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Application of WPT Guides  
㸫Wireless Power Transfer through a Wall by Small and Light-weight Repeaters㸫 
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Abstract We have found that power transfer range is greatly extended by inserting some structures made of metal pipe, rod 
or disks connected with wire between two resonators of a resonator–coupled WPT system, and we have named them as WPT 
guides. One of them is easily designed and light-weight, and thus utilized as what they call the repeaters. In addition, more 
versatile applications could be devised considering its simple structures. The present report shows how it is used for power 
transfer through a wall, as an example. 
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ࡁࡀ࠼ࡲ .1  

☢⏺⤖ྜඹ᣺ჾᆺ㸦☢⏺ඹ㬆ᆺ㸧࣡ࢫࣞࣖ࢖⤥㟁

㸦WPT㸧ࡣ࣒ࢸࢫࢩ 2 ࡗࡼ࡟ྜ⤖ࡢඹ᣺ჾࣝ࢖ࢥࡢࡘ

࡚㟁ຊఏ㏦ࠋ࠺⾜ࢆఏ㏦㊥㞳ࡣ㏻ᖖࣝ࢖ࢥᑍἲ⛬ᗘ࠿

ࡢࡑ࠸ࡐ࠸ࡏࡽ 2㹼3 ಸ⛬ᗘ࡛ࡤࢀࡅ࡞ຠ⋡ࡀ኱ᖜ࡟

ୗࢀࡑࠊ࡛ࡢࡿࡀ௨ୖࡣ≉Ṧ⏝㏵ࡀ࡜ࡇࡿ࠸⏝࠿ࡋ࡟

ฟ᮶ࡢࡑࠋ࠸࡞ඞ᭹࡚ࡋ⛠࡜ࢱ࣮ࣆࣜࡣ࡟ࡵࡓࡢ㏣ຍ

ከࢆఏ㏦㊥㞳࡚ࡗࡼ࡟࡜ࡇࡿࡍᤄධ࠿ࡘᗄࢆඹ᣺ჾࡢ

ᑡᘏࡍࡤດຊࡓࡁ࡚ࢀࡉ࡞ࡀ ࠋ[5]-[1]  
ᡃࣝࣛ࢖ࣃࢫࡣࠎඹ᣺ჾࡿࡼ࡟Ỉ୰⤥㟁ࢆヨࡿࡳ

୰࡛࢚ࢻ࢖࢞ࡢ⏺ࢺࣥࢭࢿࣂຠᯝࢆぢฟࡓࡋ ࠊ࡛ࡢ[6]

ࢆࢀࡑ WPT ࠸⏝࡟ᣑᙇࡢఏ㏦㊥㞳࡚ࡅ௜ྡ࡜ࢻ࢖࢞

ㄏ㟁ࡣ㇟⌧ࡢࡇࠋࡿ࠸࡚ࡋᶍ⣴ࢆᛂ⏝ἲ࡞ࡓ᪂ࠊ௚ࡿ

యࠊ☢ᛶయࠊᑟయࡶ࡚࠸⏝࡚ࡋ࡜ࢻ࢖࢞ࢆࢀ࡝ࡢฟ⌧

ࣝࣛ࢖ࣃࢫࡣࢀࡑࡤࢀ࠸⏝ࢆㄏ㟁యࡽࡀ࡞↛ᙜࠋࡿࡍ

ඹ᣺ჾࡢ㟁⏺ᡂศࠊࡋࢻ࢖࢞ࢆ☢ᛶయࡣࢀ࠸⏝ࢆ☢⏺

ᡂศࢆᑟ࡚ࡋࡑࠋࡿ࡞࡟࡜ࡇࡃ㔠ᒓࡣ㟁⏺ ⪅୧ࡢ⏺☢/

ࠋ࠺⾜࡚࡟ᮏሗ࿌ࡣㄆ☜ࡢࡑࡀࡿ࠶࡛࠺ࡑࡋ㛵ಀ࡟  

ᮏ◊✲࡛ࡣ㔠ᒓࢆࢻ࢖࢞ࡓ࠸⏝ࢆ୰ᚰࡢࡑࠊ࡟᪂ࡋ

ࡀᵓ㐀ࡣࢻ࢖࢞ࡢࡇࠋࡓࡋウ᳨࡚࠸ࡘ࡟ᛂ⏝ྍ⬟ᛶ࠸

⡆༢࡛㍍㔞࡛࡟ࡵࡓࡿ࠶ᗈ࠸ᛂ⏝⠊ᅖࢆᣢ࡜ࡿ࠺ࡕ⪃

࡞࠸࡚ࡗ࠿ศࡃⰋࡾࡲ࠶ࡣ⌮ཎࡢࡑࡋ࠿ࡋࠋࡿ࠸࡚࠼

࠺࠸࡜ࡿࡍᢕᥱࡽ࠿ഃ㠃࡞ࠎᵝࢆ㇟⌧ࡣ௒ᅇࠊ࡛ࡢ࠸

ࢆ᥈⣴ࡢ⌮ཎ࡜ᛶ⬟ྍࡢ⏝ᛂࠋ࠸ࡓࡾྲྀࢆࢳ࣮ࣟࣉ࢔

ྠ᫬୪⾜ⓗ࡟㐍ࡿࡵ᪉㔪࡛ࠋࡿ࠶  
 

2. 㔠ᒓ࢞ࡢࢻ࢖≉ᛶ  
⤖ྜඹ᣺ჾᆺ WPT ࡣ࡛࣒ࢸࢫࢩ 2 ඹࡿࡍᑐ┦ࡢࡘ

᣺ჾࡀస࡚ࡗࡼ࡟ྜ⤖ࡢ⏺ࢺࣥࢭࢿࣂ࢚ࡿ㟁ຊࡀఏ㏦

ࢆ⨨፹㉁㓄ࡢ࿘㎶ࡿࡍᑐ࡟⏺☢㟁ࡢࡑ࡚ࡗᚑࠋࡿࢀࡉ

ኚ᭦࡚ࡋ⏺ศᕸࡀ㐲᪉࡛ࡲఙ࡟࠺ࡼࡿࡧᕤኵࠊࡤࢀࡍ

ඹ᣺ჾ㛫⤖ྜಀᩘࡀቑຍ࡚ࡋఏ㏦㊥㞳ࡀᘏ㛗࡜ࡿࢀࡉ

ウ᳨ࡢỈ୰⤥㟁ࡲࡓࡲࡓࡣࠎᡃࠋ࠺ࢁ࠶࡛࠸Ⰻ࡚࠼⪄

ࡋ⨨㓄࡟ඹ᣺ჾ㛫ࢆࣝࢺ࣎ࢺࢵ࣌ࡓࡵワࢆỈ࡟ࡵࡓࡢ

㐼㐝࡟㇟⌧ࡢࡇ஦࡛ࡓࡋぢฟࢆᣑ኱ࡢఏ㏦㊥㞳࡟㝿ࡓ

ࡓࡋ ࠋ[7]  
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ᅗ 1� ᵝ࡞ࠎᮦᩱ࡛సࡓࢀࡽ WPT ࢻ࢖࢞  
 
ᅗ࡛ࡇࡑ 1 ࢙ࣇࠊࣉ࢖ࣃỈࠊࣝࢺ࣎ࢺࢵ࣌࡞࠺ࡼࡢ

ࡒࢀࡑࠊࡾసࢆࢻ࢖࢞ࡓ࠸⏝ࢆ࡝࡞⟃㔠ᒓࠊᯈࢺ࢖ࣛ

ࡓฟ᮶ࡀ࡜ࡇࡿࡍㄆ☜ࢆຠᯝࢻ࢖࡛࢞ࢀ ୰࡛ࡢࡑࠋ[5]

