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General outline of wireless charging system for EV/PHV as well as  
its development trend and the future.  
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Abstract  Nowadays, new energy vehicles such as EV and PHV are expected to play a crucial role in  
environmental sustainability. Electromagnetic induction type of wireless power transmission system 
is considerd as one of the most feasible and promising technical solutions for battery charging  
infrastructure, which can be put into practical use in the near future. 
This report describes the research and development effort of the wireless power transmission system.  
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࡟ࡵࡌࡣ .1  

᫖௒ࡢ⎔ቃᑐᛂࢻࢵࣜࣈ࢖ࣁࣥ࢖ࢢࣛࣉ࡚࠸࠾࡟

⮬ື㌴ࡸ㟁Ẽ⮬ື㌴࡟࡝࡞ᑐࡿࡍᮇᚅࡀᛴ㏿࡟㧗ࡗࡲ

ࢢࣛࣉ≦⌧㸪ࡣࣛࣇࣥ࢖඘㟁ࡿ࠼ᨭࢆࡽࢀࡇ㸬ࡿ࠸࡚

ᐙᗞ⏝඘㟁࠺⾜㸿㹁࡛ࢆ඘㟁ࡢ࡛ࣝࣈ࣮ࢣࡓࡋ⏝౑ࢆ

⾜࡛ࡲ㹑㹍㹁㸶㸮㸣࡟㸱㸮ศ௨ෆ࡛࡝࡞ඛࡅ࠿㸪ฟࡸ

࡟㸪฼౽ᛶࡀࡿ࠶ࡘࡘࡋᬑཬࡀᛴ㏿඘㟁᪉ᘧࡢ㹂㹁࠺

㛵ࡣ࡚ࡋㄢ㢟ࡀṧࡿ㸬ࡢࡑゎỴᡭẁ࡚ࡋ࡜ࡘ୍ࡢ᫖௒

㸪ࡾ࠾࡚ࢀࡽࡵ㐍ࡀ㛤Ⓨ✲◊ࡢ࣒ࢸࢫࢩ㟁⤥ࢫࣞࣖ࢖࣡

඘㟁࡟⡆༢ࡃ࡞࡜ࡇࡿࡍ⥆᥋ࢆࣝࣈ࣮ࢣࡣ᪉ᘧ࡛ࡢࡇ

࣡ࡢ㟁☢ㄏᑟ᪉ᘧࡶ୰࡛ࡢࡑ㸬ࡿ࡞࡜⬟ྍࡀ஦࠺⾜ࢆ

ࡁ࡚ࢀࡉ⏝ᛂ࡟〇ရ࡞ࠎ㸪㐣ཤᵝࡣ⾡㟁ᢏ⤥ࢫࣞࣖ࢖

ື⮬ࢻࢵࣜࣈ࢖ࣁࣥ࢖ࢢࣛࣉẁ㝵࡛࠸᪩ࡶ㸪᭱ࡾ࠾࡚

㌴ࡸ㟁Ẽ⮬ື㌴࡟ᑐࡿࡍᐇ⏝໬࡞⬟ྍࡀᢏ⾡࡚ࡋ࡜᭷

ᮃどࡿ࠸࡚ࢀࡉ㸬ᮏሗ࡛ࡢࡇࡣᢏ⾡ࢆ౑⏝ࣖ࢖࣡ࡓࡋ

⤌ࡾྲྀࡿࡍ㛵࡟㛤Ⓨ✲◊ࡢ࡚࠸ࡘ࡟࣒ࢸࢫࢩ㟁⤥ࢫࣞ

ࡿࡍሗ࿌ࢆࡳ .  
 

