜ࡿ࡭ẚࢆ㟁⏺ᙉᗘࡢ( , ⤖ྜ᫬ (Zl=50
Ȑ ࡜ࡇࡿ࡞ࡃᙉ࡟኱ᖜࡀ㟁☢⏺ᙉᗘࡢ༢య᫬࡭ẚ࡜(

ࡿ࠿ࢃࡀ ࡣࢀࡇ . , ༢య᫬ࡢ᪉ࡀ↓ຠ㟁ຊࡀቑຍࡿࡍ

☢⏺ᙉᗘ㟁⏺ᙉᗘ
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ࡵࡓ , 㟁ὶࡀከࡃὶࡿ࠶࡛ࡵࡓࡿࢀ . ᅗ 9(b)ࡍ♧࡟༢

య᫬ࡢ☢⏺ᙉᗘ࡜ , ᅗ 9(f), (h)ࡍ♧࡟⤖ྜ᫬ (Zl=50Ȑ )
ࡿ࠼࠸ࡀ࡜ࡇࡢᵝྠࡶ࡚࠸ࡘ࡟ᙉᗘ⏺☢ࡢ ࡜ࡇࡢࡇ .

ࡣ , ▷⤡ᆺࣔྠࡶ࡚࠸ࡘ࡟ࣝࢹᵝࡿ࠼࠸ࡀ࡜ࡇࡢ .  
୍᪉࡛ᅗ 9(a),(b)ࡍ♧࡟༢య᫬ࡢ㟁⏺ᙉᗘࡧࡼ࠾☢

⏺ᙉᗘ࡜ , ᅗ 9(c),(d)ࡍ♧࡟⤖ྜ᫬ (Zl=҄Ȑ 㟁⏺ᙉࡢ(

ᗘ࡜☢⏺ᙉᗘࢆẚ࡜ࡿ࡭ , ༢య᫬࡜⤖ྜ᫬ (Zl=҄Ȑ )࡛
ኚ໬࠸↓ࡀ஦ࡿ࠿ࢃࡀ ࡣࢀࡇ . , ⤖ྜ᫬࡟㈇Ⲵࡀ㛤ᨺ

ࡵࡓ࠸࡞ࡋඹ᣺ࢀࡉศ๭ࡀࢼࢸࣥ࢔㟁ཷ࡛࡜ࡇࡿࢀࡉ

ࡿ࠶࡛ ࡣ࡜ࡇࡢࡇ . , ▷⤡ᆺࣔྠࡶ࡚࠸ࡘ࡟ࣝࢹᵝࡢ

ࡿ࠼࠸ࡀ࡜ࡇ . 
4.3 ౑⏝ࡿࡍඹ᣺࣮ࣔࡿࡼ࡟ࢻ㐪࠸  

౑⏝ࡿࡍඹ᣺࣮ࣔࡢࢻほⅬࡽ࠿ , ᅗ 9 (f)ࡍ♧࡟పᇦ

ඹ᣺࣮ࣔ࡜ࢻ , ᅗ 9 (h)ࡍ♧࡟㧗ᇦඹ᣺࣮ࣔࢆࢻẚ㍑ࡍ

࡜ࡿ , ືసࡿࡏࡉ࿘Ἴᩘୖࣝ࢖ࢥࡾࡼ࡟㠃ࡿࡅ࠾࡟☢

⏺ศᕸࡀ኱ࡃࡁኚࡿ࠼࠸࡜ࡿࢃ ࡾࡼ࡟ྜ⤖ᙉࡣࢀࡇ .