ࡆୖࡾྲྀࢆࢻ࢖㔠ᒓ࢞࠸ࡁ኱ࡶᐜ࡛᫆ຠᯝࡀస〇࡟≉

࡚ヲࡃࡋఏ㏦≉ᛶࢆㄪࠋࡿࡍ࡟࡜ࡇࡿ࡭ᅗ 2 ࡟࠺ࡼࡢ

┤ᚄ 30cmࠊᕳࡣᩘࡁ 99 ᅇࠊඹ᣺࿘Ἴᩘ 2.3MHz ෇ࡢ

ᙧᆒ➼ᕳࣝࣛ࢖ࣃࢫࣥࣉ࣮࢜ࡁඹ᣺ჾࢆ㸰ࡘ⏝ពࠊࡋ

⫗ࡢࣉ࢖ࣃࠋࡿ࠸࡚ࡋ⨨㓄ࢆࣉ࢖ࣃ෇⟄≧㖡࡟㛫ࡢࡑ

ཌࡣ 0.1 ཪࡣ 0.2mmࠊ┤ᚄࡣ 10cm ⨨㓄࡟ᕥྑࠋࡿ࠶࡛

෇ᙧࡓࡋ 1 ᅇᕳࣝࣛ࢖ࣃࢫࡣࣝ࢖ࢥࣉ࣮ࣝࡁඹ᣺ჾࡢ

ບ᣺⏝࡛ࢫࣥࢲ࣮ࣆࣥ࢖ࠊࡾ࠶ኚ᥮⏝ࡢࢫࣥࣛࢺᙺ๭

࣮ࣝࠊࣉ࢖ࣃ㖡ࠊࣝ࢖ࢥࣝࣛ࢖ࣃࢫࠋࡿ࠸࡚ࡋࡓᯝࢆ

ࠋࡿ࠸࡚ࡏࢃྜࡣ୰ᚰࡢࣝ࢖ࢥࣉ  
 
 
 
 
 
 
 
 
ᅗ 2� 㖡ࡢࢻ࢖࢞ࣉ࢖ࣃᐇ㦂㓄⨨  
 
 
 
 
 
 
 
 
 
 

ᅗ 3� ⤖ྜಀᩘࡢඹ᣺ჾ㛫㊥㞳౫Ꮡᛶ  
 
ᅗ 3 ࡢሙྜࡓࡋᤄධ࡜ሙྜ࠸࡞ࡋᏑᅾࡀࣉ࢖ࣃ㖡ࡣ

࡜㛵ᩘࡢඹ᣺ჾ㛫㊥㞳ࢆඹ᣺ჾ㛫⤖ྜಀᩘࣝࣛ࢖ࣃࢫ

ࣉ࢖ࣃ㖡࡟࠿ࡽ᫂ࠋࡿ࠸࡚ࡋẚ㍑ࢆࡢࡶࡓࡋᐃ ࡚ࡋ

ఏ㏦㊥㞳࡞኱ᖜࠊࡾ࠾ฟ࡚ࡃࡁ㐲᪉࡛኱࡟≉ࡀຠᯝࡢ

ᣑ኱ࡀᮇᚅ࡛࡛ࡇࡑࠋࡿࡁඹ᣺ჾ㛫㊥㞳 90cm ࡋᑐ࡟

࡚ ᅇ ㊰ ᩚ ྜ ࢆ ྲྀ ࡾ ࠊ ఏ ㏦ ≉ ᛶ ࢆ   ᐃ ࡋ ࡓ ࡜ ࡇ ࢁ

S21=-3dB ඹ᣺࡜ࡿࡼ࡟ᯝ⤖ࡢࡇࠋࡓࢀࡽᚓࡀ್࠺࠸࡜

ჾ┤ᚄࡢ 3 ಸࡢ㊥㞳࡛ࡶ࡚ࡗ࠶༑ศ㧗࠸ຠ⋡࡛ఏ㏦ྍ

ࠋࡿ࠿ศࡀ࡜ࡇࡿ࠶࡛⬟  
 
 
 
 
 
 
 
 
 

ᅗ 4� ⤖ྜಀᩘࣉ࢖ࣃࢻ࢖࢞ࡢ┤ᚄ౫Ꮡᛶ  
 
ḟࡢࢻ࢖࢞࡟ཎ⌮ࢆ⪃ᐹࣉ࢖ࣃ࡟ࡵࡓࡿࡍ┤ᚄࢆ

ኚ᭦ࠋࡿࡍᅗ 4 ࢆ㛗ࢻ࢖࢞ࡣ 40cm ኚࢆᚄ┤࡚ࡗಖ࡟

᭦ࡓࡋ᫬ࡢ⤖ྜಀᩘኚ໬࡛ࠋࡿ࠶ᅗ 3 ᅗ࡜ 4 ࢆᵓ㐀ࡢ

ᛕࡵࡓࡢ㟁☢⏺࣑ࣞࣗࢩࠋࡓࡳ࡚ࡋࣥࣙࢩ࣮࣑ࣞࣗࢩ

ࡣࢺࣇࢯࣥࣙࢩ࣮ WIPL-D ࠸ከࡀᕳᩘࡋࡔࡓࠋࡿ࠶࡛

ࢫࠊࡵࡓ࠸࡞ࡋసືࡀ㟁⟬ᶵ࡚ࡂࡍࡁ኱ࡀィ⟬㈇Ⲵ࡜

ࡣᩘࡁᕳࡀࡔࡌྠ࡜ᐇ㦂ࡣᚄ┤ࣝ࢖ࢥࣝࣛ࢖ࣃ 70 ࡟

ῶࠊࡋࡽ࿘Ἴᩘࡣ 3MHz ᅗࠋࡓࡋタᐃ࡟ 5 ࡜ 6 ࡢࡑ࡟

⤖ᯝࢀࡒࢀࡑࡀࡓࡋ♧ࢆᅗ 3 ࡜ 4 ࡿ࠸࡚ࡋᑐᛂࡃࡼ࡟

ᚄ=0┤ࡢᶓ㍈࠾࡞ࠋࡿ࠿ศࡀ࡜ࡇ ព࿡ࢆࡋ࡞ࣉ࢖ࣃࡣ

ࠋࡿࡍ  
 
 
 
 
 
 
 
 
 
 
ᅗ 5� ⤖ྜಀᩘࡢඹ᣺ჾ㛫㊥㞳౫Ꮡᛶ㸦࣮࣑ࣞࣗࢩ

㸧ࣥࣙࢩ  
 
 
 
 
 
 
 
 
 
ᅗ 6� ⤖ྜಀᩘࣉ࢖ࣃࢻ࢖࢞ࡢ┤ᚄ౫Ꮡᛶ㸦࣑ࣗࢩ

㸧ࣥࣙࢩ࣮ࣞ  
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30cm30cm

ᕳ䛝ᩘ䠖99ᕳ
ඹ᣺࿘Ἴᩘ䠖2.3MHz
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ᅗࡎࡲ 5 ᅗࡣ 3 ࡽ᫂ࠋࡿ࠶࡛ࡢࡶࡿࡍ㏣ㄆࢆᯝ⤖ࡢ

࠸࡚ࡋ⫣㈉࡟ቑ኱ࡢಀᩘྜ⤖ࡀᏑᅾࡢࣉ࢖ࣃ㔠ᒓ࡟࠿

୍ࠋࡓࢀࡽࡵㄆࡶ࡛ࣥࣙࢩ࣮࣑ࣞࣗࢩ⏺☢㟁ࡀ࡜ࡇࡿ

᪉ᅗ 4 ࡜ 6 ඹ᣺ჾ┤ᚄࣝࣛ࢖ࣃࢫࡀᚄ┤ࣉ࢖ࣃࠊࡣ࡛

ࡢ 1/3 ᅗࠊᚩⓗ࡛≉ࡀࡢࡿ࡜ࢆ኱್࡛᭱࠸ࡽࡃ 7 ♧࡟

࡜ࡿࡳ࡚ࡋẚ㍑࡜㟁☢⏺ศᕸࡢඹ᣺ჾࣝࣛ࢖ࣃࢫࡓࡋ

⯆࿡῝ࠋ࠸☢ຊ⥺ࣝࣛ࢖ࣃࢫࡣඹ᣺ჾ㠃࡛ࡣ඲࡚ྠ୍

᪉ྥࡀࡿ࠸࡚࠸ྥࢆ㟁Ẽຊ⥺༙ࡣᚄ᪉ྥࡢᡈࡿⅬࡽ࠿

࢞ࣉ࢖ࣃ㖡ࡣಀᩘቑ኱ྜ⤖ࡵࡓࡢࡑࠋࡿ࠸࡚ࡋ㏫㌿ࡣ

ࡵࡓࡿࡍࢻ࢖࢞ࢆ࣮ࢠࣝࢿ࢚࡚ࡗࡼ࡟ྜ⤖⏺㟁ࡀࢻ࢖

ࠋࡿ࠸࡚ࡋ၀♧ࢆ࡜ࡇࡿ࠶࡛  
 
 
 