2. ඘㟁࣒ࢸࢫࢩ  
⌧ᅾ⮬ື㌴఍♫ྛ♫ࡽ࠿Ⓨ኎ࡿ࠸࡚ࢀࡉ㟁Ẽ⮬ື

㌴ࡣ࡟㸪ᐙᗞ࡚࠸࠾࡟౑⏝ࡿࢀࡉ㸯㸮㸮㹔㸭㸰㸮㸮㹔

㸬ࡿ࠸࡚ࢀࡉᦚ㍕࡟㌴୧ࡀ඘㟁ჾࡿࡍ࡜⬟ྍࢆ඘㟁ࡢ࡛

ᛴ㏿඘ࡿࡍ࡜⬟ྍࢆ඘㟁ࡢ᫬㛫࡛▷࡛࡝࡞እฟඛࡓࡲ

㟁ࡢ୧᪉࡟ᑐᛂ࡛ࡿࡁ௙ᵝࡀᥦ᱌ࡿ࠸࡚ࢀࡉ㸬㸦ᅗ㸯㸧

୍᪉࡛฼౽ᛶࡢࡘ୍ࢆୖྥࡢ┠ⓗ࡚ࡋ࡜㸪࣡ࢫࣞࣖ࢖

⤥㟁ࡢ◊✲㛤Ⓨࡀ᫖௒ᛴ㏿࡟㐍ࡿ࠸࡚ࢀࡽࡵ㸬࣡ࣖ࢖

㟁☢ㄏᑟ᪉ᘧ㸪ඹ㬆᪉ᘧ㸪ࡣ࡟᪉ᘧࡢ࣒ࢸࢫࢩ㟁⤥ࢫࣞ

࠸࡚ࢀࢃ⾜࡚ࡋ࡜୺ࡀウ᳨ࡢ㸱᪉ᘧࡢἼ᪉ᘧࣟࢡ࢖࣐

 㸬㸦⾲㸯㸧ࡿ

 
Fig.㸯 Plug-in Charging System 

 

Table.1 Wireless charging System Method  
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㟁☢ㄏᑟ᪉ᘧືࡣస࿘Ἴᩘࡀ㧗ࡵࡓ࠸࡞ࡃ㸪୍⯡ⓗ

࡞㸪⾲⓶ຠᯝ㸪㏆᥋ຠᯝࡸ࡜ࡇࡿ౑⏝ฟ᮶ࢆᑟయ༙࡞

஦ࡿྲྀࡃࡁ኱ࢆఏ㏦㟁ຊ㔞ࡵࡓ࠸ẚ㍑ⓗపࡀᙳ㡪ࡢ࡝

ẚ㍑࡜᪉ᘧࡢ௚ࡽࡀ࡞ࡋ࠿ࡋ㸬࠸㧗ࡶ⋠ຠࡘฟ᮶ୟࡀ

 㸬࠸࡞ࢀ࡜ࡃࡁ኱ࡾࡲ࠶ࡣ㟁ຊఏ㏦㊥㞳࡜ࡿࡍ

ඹ㬆᪉ᘧࡣ㹏್ࢆᴟ㝈࡛ࡲ㧗ࡓࡵ≧ែ࡛ࡢ㟁ຊఏ

㏦ࡵࡓ࠺⾜ࢆ㸪㐣ཤ㹇㹑㹋ࢆࢻࣥࣂ᝿ᐃືࡓࡋస࿘Ἴ

ᑐ࡟㟁ຊఏ㏦㊥㞳ࡵࡓࡢࡇ㸬ࡓ࠸࡚ࢀࡉ࡞ࡀウ᳨ࡢᩘ

࠿స࿘Ἴᩘືࡢࡑ཯㠃ࡢࡑ㸬࠸࡞ᑡࡀపୗࡢ⋠ຠࡿࡍ

㸬᫖௒࠸ࡋ㞴ࡀ࡜ࡇࡿࡍࡃࡁ኱ࢆ㟁ຊఏ㏦㔞ࡸ⋠ຠࡽ

᪉ࡿࢀࡽᚓࡀ㛗ᡤࡢඹ㬆ࡘࡘࡆୗࢆస࿘Ἴᩘືࡢࡑࡣ

 㸬ࡿ࠸࡚ࢀࢃ⾜ࡶ㛤Ⓨࡢ࡛ྥ

ྍ⏝㸪౑ࡽ࠿స࿘Ἴᩘືࡿࡍ⏝౑ࡣἼ᪉ᘧࣟࢡ࢖࣐

ࡿࡆୖࢆ⋠ຠࡣ᫬Ⅼ࡛⌧ࡾ࠾࡚ࢀࡽ㝈ࡀࢫ࢖ࣂࢹ࡞⬟

 㸬࠸ࡁ኱ࡀㄢ㢟ࡢ࡛ୖ

 