ప࿘Ἴഃࡧࡼ࠾㧗࿘Ἴഃ࡛㏦ཷಙࡢࢼࢸࣥ࢔㟁ὶ఩┦

ࢥ㏦ཷಙࡵࡓࡃ㏆࡙࡟┦㏫఩ࡧࡼ࠾┦఩ྠࢀࡒࢀࡑࡀ

࠶ࡋᾘࡕᡴ࡜࠸ྜࡵᙉࢀࡒࢀࡑࡀ⏺☢࡚࠸࠾࡟㛫ࣝ࢖

ࡿ࠶࡛ࡵࡓࡍࡇ㉳ࢆ࠸  
4.4 ౑⏝ࡿࡼ࡟ࢼࢸࣥ࢔ࡿࡍ㐪࠸  

౑⏝ࡢࢼࢸࣥ࢔ࡿࡍほⅬࡽ࠿ , ᅗ 9 (a)ࡍ♧࡟㛤ᨺᆺ

ᅗ࡜ࢼࢸࣥ࢔ࣝ࢝ࣜ࣊ 10 (a)ࡍ♧࡟▷⤡ᆺ࢔ࣝ࢝ࣜ࣊

࡜ࡿࡍẚ㍑ࢆࢼࢸࣥ , 㛤ᨺᆺࣔࡢࣝࢹ㟁⏺ᙉᗘࡀ▷⤡

ᆺࣔ࡟ࣝࢹẚ࡭ᙉࡿ࠿ࢃࡀ࡜ࡇ࠸ ࢹᆺࣔ⤡▷ࡣࢀࡇ .

ࡣ࡛ࣝ , 㛤✵㛫ࡢ㟁☢⌧㇟ࡣ㟁☢ㄏᑟ࡛ࡢ࡞ࡅࡔ㟁⏺

ࡋᑐ࡟ࡢࡿࡁど࡛↓ࡀྜ⤖ , 㛤ᨺᆺࣔࡣ࡛ࣝࢹ㟁⏺⤖

ࡿ࠶࡛ࡵࡓࡿࡼ࡟࡜ࡇࡿ࠸࡚ࡋᙳ㡪ࡀྜ ࡓࡲ . ࡢࡇ ,

㟁⏺⤖ྜࡀᙳ㡪ࡵࡓࡿࡍ , 㛤ᨺᆺࣔ࡜ࣝࢹ▷⤡ᆺࣔࢹ

ࡿ࠼࠸࡜࠺㐪ࡀศᕸࢫࣥࢲ࣮ࣆࣥ࢖㛫✵ࡣ࡛࡜ࣝ .  
 

5. 㐲᪉⏺ᨺᑕ≉ᛶ᳨ࡢウ  
5.1 ゎᯒ᪉ἲ  

ඹ᣺࿘Ἴᩘ㸪ࡧࡼ࠾㧗ㄪἼ࡟ᑐࡿࡍ㐲᪉⏺ᨺᑕ≉ᛶ

ࡵࡓࡿࡍウ᳨ࢆ , 1MHz ࡽ࠿ 1GHz ཯ᑕ㟁ຊࡿࡅ࠾࡟

|S11|2, ఏ㏦㟁ຊ |S21|2, ࢺ࣮࣏ 1 㐍⾜Ἴ㟁ຊ࡛ࡿࡅ࠾࡟

ṇつ໬ࡓࡋᨺᑕ㟁ຊࢆồࡓࡵ . 㛤ᨺᆺࢸࣥ࢔ࣝ࢝ࣜ࣊

༢య᫬ࡿࡅ࠾࡟ࢼ , ⤖ྜ᫬ (Zl=҄Ȑ ), ⤖ྜ᫬ (Zl=50Ȑ )
ᅗࢀࡒࢀࡑࢆᯝ⤖ࡢ 11 (a),(b),(c)ࡍ♧࡟ . ྠᵝ࡟ , ▷⤡

ᆺࡿࡅ࠾࡟ࢼࢸࣥ࢔ࣝ࢝ࣜ࣊༢య᫬ , ⤖ྜ᫬ (Zl=҄Ȑ ), 
⤖ྜ᫬ (Zl=50Ȑ ᅗࢀࡒࢀࡑࢆᯝ⤖ࡢ( 12 (a),(b),(c)࡟♧

ࡍ ࢺ࣮࣏㸪ࡣᅗ࡛ࡢࡽࢀࡇ . 1 ࡟㐍⾜Ἴ㟁ຊࡿࡅ࠾࡟

ᑐࡿࡍ཯ᑕ࣭ఏ㏦࣭ᨺᑕ㟁ຊࡢ๭ྜࡿ࠸࡚ࡋ♧⾲ࢆ ࡇ .
㸪ᑟయᦆ࣭ㄏ㟁ࡵࡓࡓ࠸⏝ࢆ᏶඲ᑟయࡣ࡟⥺ᑟࡣ࡛ࡇ

యᦆࡣⓎ⏕ࡎࡏ㸪ࡢࡽࢀࡇ㟁ຊྜࡢィࡣ 㸬ࡿ࡞࡜100%  

 
(a)༢య᫬  

 
(b)⤖ྜ᫬ (Zl=҄Ȑ ) 

 