 
 
 

(a) 㟁⏺                  (b) ☢⏺  
ᅗ 7�  㸧ࣥࣙࢩ࣮࣑ࣞࣗࢩ㟁☢⏺㸦ࡢඹ᣺ჾࣝࣛ࢖ࣃࢫ

 
 
 
 
 
 
 
 
 
ᅗ 8� ⤖ྜಀᩘ࡟ᑐࡢࢻࢵࣟ࡜ࣉ࢖ࣃࡿࡍ㐪࠸  
ࣥࣙࢩ࣮࣑ࣞࣗࢩ)       ) 
 
Ꮡ࡟ࡽࡕ࡝ࡢእഃ࠿ෆഃࡢࣉ࢖ࣃࡀ⏺☢㟁࡟ࡽࡉ

ᅾࢆ࠿ࡿࡍ☜ㄆࡢࣉ࢖ࣃࡵࡓࡿࡍ୧➃ࢆᑟయ࡛㛢࡚ࡌ

Წ≧ࢆࡢࡶࡓࡋ࡟ WIPL-D ࡛ゎᯒࡢࡑࠋࡓࡳ࡚ࡋ⤖ᯝ

ᅗࡣ 8 ᅗࡓࡋ෌ᥖ࡟ᅗྠࠊࡾ࠶࡛ 5 ࡿࡍẚ㍑࡜ᯝ⤖ࡢ

ࡢࡇࠋࡿ࠿ศࡀ࡜ࡇࡿ࠸࡚ࡋቑ኱ࡣಀᩘྜ⤖࡚ࡗ཯࡜

⤖ᯝࡽ࠿㟁☢⏺ࡢࣉ࢖ࣃࡣෆഃ࡛ࡃ࡞ࡣእഃ࡟Ꮡᅾࡋ

࡚ 2  ࠋࡿࢀࡉண᝿࡜ࡢࡶࡿ࠸࡚ࡋࢆࡋᶫΏࡢඹ᣺ჾࡢࡘ
 
 
 
 
 
 
 
 
 
ᅗ 9� እ௜ࡅᐜ㔞ࡿࡼ࡟⤖ྜಀᩘࡢῶᑡ  

᭱ᚋ࡟ඹ᣺ჾ࡚ࡗࡼ࡟࡜ࡇࡿ࠼᭰ࡾྲྀࢆ㟁⏺ࡢᙺ

๭ࢆ☜ㄆࠋ࠺ࡼࡋᅗ 2 ඹࣝࣛ࢖ࣃࢫࣥࣉ࣮࢜ࡓ࠸⏝࡛

᣺ჾࡣ㟁⏺ࣝ࢖ࢥࣝࣛ࢖ࣃࢫࡀ㏆ഐ࡟ᙉࡃṧࡿ࠸࡚ࡗ

⏺☢࡟ࡵࡓ /㟁⏺ࡢ୧⪅࡛ࡇࡇࠋࡿ࠸࡚ࡋྜ⤖࡚ࡗࡼ࡟

ᅗ 2 ࠋࡿ࠼᭰ࡾྲྀ࡟ࡢࡶࡢࡁ௜ࢧࣥࢹࣥࢥࢆඹ᣺ჾࡢ

ࢀࡽࡵ㎸ࡌ㛢࡟୰ࢧࣥࢹࣥࢥࡣ࣮ࢠࣝࢿ᫬㟁Ẽ࢚ࡢࡇ

ࡿࡍᏑᅾ࡟㏆㎶ࣝ࢖ࢥ࡟ࡶ࡜࡜ቑຍࡢᐜ㔞ࢧࣥࢹࣥࢥ

㟁Ẽ࢚ࡣ࣮ࢠࣝࢿ㝈ࡃ࡞ࡾᑡࡢࡑࠋࡃ࠸࡚ࡗ࡞ࡃ࡞⤖

ᯝࡿ࠶ࠊ⛬ᗘ௨ୖࡢᐜ㔞ࢆ᥋⥆ࡅࡔ⏺☢ࡣྜ⤖࡜ࡿࡍ

࠺ࡲࡋ࡚ࡗ࡞࡟ ᐜ㔞ࡅእᚄ࡛እ௜ࡌྠࠋ[8] 95pFࠊᕳ

ᩘࡁ 22 ᅇࡢᆒ➼ᕳࣝࣛ࢖ࣃࢫඹ᣺ჾࢆᅗ 2 ࡟ࡾࢃ௦ࡢ

ᅗࢆᯝ⤖ࡓ࠸⏝ 9 ↓᭷ࡢᐜ㔞ࡅእ௜ࡣ࡟ᅗྠࠋࡍ♧࡟

ࡉ♧࡚ࡋ࡜㛵ᩘࡢᚄ┤ࣉ࢖ࣃࡀ࠸㐪ࡢಀᩘྜ⤖ࡿࡼ࡟

ᅗࡣᯝ࡛⤖ࡢࡇࠋࡿ࠸࡚ࢀ 3 ඹ᣺ࡢࡁᐜ㔞௜ࡾ࡞␗࡜

ჾ࡛ࡣ㖡࡟ྜ⤖ࡀࣉ࢖ࣃᙺ❧ࡣࡓࡲࠊ࠿࠸࡞ࡓ㑧㨱࡟

ᅗࠋࡿ࠸࡚ࡗ࡞࠼ࡉ 4 ⏺㟁࡜ࡿ࠼⪄࡚ࡏࢃྜ࡜ᯝ⤖ࡢ

ࡇࡿ࠸࡚ࡋࡓᯝࢆᙺ๭࡞୰ᚰⓗ࡟ಀᩘቑ኱ྜ⤖ࡀྜ⤖

ࠋࡓࡗ࡞࡜࠿ࡽ᫂ࡀ࡜  
 

3. ᪂ࡢࢱ࣮ࣆࣜ࠸ࡋᥦ᱌  
ࡣ࡜ࡇࡘ❧ᙺ࡟ఏ㏦ຠ⋡ቑ኱ࡀࣉ࢖ࣃ㔠ᒓ࡟࠿☜

ศࡀࡓࡗ࠿ᔞᙇࡉࡶࣉ࢖ࣃ࡟ࡽࡉࠋ࠸ࡃ࡟࠸ᢅ࡛ࡢࡿ

࠾࡞ࡣ㔠ᒓᲬ࠼࠸ࡣ࡜࠸㧗ࡀ⋠ከᑡຠࠊࡽࡀ࡞࡜ࡇࡿ

ࢀࢃᛮࡣ࡜ࡃྥ࡟⏝ᐇࡾࡲ࠶ࠊࡃࡁ኱࡛ࡲ㔜㔞࡜ࡇࡢ

ࢆ࡜ࡇࡿ࠸࡚ࡋࡓᯝࢆᙺ๭࡞㔜せࡀ⏺㟁࡛ࡇࡑࠋ࠸࡞

ᅗࠊ࡚࠼⪄ 10 ࡸࡆ᭤࡚ࡃ㍍࡞࠺ࡑࡧ㐠ࢆ⏺㟁࡞࠺ࡼࡢ

ࡣࢀࡇࠋࡓࡋ࡟࡜ࡇࡿࡳヨࢆᵓ㐀࠸ࡍ 2 ᯛࡢ㖡෇ᯈ࡜

ࡢࣉ࢖ࢱࡢࡇ௒ᚋࠊࡾ࠾࡚ࡗ࡞ࡽ࠿⥺㖡ࡄ࡞ࡘࢆࢀࡑ

ᵓ㐀≀࡜ࢱ࣮ࣆࣜࢡࢫ࢕ࢹࢆ࿧ࡢࡇࠋ࠸ࡓࡋ࡟࡜ࡇࡪ

ᅗࢆࢱ࣮ࣆࣜ 2 ࡿࡍᑐ┦࡟࠺ࡼࡢ 2 ࣃࢫࣥࣉ࣮࢜ࡢࡘ

ྜ⤖ࡢඹ᣺ჾ㛫ࡋ⨨㠀᥋ゐ࡛タ࡟๓㠃ࡢඹ᣺ჾࣝࣛ࢖

ࠋࡿ࠶࡛⏬ィࡢ࡜࠺ࡼࡵᙉࢆ  
 
 
 
 
 
 
 
 

ᅗ 10� ᥦ᱌࡜ࢱ࣮ࣆࣜࡿࡍ ᐃ⣔ࡢᵓ㐀  
 
ᅗ 11 㛗⥺ࢱ࣮ࣆࣜ࡟ L ኚࡢಀᩘྜ⤖ࡢ᫬ࡓ࠼ኚࢆ

໬ࢆ ᐃࠋࡿ࠶࡚ࡋ♧ࡋ┤ᚄ D=10cmࠊཌࡉ 0.1mm ࡢ

2 ᯛࡢ෇ᙧ㖡ᯈࠊ┤ᚄ 1mm ࢆࢱ࣮ࣆࣜࡓࡗ㖡⥺࡛సࡢ

㛫㝸ࡢ࡜ඹ᣺ჾࣝࣛ࢖ࣃࢫ dࡀ 1cm ᤄධ࡟࠺ࡼࡿ࡞࡜

ࡣ࿘Ἴᩘࠊࡋ 2.3MHz ྜ⤖࡞ࡁ኱ࡢᮇᚅ௨ୖࠋࡓࡋ࡜

ಀᩘࡀᚓ࡟≉ࠊࡾ࠾࡚ࢀࡽ㐲㊥㞳࡛ࡢᨵၿࡀⴭࡢ࠸ࡋ

㻜
㻜㻚㻜㻜㻡
㻜㻚㻜㻝

㻜㻚㻜㻝㻡
㻜㻚㻜㻞

㻜㻚㻜㻞㻡
㻜㻚㻜㻟

㻜㻚㻜㻟㻡
㻜㻚㻜㻠

㻜㻚㻜㻠㻡
㻜㻚㻜㻡

㻜 㻡 㻝㻜 㻝㻡 㻞㻜 㻞㻡 㻟㻜

㻰㼕㼍㼙㼑㼠㼑㼞㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㻾㼛㼐

㻼㼕㼜㼑

㻜

㻜㻚㻜㻜㻡

㻜㻚㻜㻝

㻜㻚㻜㻝㻡

㻜㻚㻜㻞

㻜㻚㻜㻞㻡

㻜㻚㻜㻟

㻜 㻡 㻝㻜 㻝㻡 㻞㻜 㻞㻡

㻰㼕㼍㼙㼑㼠㼑㼞㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㼃㼕㼠㼔㼛㼡㼠㻌㼏㼍㼜㼍㼏㼕㼠㼛㼞

㼃㼕㼠㼔㻌㼏㼍㼜㼍㼏㼕㼠㼛㼞

㖡෇ᯈ

㖡⥺ D

䝕䜱䝇䜽䝸䝢䞊䝍

㖡෇ᯈ

㖡⥺ D

䝕䜱䝇䜽䝸䝢䞊䝍

㟁※

䝹䞊䝥
䝁䜲䝹

䝹䞊䝥
䝁䜲䝹

㈇Ⲵ

䝇䝟䜲䝷䝹
䝁䜲䝹ඹ᣺ჾ

䝕䜱䝇䜽
䝸䝢䞊䝍

d d

L

㟁※

䝹䞊䝥
䝁䜲䝹

䝹䞊䝥
䝁䜲䝹

㈇Ⲵ

䝇䝟䜲䝷䝹
䝁䜲䝹ඹ᣺ჾ

䝕䜱䝇䜽
䝸䝢䞊䝍

d d

L
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ఏ㏦ᐇ࡚࠸⏝ࢆࢨ࢖ࣛࢼ࢔ࢡ࣮࣡ࢺࢵࢿࣝࢺࢡ࣋ࠊ࡛

㦂ࠊ࠸⾜ࢆ ᐃ⤖ᯝࢆᅗ 12 ┤ඹ᣺ჾࡤ࠼౛ࠋࡓࡋ♧࡟

ᚄࡢ 6 ಸ࡛ࡿ࠶㛗ࡉ L=180cm ࡶ࡚࠸࠾࡟ S21 ࡚ࡋ࡜

-0.75dB ఏ㏦ຠࡣࢀࡇࠊࡾ࠾࡚ࢀࡽᚓࡀ್࠸㧗࠺࠸࡜

⋡ 84㸣࠾࡞ࠋࡿ࠶್࡛࠺࠸࡜ kQ ఏ㏦ࡓࡋ⟭ィࡽ࠿✚

ຠ⋡ࡀࡓࡋ♧ࡶ㠀ᖖ࡟ ᐃ್ࠋࡿ࠸࡚ࡗྜࡃࡼ࡜  
 
 
 
 
 
 
 
 
 
 
ᅗ 11� ኚ໬ࡢಀᩘྜ⤖ࡿࡍᑐ࡟㛗⥺ࢱ࣮ࣆࣜ  
 
 
 
 
 
 
 
 
 
 
 
ᅗ 12� ኚ໬ࡢఏ㏦≉ᛶࡿࡍᑐ࡟㛗⥺ࢱ࣮ࣆࣜ  
 
ࡋ࡜㛵ᩘࡢ㖡෇ᯈ┤ᚄࢆಀᩘྜ⤖ࡋᑐ࡟ᵓ㐀ࡢࡇ

࡚ᅗ 13 ᅗࠊࡀࡓࡋ♧࡟ 9 ࡌྠ࡜ᯝ⤖ࡿࡍᑐ࡟⟃㖡෇ࡢ

ࡢᚄ┤ࣝ࢖ࢥࣝࣛ࢖ࣃࢫ࡟࠺ࡼ 1/3 ᙉࡢ෇ᯈ┤ᚄ࡛᭱

኱್࡚ࡗࡼ࡟ࢀࡇࠋࡿ࠸࡚ࡋ♧ࢆ㖡ᯈ㸩㖡⥺ࣜࢱ࣮ࣆ

ࠋ࠺ࢁ࠶࡛࠿ࡽ᫂ࡀ࡜ࡇࡿ࠸࡛ࢇ㐠ࢆ⏺㟁ࡶ  
 
 
 
 
 
 
 
 
 