(c)⤖ྜ᫬ (Zl=50Ȑ ) 
ᅗ 11 㛤ᨺᆺࡿࡅ࠾࡟ࢼࢸࣥ࢔ࣝ࢝ࣜ࣊㟁ຊẚ  

 
5.2 㧗ㄪἼ࡟ᑐࡿࡍᨺᑕ  

ᅗ 11 (c), ᅗ 12 (c)ࡍ♧࡟㸪㈇Ⲵࡀ᥋⥆ࡓࢀࡉ≧ែ࡟

ࡣ㸪ඹ᣺࿘Ἴᩘ࡛࡚࠸࠾ 87%௨ୖࡢ㟁ຊࡀఏ㏦ࢀࡉ㸪

ᨺᑕ㟁ຊࡣ 0.9%௨ୗࡀࡿ࠸࡚ࡗ࡞࡜㸪㧗ㄪἼ࡟ᑐ࡚ࡋ

኱࡛᭱ࡣ  㸪ࡓࡲ㸬ࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡗ࡞࡜ᨺᑕࡀ97%
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(a)༢య᫬

 
(b)⤖ྜ᫬ (Zl=҄Ȑ ) 

 
(c) ⤖ྜ᫬ (Zl=50Ȑ ) 

ᅗ 12 ▷⤡ᆺࡿࡅ࠾࡟ࢼࢸࣥ࢔ࣝ࢝ࣜ࣊㟁ຊẚ  
 
㏦㟁ࢼࢸࣥ࢔༢య᫬ࡸ↓㈇Ⲵྠࡶᵝ㸪㧗ㄪἼ࡟ᑐ࡚ࡋ

࡜ࡇࡢࡇ㸬ࡿ࠿ศࡀ࡜ࡇࡿ࠸࡚ࡗ࡞ࡃ㧗ࡀ⋠ᨺᑕຠࡣ

ᢚࡢ㸪㧗ㄪἼࡣሙྜࡿ࠸⏝ࢆ※㟁ࢢࣥࢳࢵ࢖ࢫ㸪ࡽ࠿

ไࡀ㔜せࡀ࡜ࡇࡿ࡞࡜ศࡿ࠿㸬  

5.3 ཷ㟁ࡢࢼࢸࣥ࢔᭷↓ཬࡧ㈇Ⲵࡢኚ໬ࡿࡼ࡟㐪࠸  
ᅗ 11(a)ࡍ♧࡟㛤ᨺᆺࢼࢸࣥ࢔ࣝ࢝ࣜ࣊༢య᫬ࡢᨺ

ᑕ㟁ຊ࡜ , ᅗ 11 (c)ࡍ♧࡟㛤ᨺᆺࢼࢸࣥ࢔ࣝ࢝ࣜ࣊⤖

ྜ᫬ (Zl=50Ȑ ࡜ࡿࡍẚ㍑ࢆᨺᑕ㟁ຊࡢ( , ⤖ྜ᫬࡟ᑐࡋ

࡚༢య᫬ࡢᨺᑕ㟁ຊࡀ 45MHz ࡚࠸࠾࡟ 0.8dB, 79MHz
࡚࠸࠾࡟ 0.8dB, 113MHz ࡚࠸࠾࡟ 1.0dB ቑຍ࡜ࡇࡿࡍ

ࡿ࠿ࢃࡀ . ᅗ 12(a)ࡍ♧࡟▷⤡ᆺࢼࢸࣥ࢔ࣝ࢝ࣜ࣊༢

య᫬ࡢᨺᑕ㟁ຊ࡜ , ᅗ 12(c)ࡍ♧࡟▷⤡ᆺ࢔ࣝ࢝ࣜ࣊

᫬ྜ⤖ࢼࢸࣥ (Zl=50Ȑ ࡟ᵝྠࡶᨺᑕ㟁ຊࡢ( , ⤖ྜ᫬࡟

ᑐ࡚ࡋ༢య᫬ࡢᨺᑕ㟁ຊࡀ , 41MHz ࡛ 2.0dB, 69MHz ࡛

1.7dB, 97MHz ࡛ 0.9dB ቑຍࡿ࠿ࢃࡀ࡜ࡇࡿࡍ ࡇࡢࡇ .