ᅗ 13� ᙳ㡪ࡿ࠼୚࡟ಀᩘྜ⤖ࡀ෇ᯈ┤ᚄࢱ࣮ࣆࣜ  
 

ࢿ࢚࡚࠸ᇶ࡙࡟⌮ཎࡿ࡞࠿࠸ࡀ≀ᵓ㐀࡞࠺ࡼࡢࡇ

୙࡛᫂ࡣ᫬Ⅼ࡛⌧ࡣ࡜ࡇ࠸ࡋヲ࠿ࡢ࠺⾜ࢆఏ㏦࣮ࢠࣝ

ࣝࣛ࢖ࣃࢫࠋࡿ࠸࡚࠼⪄࡟࠺ࡼࡢḟ࡟ᬻᐃⓗࠊࡀࡿ࠶

ࢀࡑࠊࡋㄏ㉳ࢆ㟁Ⲵ࡟㖡෇ᯈࡿࡍᑐ┦ࡀ⏺㟁ࡢࣝ࢖ࢥ

∧㖡෇ࡢࡇࡑ࡜ࡿࡍ㐩࡟➃௚࡚ࡌ㏻ࢆ⥺㖡ࡓࡋ⥆᥋ࡀ

࢖ࢥࣝࣛ࢖ࣃࢫࡿࡍᑐ┦ࡀ㟁Ⲵࡢࡑࠋࡿ࠼୚ࢆ㟁Ⲵ࡟

ࣝඹ᣺ჾࢆບ᣺ࠋࡿ࠶࡛ࡢࡶ࠺࠸࡜ࡿࡍ  
ࢩ⏺☢㟁ࡀ࠸࡞ࡣ࡛ࡢࡶࡿࡍ᥋ド᫂┤ࢆ௬ㄝࡢୖ

ࢱ࣮࣑ࣞࣗ WIPL-D ࠋࡓࡳ࡚ࡋゎᯒࢆᵓ㐀ࡢࡇ࡚࠸⏝ࢆ

ᅗ 5,6 ࡣᩘࡁᕳࣝ࢖ࢥ࡛⏤⌮ࡌྠ࡜ሙྜࡢ 70 ᕳ࡟ῶࡽ

ᅗࢆᯝ⤖ࠊࡀࡿ࠶࡚ࡋ 14 ࡟ࡵࡓࡢẚ㍑ࠋࡓࡋ♧࡟ 2
ඹ᣺ჾ㛫ࡢࡋ↓ࢱ࣮ࣆࣜࡀ⮬⏤✵㛫ࡢሙྜࠊᅗ 5 㖡ࡢ

ࡢࡇࠊࡀࡿ࠶࡚ࡋ♧࡚ࡏࢃྜࡶሙྜࡓࡋᤄධࢆࣉ࢖ࣃ

㖡෇ᯈ㸩㖡⥺ࡶ᭱ࡀ኱࡞ࡁ⤖ྜಀᩘ࡚࠸࡚ࡗ࡞࡜ᐇ㦂

⤖ᯝࢆᨭᣢࠋࡿ࠸࡚ࡋ  
᭦࡟ᅗ 9 ࡚ࡗࡼ࡟↓᭷ࡢᐜ㔞ࡅእ௜ࠊ࡟࠺ࡼࡌྠ࡜

㟁⏺ࢆ㛢ࡌ㎸ࡓࡵඹ᣺ჾ࡜㛢ࡌ㎸࠸࡞࠸࡚ࡵඹ᣺ჾࢆ

௒ᅇ࡛ࣥࣙࢩ࣮࣑ࣞࣗࢩࡣẚ㍑ࠋࡓࡋᅗ 14 ࣑ࣞࣗࢩࡢ

20ࠊ࡟ࡵࡓࡿࡏࢃྜ࡜ࣥࣙࢩ࣮ ᕳࣝࣛ࢖ࣃࢫࡢඹ᣺ჾ

࡟ 60pF ࡣඹ᣺࿘Ἴᩘ࡚࠼ຍࢆᐜ㔞ࡅእ௜ࡢ 3MHz ࡜

ࡇ࡜ࡓ࡭ㄪ࡚ࡋ࡜㛵ᩘࡢ㖡෇ᯈ┤ᚄࢆಀᩘྜ⤖ࠋࡓࡋ

ᅗࢁ 15 ࢀࡽᚓࡀᯝ⤖ࡢ , እ௜ࡅᐜ㔞࣮ࣆ࡚ࣜࡗࡼ࡟

ࠋࡿ࠸࡚ࢀࡉ♧᫂ࡀ࡜ࡇࡿࡍ⁛ᾘࡀຠᯝࢱ  
 

 
 
 
 
 
 
 
 
 
ᅗ 14� 3 㸧ࣥࣙࢩ࣮࣑ࣞࣗࢩಀᩘ㸦ྜ⤖ࡢᵓ㐀ࡢࡘ  
 
 
 
 
 
 
 
 
 

ᅗ 15� እ௜ࡅᐜ㔞࡟ࢱ࣮ࣆࣜࡀ୚ࡿ࠼ᙳ㡪  
� � � 㸦ࣥࣙࢩ࣮࣑ࣞࣗࢩ㸧  

 
௨ୖ᳨ࡢウࠊ࡚ࡗࡼ࡟㟁⏺ࡀ㔜せ࡛☢⏺ࡣ඲ࡃᙺ࡟

⏝ࡃࡼ㏻ᖖࠊ࡛ࡢࡓࡗ࡞࡟࠿ࡽ᫂ࡀ࡜ࡇ࠸࡞࠸࡚ࡗ❧

ࡇࡣ࡟ඹ᣺ჾࣝ࢖ࢥࡘᣢࢆࢧࣥࢹࣥࢥࡅእ௜ࡿࢀࡽ࠸

☢͆ࡿࡺࢃ࠸ࡕ༶ࠋࡿ࡞࡟࡜ࡇ࠸࡞࠼౑ࡣࢱ࣮ࣆࣜࡢ

㻜㻚㻜㻜㻝

㻜㻚㻜㻝

㻜㻚㻝

㻝

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜 㻝㻞㻜 㻝㻠㻜 㻝㻢㻜 㻝㻤㻜 㻞㻜㻜

㻸㼑㼚㼓㼠㼔㻌㼛㼒㻌㼏㼛㼜㼜㼑㼞㻌㼣㼕㼞㼑㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㼃㼕㼠㼔㻌㻾㼑㼜㼑㼍㼠㼑㼞

㼃㼕㼠㼔㼛㼡㼠㻌㻾㼑㼜㼑㼍㼠㼑㼞

㻜㻚㻜㻜㻝

㻜㻚㻜㻝

㻜㻚㻝

㻝

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜 㻝㻞㻜 㻝㻠㻜 㻝㻢㻜 㻝㻤㻜 㻞㻜㻜 㻞㻞㻜

㻰㼕㼟㼠㼍㼚㼏㼑㻌㼎㼑㼠㼣㼑㼑㼚㻌㼞㼑㼟㼛㼚㼍㼠㼛㼞㼟㻌㻔㼏㼙㻕

㼏
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㼃㼕㼠㼔㻌㼜㼕㼜㼑

㼃㼕㼠㼔㼛㼡㼠㻌㼜㼕㼜㼑

㼃㼕㼠㼔㻌㼞㼑㼜㼑㼍㼠㼑㼞

㻜

㻜㻚㻜㻞

㻜㻚㻜㻠

㻜㻚㻜㻢

㻜㻚㻜㻤

㻜㻚㻝

㻜㻚㻝㻞

㻜㻚㻝㻠

㻜㻚㻝㻢

㻜㻚㻝㻤

㻜 㻡 㻝㻜 㻝㻡 㻞㻜 㻞㻡 㻟㻜

㻰㼕㼍㼙㼑㼠㼑㼞㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㼃㼕㼠㼔㼛㼡㼠㻌㼏㼍㼜㼍㼏㼕㼠㼛㼞

㼃㼕㼠㼔㻌㼏㼍㼜㼍㼏㼕㼠㼛㼞

㛗ࢱ࣮ࣆࣜ 40cm 

㻙㻣

㻙㻢

㻙㻡

㻙㻠

㻙㻟

㻙㻞

㻙㻝

㻜

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜 㻝㻞㻜 㻝㻠㻜 㻝㻢㻜 㻝㻤㻜 㻞㻜㻜

㻸㼑㼚㼓㼠㼔㻌㼛㼒㻌㼏㼛㼜㼜㼑㼞㻌㼣㼕㼞㼑㻌㻔㼏㼙㻕

㼀
㼞㼍
㼚
㼟㼒
㼑
㼞㻌
㼞㼍
㼠㼑
㻌㼇
㼐㻮

㼉

㼃㼕㼠㼔㻌㻾㼑㼜㼑㼍㼠㼑㼞

㼃㼕㼠㼔㼛㼡㼠㻌㻾㼑㼜㼑㼍㼠㼑㼞

㼗㻽㻌㻼㼞㼛㼐㼡㼏㼠
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⏺ඹ㬆ᆺ W͇PT ࡋྜ⤖࡛ࡅࡔ⏺☢ࡾᏐ㏻ᩥࡀ࣒ࢸࢫࢩ

ὀ࡟஦࠸࡞ࡋసືࡣࢱ࣮ࣆࣜࢡࢫ࢕ࢹࡢࡇࠊࡤࢀ࠸࡚

ពࠋ࠸࡞ࡽ࡞ࡤࢀࡅ࡞ࡋ  
 

4. 㝸ቨ⤥㟁  
ฟࡀ࡜ࡇࡿࡍ⡆⣲໬࡟㠀ᖖࢆ⨨㟁⿦⤥࡟࠺ࡼࡢࡇ

᮶࡛ࡢࡓᛂ⏝ἲࠋ࠸ࡓ࠼⪄ࢆ㠀᥋ゐ࡛ࣖ࢖࣡ࡀࡿ࠶ࡣ

᪉ࡢ㠀᥋ゐ͇͆ࡽ࠿ࡿ࠶࡛͇⥺᭷͆ࡵࡓࡿ࠸࡚ࡗᙇࢆ

࡜ࡦࡢࡑࠋࡿࢀࢃᛮ࡜࠸Ⰻࡀࡢࡿ࠼⪄࡚࠸࠾ࢆຊⅬ࡟

ᐊ࡚ࡋ㏻ࢆ❆ࢫࣛ࢞ࠋ࠸ࡓࡋᥦ᱌ࢆ㝸ቨ⤥㟁࡚ࡋ࡜ࡘ

ෆࡽ࠿ᐊእ1ࠊ࡬ ࠊ࡬㒊ᒇࡢ㞄࡚ࡋ㏻ࢆቨࡽ࠿㒊ᒇࡢࡘ

✵Ẽ୰ࡽ࠿Ỉᵴ୰ࡢ࡝࡞࡬⤥㟁ࡀ⡆౽࡟ฟ᮶ࡤࢀ᭷⏝

ࠋࡿ࠶ᥦ᱌࡛ࡢ࡜࠿࠸࡞ࡣ࡛  
 
 
 
 
 

(a) ศ๭๓                (b) ศ๭ᚋ  
ᅗ 16� ᤄධࡢ㝸ቨ࡜ศ๭ࡢࢱ࣮ࣆࣜࢡࢫ࢕ࢹ  

 
ᅗ࡟ࡵࡓࡿᚓࢆࢱ࣮ࢹ♏ᇶࡢࡑ 16 ࢆᵓ㐀࡞࠺ࡼࡢ

࡜ࡶ࡜ࡶࠋࡿࡆୖࡾྲྀ (a)࡟࠺ࡼࡢ 1 ࡛ࢱ࣮ࣆࣜࡢࡘ 2
ḟࠊ᝿ᐃ࡛࠺࠸࡜ࡓ࠸࡚ࡗ࡞⾜ࢆ㟁⤥ࡢඹ᣺ჾ㛫ࡢࡘ

ࢆࢱ࣮ࣆࣜ࡟ 2 ࢆ㝸ቨࡢ࠿ࡽఱ࡟㛫ࡢࡑ࡚ࡋศ๭࡟ࡘ

タ⨨ࠋࡿ࠶࡛ࡢࡶ࠺࠸࡜࠺ࡼࡋᅗ 17(a)࢖ࣃࢫ࡟࠺ࡼࡢ

ࣛࣝඹ᣺ჾࢆ┤᥋ቨࡾྲྀ࡟௜࡟ࡎࡅ (b)ࣆࣜ࡟࠺ࡼࡢ

ࣃࢫࡶ࡚ࡗゝࡣ࡜ࡿ࠶ᖹ㠃ⓗ࡛ࠊࡣ⏤⌮ࡿࡍ௓ࢆࢱ࣮

ࠊᑍἲࡣ࡟ࡿࡅ௜ࡾྲྀ࡟㝸ቨࡲࡲࡢࡑࡣඹ᣺ჾࣝࣛ࢖

㔜㔞ࠊ௜ᒓᅇ㊰ࡀ࡝࡞㑧㨱ࢡࢫ࢕ࢹࠋࡿ࠶࡛ࡽ࠿ࡿࡍ

ࢀࡉᵓᡂ࡛ࡅࡔ⥺⣽࡜㖡෇ᯈ࡟࠺ࡼࡢ๓㏙ࡣࢱ࣮ࣆࣜ

ࠋ࠸Ⰻ࡚ࡵᴟࡀࡋᅇࡾྲྀ࡛ࡢࡿ࠸࡚  
 
 
 
 
 
 
�D�⡆⣲ࡀࡔ� � � � � � � �E�」㞧ࡀࡔ�

ᐇ⌧ᅔ㞴࡞᪉ᘧ� � � � � � ᐇ⌧ᐜ᫆࡞᪉ᘧ�

ᅗ 17� 㝸ቨ⤥㟁ࡢᵓᡂἲ  
 

4.1. 䜺䝷䝇䜢௓䛧䛯⤥㟁  
ࡎࡲ ྜ⤖ࡢែ≦࠸࡞ࡲᣳࡶఱ࡟ࣉࢵࣕࢠࡓࡅ㛤ࡅࡔ"

ಀᩘࡣᅗ 18 ⤖↛ᙜ࡜ࡿࡍࡃࡁ኱ࢆ"ࠊࡾ࠶࡛ࡾ࠾࡜ࡢ

ྜಀᩘࡣపୗࠋࡿࡍḟࢆࢫࣛ࢞࡟ࣉࢵࣕࢠ࡟ᣳࡔࢇ᫬

ᅗࡣኚ໬ࡢ 19 ᅗࠋࡿ࡞࡟࠺ࡼࡢ 18 ࡟ᵝྠ࡜ ቑ኱ࡢ"

ࡢ࠸㧗࡚࡭ẚ࡟✵┿ࠊࡀࡿࡍపୗࡣಀᩘྜ⤖࡟ࡶ࡜࡜

ㄏ㟁⋡㸦ࡢᐃ୍ࡀࢫࣛ࢞ࡣ er=6~8㸧ࢆᣢࡵࡓࡿ࠸࡚ࡗ

࡟ ࣥࢲ࣮ࣆࣥ࢖ࡶࡾࡼ✵┿࡛⌮ཎࡌྠ࡜ࢧࣥࢹࣥࢥ 

ࠋࡿࢀࢃᛮ࡜ࡵࡓ࠸ࡍࡸࢀὶࡀ㧗࿘Ἴ㟁ὶࡃపࡀࢫ  
� ⯆࿡῝ࡣࡢ࠸ᅗ 19 ࡀᶓ㍈࡚࠸᪊࡟ 0 ࡢ᭷㝈್ࡶࡾࡼ

᪉ࡀ⤖ྜಀᩘࡀ኱࠺࠸࡜࠸ࡁ⤖ᯝ࡛0=ࣉࢵࣕࢠࠋࡿ࠶
ࡣ࡜ 2 ᯛࡢ㖡෇ᯈࡀᐦ╔ࡿ࠸࡚ࡋሙྜࢆព࿡ࠊࡾ࠾࡚ࡋ

ࢃᛮ࡜ࡢࡶࡿ࠸࡚ࢀὶࡀᑟ㟁㟁ὶ࡚ࡗἢ࡟ࢱ࣮ࣆࣜ

ὶࡀኚ఩㟁ὶ࡚ࡋ㏻ࢆࢫࣛ࢞࡜ࡴᣳࢆࢫࣛ࢞ࠊࡀࡿࢀ

࠸࡞ࢀࡋࡶ࠿ࡿࡁ࡛ࡀ஦࠺ゝ࡜࠸᫆ࢀὶࡀ᪉ࡢࡑࠊࢀ

ࠋࡿ࠶ᮍ☜ㄆ࡛ࡶⅬࡢࡇࡀ  
ᐇ㝿ࡢ⤥㟁ຠ⋡ࢆホ౯ࣆࣜࢡࢫ࢕ࢹࡣ࡟ࡵࡓࡿࡍ

ᅗࠋ࠺ࢁ࠶ࡀᚲせࡍ♧ࢆ࠸㐪ࡿࡼ࡟↓᭷ࡢࢱ࣮ 16(b)
ࡀࡉཌ࡚࠸᪊࡟ 0.6mm ࡃ඲ࠊ࡜ᵓ㐀ࡔࢇᣳࢆࢫࣛ࢞ࡢ

ሙࡓ࠸࠾ࢆඹ᣺ჾ࡟୧ഃࡢࢫࣛ࢞࡟ࡎࢃ౑ࢆࢱ࣮ࣆࣜ

ࡣඹ᣺ჾ㛫㝸ࠋࡓࡋẚ㍑ࢆ࡜ྜ 20cm~80cm ࡓ࠼ኚ࡛ࡲ

⤖ᯝࢆᅗ 20 ࡜↛Ṕࡣຠᯝࡢࢱ࣮ࣆࣜࢡࢫ࢕ࢹࠋࡍ♧࡟

ࠋࡿ࠶࡛࠿ࡽ᫂ࡀ᭷ຠᛶࠊࡾ࠾࡚ࡋ  
 
 
 
 
 
 
 
 
 
ᅗ 18� ศ๭ࣉࢵࣕࢠࡢࢱ࣮ࣆࣜࢡࢫ࢕ࢹ౫Ꮡᛶ  
 
 
 