ከࡀᨺᑕࡶࡾࡼ㸪⤖ྜ᫬ࡣ㸪༢య᫬࣭↓㈇Ⲵ᫬ࡽ࠿࡜

ࢼࢸࣥ࢔㸪㛤ᨺᆺ࣭▷⤡ᆺࡓࡲ㸬ࡿ࠿ศࡀ࡜ࡇࡿ࡞ࡃ

ࡣሙྜࡢ㈇Ⲵ↓ࡶ࡚ࡋᏑᅾࡀࢼࢸࣥ࢔㸪ཷ㟁࡟ࡶ࡜ , 
༢య᫬ྠ࡜ᵝࡢᨺᑕ≉ᛶࡀ࡜ࡇࡿ࡞࡜ศࡿ࠿㸬  
5.4 ౑⏝ࡿࡼ࡟ࢼࢸࣥ࢔ࡿࡍ㐪࠸  

⮬ᕫඹ᣺࡛⏝ࡿ࠸㛤ᨺᆺࢱࢩࣃࣕ࢟࡜ࢼࢸࣥ࢔⿦

Ⲵ࡛ඹ᣺ࡿࡏࡉ▷⤡ᆺࢆࢼࢸࣥ࢔ẚ㍑࡜ࡿࡍ㸪▷⤡ᆺ

ࡵࡓࡿࡍቑຍࡀ࣮ࢠࣝࢿ࢚✚ศ⵳ࡢ㸪⿦Ⲵ⣲Ꮚࡀ᪉ࡢ

Q ࡿ࡞ࡃ㗦ࡀ㸪ඹ᣺ࡋቑຍࡀ್ [3]㸬ᅗ 11 ᅗ࡜ 12 ẚࡢ

㍑ࡽ࠿㸪㐲᪉⏺ᨺᑕࡶ࡚࠸࠾࡟▷⤡ᆺࡢ᪉ࡀ㗦࠸ඹ᣺

㸬ࡿ࠿ศࡀ࡜ࡇࡘᣢࢆ  

ࡵ࡜ࡲ .6  
⮬ᕫඹ᣺࡛౑⏝ࡿࡍ㛤ᨺᆺࢼࢸࣥ࢔ࣝ࢝ࣜ࣊㸪ࡼ࠾

ࣥ࢔ࣝ࢝ࣜ࣊ᆺ⤡▷ࡿࡍඹ᣺ࡾࡼ࡟⿦Ⲵࢱࢩࣃࣕ࢟ࡧ

ࡢሙྜࡓ࠸⏝ࢆࢼࢸ , ཷ㟁ࡢࢼࢸࣥ࢔᭷↓ࡸ㈇Ⲵࡢ≧

ែࡿࡼ࡟ EMC ≉ᛶࡢ㐪࡟࠸㛵᳨ࡿࡍウࡓࡗ⾜ࢆ . ㏆
ഐ⏺࡛ࡣ㸪 (1)༢య᫬ࡢ᪉ࡀ㟁☢⏺ᙉᗘࡀᙉࡿ࡞ࡃ , (2)
ཷ㟁ࡀࢼࢸࣥ࢔Ꮡᅾࡶ࡚ࡋ㸪↓㈇Ⲵࡢሙྜࡣ༢య᫬࡜

ྠᵝࡢ㏆ഐ㟁☢⏺ศᕸࡿ࡞࡜ , (3)㈇Ⲵࡢ᭷↓ࡸඹ᣺ࣔ

ࡇࡿࡍኚ໬ࡶศᕸࡃ࡞࡛ࡅࡔ㸪㟁☢⏺ᙉᗘࡾࡼ࡟ࢻ࣮

ࡓࢀࡉㄆ☜ࡀ࡜ . 㐲᪉⏺࡛ࡣ ,  (1)㧗ㄪἼ࡟ᑐࡣ࡚ࡋ㸪

ඹ᣺࿘Ἴᩘࡾࡼࡶࡾࡼ㧗࠸ᨺᑕຠ⋡ࡍ♧ࢆ , (2)༢య

᫬࣭↓㈇Ⲵ᫬ࡣ㸪⤖ྜ᫬ࡶࡾࡼᨺᑕࡀከࡀ࡜ࡇࡿ࡞ࡃ

☜ㄆࡓࢀࡉ㸬  
௒ᚋࡣ , పฟຊࢢࣥࢳࢵ࢖ࢫࡢࢫࣥࢲ࣮ࣆࣥ࢖㟁※

࠸࡚ࡋウ᳨࡚࠸ࡘ࡟ᨺᑕ≉ᛶࡢࡁ࡜ࡓࡋ㥑ື࡚࠸⏝ࢆ
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