 
 
 
 
 
 
ᅗ 19� ಀᩘྜ⤖ࡢ᫬ࡔࢇᣳࢆࢫࣛ࢞࡟ࣉࢵࣕࢠ  
 
 
 
 
 
 
 
 
 
 

ᅗ 20� ᕪࡢಀᩘྜ⤖ࡿࡼ࡟↓᭷ࡢࢱ࣮ࣆࣜ  

䝇䝟䜲䝷䝹
ඹ᣺ჾ

䝇䝟䜲䝷䝹
ඹ᣺ჾ

䝹䞊䝥
䝁䜲䝹

䝹䞊䝥
䝁䜲䝹

䝇䝟䜲䝷䝹
ඹ᣺ჾ

䝇䝟䜲䝷䝹
ඹ᣺ჾ

䝹䞊䝥
䝁䜲䝹

䝹䞊䝥
䝁䜲䝹

䝇䝟䜲䝷䝹
ඹ᣺ჾ

呁
含
呎
吖

呁
含
呎
吖䝹䞊䝥

䝁䜲䝹
䝹䞊䝥
䝁䜲䝹

䝇䝟䜲䝷䝹
ඹ᣺ჾ

呁
含
呎
吖

呁
含
呎
吖䝹䞊䝥

䝁䜲䝹
䝹䞊䝥
䝁䜲䝹

㻜
㻜㻚㻜㻜㻡
㻜㻚㻜㻝

㻜㻚㻜㻝㻡
㻜㻚㻜㻞

㻜㻚㻜㻞㻡
㻜㻚㻜㻟

㻜㻚㻜㻟㻡
㻜㻚㻜㻠

㻜㻚㻜㻠㻡
㻜㻚㻜㻡

㻜 㻞 㻠 㻢 㻤 㻝㻜 㻝㻞

㻾㼑㼜㼑㼍㼠㼑㼞㻌㼓㼍㼜㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㻜

㻜㻚㻜㻝

㻜㻚㻜㻞

㻜㻚㻜㻟

㻜㻚㻜㻠

㻜㻚㻜㻡

㻜㻚㻜㻢

㻜 㻜㻚㻞 㻜㻚㻠 㻜㻚㻢 㻜㻚㻤 㻝 㻝㻚㻞 㻝㻚㻠

㻾㼑㼜㼑㼍㼠㼑㼞㻌㼓㼍㼜㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㻜

㻜㻚㻜㻞

㻜㻚㻜㻠

㻜㻚㻜㻢

㻜㻚㻜㻤

㻜㻚㻝

㻜㻚㻝㻞

㻜㻚㻝㻠

㻜㻚㻝㻢

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜

㻰㼕㼟㼠㼍㼚㼏㼑㻌㼎㼑㼠㼣㼑㼑㼚㻌㼞㼑㼟㼛㼚㼍㼠㼛㼞㻌㻔㼏㼙㻕

㻯
㼛
㼡
㼜㼘
㼕㼚
㼓㻌
㼏
㼛
㼑
㼒㼒
㼕㼏
㼕㼑
㼚
㼠

㼃㼕㼠㼔㻌㼞㼑㼜㼑㼍㼠㼑㼞

㼃㼕㼠㼔㼛㼡㼠㻌㼞㼑㼜㼑㼍㼠㼑㼞

䉭䉭
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⤖ྜಀᩘࡢ㧗ࢆࡉ཯࡚ᫎࡋఏ㏦≉ᛶࡶඃࡿ࠸࡚ࢀ

࣮ࣆࣜ࡜㏱㐣⤥㟁ࢫࣛ࢞ࡓ࠸⏝ࢆࢱ࣮ࣆࣜࠊࡋᮇᚅ࡜

ᅗࡀࡢࡓࡳ࡚ࡋẚ㍑ࢆሙྜࡢࡋ࡞ࢱ 21 ᮇᚅ㏻ࠋࡿ࠶࡛

ࡁㄆ࡛☜ࡀ࡜ࡇࡿࢀࢃ⾜ࡀ㟁⤥ࡃ࡞ᦆኻ࡝ࢇ࡜࡯࡟ࡾ

 ࠋ࠸ࡓࡳヨࢆ㟁⤥ࡢ࡬ᡞእ࡚ࡗࡼ࡟᪉ᘧࡢࡇࡣ௒ᚋࠋࡓ
 
 
 
 
 
 
 
 
 
 

ᅗ ᕪࡢఏ㏦≉ᛶࡿࡼ࡟↓᭷ࡢࢱ࣮ࣆࣜ 21  
 

4.2. ▼⭯䝪䞊䝗䜢௓䛧䛯⤥㟁  
ᮦ࠸࡞ຎᝏ࡛ࡀ㟁Ẽ≉ᛶ࡚ࡃⷧ࡟࠺ࡼࡢࢫࣛ࢞❆

ᩱࢆ௓ࡿࡍ⤥㟁ࡣᐜ࡛᫆2ࠊࡀࡓࡗ࠶ ༊ษࢆ㒊ᒇࡢࡘ

㟁࡚ࡃཌ࡟࠺ࡼࡢࢻ࣮࣎⭯▼ࠊࡸࢺ࣮ࣜࢡࣥࢥ➽㕲ࡿ

Ẽ≉ᛶࡀᮍ▱ࡢቨ࡟ᑐࡶ࡚ࡋ⤥㟁ࢆヨࡿࡳᚲせࢁ࠶ࡀ

࢖ࣃࢫ࡚ࡋ௓ࢆࢱ࣮ࣆࣜࡀࢻ࣮࣎⭯▼࡟ࡵࡓࡢࡑࠋ࠺

ࣛࣝඹ᣺ჾࡢ↓㈇Ⲵ Q㸦Qu㸧ࢆୗ࠿࠸࡞ࡀ࡜ࡇࡿࡆ☜

ㄆࠋࡓࡳ࡚ࡋᅗ 17(b)ࡢᵓ㐀ࡢ∦ഃ࡚ࡋ࠿⏕ࢆࡳࡢඹ᣺

ჾࡢ↓㈇Ⲵ Q ᅗࢆᯝ⤖ࡢࡑࡋᐃ ࢆ 22 ࠋࡓࡋ♧࡟  
 
 
 
 
 
 
 
 
 
ᅗ 22� ࡚ࡋ௓ࢆࢱ࣮ࣆࣜࡀࢻ࣮࣎⭯▼ Qu ࡿ࠼୚࡟

ᙳ㡪  
 
ཤࡾྲྀࢆࢻ࣮࣎⭯▼ࡿ࠸࡚ࡋ᥋ゐ࡟ඛࡢࢱ࣮ࣆࣜ

㈇Ⲵ↓ࡢ᫬ࡓࡋ⥆᥋ࢆࡅࡔࢱ࣮ࣆ࡚ࣜࡗ Q ࡚ࡋᐃ ࡶ

Air ࡢࢻ࣮࣎⭯▼ࡾࡣࡸࠊࡀࡿ࠶࡛ࡋ♧グྕ࡛࠺࠸࡜

ㄏ㟁ᦆኻࡣ↓ど࡛ࡀ࡜ࡇ࠸࡞ࡁศ࣮ࣆࣜࡋ࠿ࡋࠋࡿ࠿

࡟ࢻ࣮࣎⭯▼ࠊ࡛ࡢࡃ࠸࡚ࡋᅇ᚟࡜ࡿࡍࡃࡁ኱ࢆ㛗ࢱ

ࡢ㐺࡚᭱࠼⪄ࢆࣇ࢜ࢻ࣮ࣞࢺࡢ࡜పୗࡢಀᩘྜ⤖ࡿࡼ

ࠋࡿ࠶ࡀᚲせࡍ᥈ࢆ㛗ࢱ࣮ࣆࣜ  
ᡃࡢࠎᒃᐊ࡜ᐇ㦂ᐊࡣ㞄ࡢࡑ࡛ࡏࢃྜࡾ㛫ࡣ▼⭯

ࡣࡉཌࡢቨࠋࡿ࠸࡚ࢀࡽ௙ษ࡛ࢻ࣮࣎ 14cmࠊ▼⭯࣮࣎

ྛࡾ࠾࡚ࢀࡽ㈞࡟୧ഃࡢࡑࡣࢻ 2cm ཌ࡛ࡢࢻ࣮࣎ࡾ࠶

㛫ࡣ✵Ẽᒙ࡛ࡢࡇࠋࡿ࠶ቨࢆ௓ࡢ࡚ࡋ⤥㟁ࢆඹ᣺ჾഃ

ᚄ┤ࢡࢫ࢕ࢹ 10cmࠊቨഃ┤ᚄ 25cm 㛗ࣖ࢖࣡ 40cm ࡢ

࢖ࣃࢫࣥࣉ࣮࢜࡟ࢀࡑࠊࡋ⨨タ࡟୧ഃࡢቨࢆࢱ࣮ࣆࣜ

ࣛࣝඹ᣺ჾྛࢆ 1cm 㞳ࡁ⨨࡚ࡋఏ㏦ᐇ㦂ࢆヨࠋࡓࡳ඲

యࡢᵓᡂࡣᅗ 17(b)ࡢࡑࠋࡿ࠶࡛ࡾ࠾࡜ࡢ⤖ᯝ⣙ 6dB
ࣜࡸඹ᣺ჾࣝࣛ࢖ࣃࢫ௒ᚋࠊࡀࡓࢀࡽᚓࡀᤄධᦆኻࡢ

ࢆ⋠ఏ㏦ຠ࠸㧗ࡾࡼ࡚ࡋ㐺໬᭱ࢆࡉࡁ኱ࡢ෇ᯈࢱ࣮ࣆ

┠ᣦࠋ࠸ࡓࡋ  
 

ࡧࡍࡴ .5  
⤖ྜඹ᣺ჾᆺ WPT ࣜࡢࣉ࢖ࣃ㖡ࡿࡍᑐ࡟࣒ࢸࢫࢩ

ࢡࢫ࢕ࢹࠊ࡟ࡵࡓࡿࡍࡃࡍࡸࡋ⏝฼ࡾࡼࢆຠᯝࢱ࣮ࣆ

⡆༢࡛ᑠᆺ㍍ࡀᵓ㐀ࠋࡓࡋ᱌⪄ࢆᵓ㐀࠺࠸࡜ࢱ࣮ࣆࣜ

㔞࠺࠸࡜≉㉁ࡶഛࠊࡵࡓࡿ࠸࡚࠼ᵝ࡞ࠎᒁ㠃࡟฼⏝࡛

⤥㝸ቨ࡚ࡋ࡜౛୍ࡢࡑࡣ௒ᅇࠋࡿ࠸࡚࠼⪄࡜ࡢࡶࡿࡁ

㟁ࢆヨࠋࡓࡳ࡚ࡳ௒ᚋ࡟ࡽࡉࡣከᵝ࡞ᛂ⏝࡜ࡿ࠼⪄ࢆ

ඹࡾࡼࠊ࡟౽฼࡟౑ࡢࡵࡓ࠺ᕤኵࡓࡲࠋ࠸ࡓࡳ࡚ࡋࡶ

⌧ᅾࡣ฼⏝ἲࡢ㛤ᣅࡀඛ⾜࡞࠺ࡼࡢࡇࡐ࡞ࠊࡋᵓ㐀࡛

ࢀ㐜ࡀㄽⓗ᳨ウ⌮࠺࠸࡜࠿ࡿࢀࢃ⾜ࡀ㟁ຊఏ㏦ࡃࡲ࠺

ࠋࡿ࠸࡚࠼⪄࡜࠸ࡓࡳ⤌ࡾྲྀࡶ࡟ࢀࡑࠊ࡛ࡢࡿ࠸࡚  
 

ᩥ    ⊩  
[1] ⢖஭㑳㞝ࠊᑠ᳃⌶ஓࠊ▼ᓮಇ㞝ࠊ “ඹ᣺ჾ⤖ྜᆺ

WPT ᐇ㦂㸪”ಙᏛᢏሗ㸪࡜ከẁ໬タィࡢ࣒ࢸࢫࢩ
WPT2010-19㸪pp.31-36㸪 Jan.2011㸬  

[2] ⢖஭㑳㞝ࠊᒣཱྀ࿴ஓࠊ▼ᓮಇ㞝0“ࠊ ࣮࣒࢜ᐃ㟁ᅽ
Ẽඹ㬆ᆺ͇WPT☢͆ࡿࡼ࡟※ ⌮タィࡢ࣒ࢸࢫࢩ
ㄽ㸪”ಙᏛᢏሗ㸪WPT2011-81㸪pp.㸪Sept. 2011㸬  

[3] ᒃᮧᓅᗈ͆ࠊ ☢⏺ඹ᣺⤖ྜࢫࣞࣖ࢖࣡ࡢ㟁ຊఏ㏦
౯ᅇ㊰໬➼ࡢࢼࢸࣥ࢔⥅୰ࡿࡅ࠾࡟ 㟁Ꮫㄽㄅࠊ͇ Dࠊ
Vol.131, No. 12, pp. 1373-1382, Dec. 2011ࠋ  

[4] Jin-Wook Kim, Hyeon-Chang Son, Kwan-Ho Kim 
and Young-Jin Park, “Efficiency Analysis of 
Magnetic Resonance Wireless Power Transfer with 
Intermediate Resonant Coil,” IEEE Ant. and Wireless 
Prop. Lett. Vol. 10, pp.389-392, 2011. 

[5]  Dukjun Ahn and Songcheol Hong, “A Study on 
Magnetic Field Repeater in Wireless Power Transfer”, 
IEEE Trans. Ind. Elec, Vol. 60, No. 1, pp. 360-370, 
Jan. 2013. 

[6] ⃝ཎ⿱୍ࠊ▼ᓮಇ㞝㸪ᇼ⏣ᫀᚿ㸪⢖஭㑳㞝ࠊ “ῐ
Ỉ࣭ᾏỈࢆ௓ࢫࣞࣖ࢖࣡ࡿࡍ⤥㟁᳨ࡢウ㸪 ”ಙᏛ
ᢏሗ WPT-2013-03㸪pp.10-15, April 2013.  

[7] ⢖஭㑳㞝 ,⃝ཎ⿱୍ ,ᒣཱྀ࿴ஓ ,▼ᓮಇ㞝 ,” WPT ࢞
㟁”,ಙᏛᢏሗ⤥ࢫࣞࣖ࢖㛗㊥㞳࣡ࡿࡼ࡟ࢻ࢖ MW 
May, 2013㸬ࠊpp.29-34ࠊ2013-15  

[8] Ikuo Awai, Yuichi Sawahara and Toshio Ishizaki, 
“Fabrication of a New High-performance WPT 
system by Electric Energy Confinement,” IEEE 
WPTC 2013 Proc., TH-O-3-3, Perugia, Italy, May 
2013.  

 

㻜

㻡㻜

㻝㻜㻜

㻝㻡㻜

㻞㻜㻜

㻞㻡㻜

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜 㻝㻞㻜 㻝㻠㻜 㻝㻢㻜 㻝㻤㻜

㻾㼑㼜㼑㼍㼠㼑㼞㻌㼘㼑㼚㼓㼠㼔

㼁
㼚
㼘㼛
㼍㼐
㼑
㼐㻌
㻽

㻭㼕㼞

㻳㼥㼜㼟㼡㼙㻌㼎㼛㼍㼞㼐

㻙㻠

㻙㻟㻚㻡

㻙㻟

㻙㻞㻚㻡

㻙㻞

㻙㻝㻚㻡

㻙㻝

㻙㻜㻚㻡

㻜

㻜 㻞㻜 㻠㻜 㻢㻜 㻤㻜 㻝㻜㻜

㻰㼕㼟㼠㼍㼚㼏㼑㻌㼎㼑㼠㼣㼑㼑㼚㻌㼞㼑㼟㼛㼚㼍㼠㼛㼞㻌㻔㼏㼙㻕

㼀
㼞㼍
㼚
㼟㼒
㼑
㼞㻌
㼞㼍
㼠㼑
㻌㼇
㼐㻮

㼉

㼃㼕㼠㼔㻌㼞㼑㼜㼑㼍㼠㼑㼞

㼃㼕㼠㼔㼛㼡㼠㻌㼞㼑㼜㼑㼍㼠㼑㼞

-19-