࣒ࢸࢫࢩ㟁✵ࢫࣞࣖ࢖࣡ .3  
3.1.㟁☢ㄏᑟ᪉ᘧ࣒ࢸࢫࢩࡢᵓᡂ  

㟁☢ㄏᑟ᪉ᘧࢫࣞࣖ࢖࣡ࡢ⤥㟁࣒ࢸࢫࢩᵓᡂ୍ࡢ

౛ࢆᅗ㸰ࡍ♧࡟㸬 

ᅗ㸰ࡢ౛࡛ࡣᐙᗞ࡚࠸࠾࡟౑⏝ࡿࢀࡉ༢┦㸯㸮㸮

㹔㹼㸰㸲㸮㹔ࡢ஺ὶᩚࢆὶჾ㸪ຊ⋡ᨵၿᅇ㊰࡚࠸⏝ࢆ

┤ὶ໬ࡢࡑࡋᚋࢱ࣮ࣂࣥࢥ㸦ᅗ㸱㸧࡛㟁ຊไᚚ࠸⾜ࢆ

ࡋኚ᥮࡟㧗࿘Ἴ㟁ὶ࡚࠸⏝ࢆࢱ࣮ࣂࣥ࢖ࢪࢵࣜࣈࣝࣇ

୍ḟഃࢆࣝ࢖ࢥࡢ㥑ືࡿ࠸࡚ࡋ㸬୍ḟഃࡽ࠿ࣝ࢖ࢥఏ

㏦ࡓࢀࡉ㟁ຊࡣ஧ḟഃ࡟ࣝ࢖ࢥࡢఏ㐩ࢀࡉ඲Ἴᩚὶᅇ

㊰ࢆ௓࡚ࡋ┤ὶ࡟ኚ᥮ࢀࡉ㈇Ⲵ࡟౪⤥ࡿࢀࡉ㸬 

㸿㹁㸯㸮㸮㹔㹼㸰ࡣ࡚ࡋ࡜௙ᵝࡢ࣒ࢸࢫࢩᮏࡓࡲ

㸲㸮㹔ࡢ༢┦ධຊ࡚ࡗࡼ࡟,㸱㹉㹕ࡢฟຊࢆ఩⨨ࢀࡎ

㸬ࡿ࠸࡚ࡋ⌧ᐇࢆ⋠ຠྜ⥲ࡢ᮲௳࡛㸶㸮㸣௨ୖࡓࡵྵࢆ

㸦⾲㸰㸧 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Fig.3 Converter    Fig.4 Coil 

 

        Table.2 Specification  

 

 

3.2.㔠ᒓ⓶⭷ࣝ࢖ࢥ  
ᅗ㸲࡟㔠ᒓⷧ⭷࡛ᙧᡂࡍ♧ࢆࣝ࢖ࢥࡓࡋ㸬 

ࡼ࡟᢬ᢠࡢࣝ࢖ࢥࡣ࡟ࡵࡓࡢ㧗ຠ⋡໬ࡢ࣒ࢸࢫࢩ

㧗࿘Ἴ࡛ࡣ࡟㸬୍⯡ⓗࡿ࠶ࡀᚲせࡿࡍపῶࢆᦆኻ⇕ࡿ

ࡿࢀࡉᵓᡂ࡛⥺ࢶࢵࣜࡋ៖⪄ࢆ㏆᥋ຠᯝࡸຠᯝ⓶⾲ࡢ

ቑຍ㸪ࡢᅔ㞴㸪〇㐀ᕤᩘࡀ㸪ⷧᆺ໬ࡀࡓࡗ࠿ከࡀࡢࡶ

≉ᛶ್ࡢ➼ࡃࡘࡽࡤࡀၥ㢟ࡓࡗ࠶ࡀ㸬ࡽࢀࡇၥ㢟ࢆゎ

Ỵࡵࡓࡿࡍ㔠ᒓⷧ⭷ࢆࣝ࢖ࢥࡢ㛤Ⓨࡓࡋ㸬㸯㸮㸮㹩㹆

㹸ࡢ㖡ࡀࡉ῝⓶⾲ࡢ⣙㸰㸯㸮ȣ㹫࡛ࡵࡓࡿ࠶௒ᅇࡑࡣ

ࣃࢫ࡟ୖ⭷㸪㔠ᒓⷧࡓࡲ㸬ࡓࡋ⏝౑ࢆ⟨ཌ㖡ࡢ௨ୖࢀ

㏆࡝࡯ࡿ࡞࡟㝿㸪㧗࿘Ἴࡓࡋᙧᡂࢆࣝ࢖ࢥࡢ≦ࣝࣛ࢖

᥋ຠᯝࡢᙳ㡪ࡀ኱ࡵࡓࡓࡗ࠿ࡁ㸪ࢆࡽࢀࡑᨵၿࡿࡍⅭ

 ࠋࡓࡗᅗࢆపῶࡢ㧗࿘Ἴ᢬ᢠᡂศࡋ᪋ࢆᙧᡂ࣮ࣥࢱࣃࡢ
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Fig.2 Wireless Charging System Circuit Diagram 
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ᛶ≉ࡢ࣒ࢸࢫࢩ.3.3  
㸦㸯㸧ຠ⋡ 

㔠ᒓⷧ⭷ࢆࣝ࢖ࢥࡓ࠸⏝ࢆ౑⏝ࡓࡋ㝿ࡢຠ⋡ࢆ⾲

㸱ࡍ♧࡟㸬  

ᶆ‽≧ែࣉࢵࣕࢠࢆ㛗㸯㸮㸮㹫㹫㸪఩⨨ࢀࡎ㸮㹫㹫

ኚࢆࢀࡎ⨨఩ࡧሙྜཬࡓࡏࡉኚ໬ࢆ㛗ࣉࢵࣕࢠ࡚ࡋ࡜

໬ࡓࡏࡉሙྜࡢ≉ᛶࢆ ᐃࡓࡋ㸬ࣉࢵࣕࢠ㛗ࢆ㸯㸮㸮

㹫㹫࡜ᅛᐃࡋ㸪఩⨨ࢆࣞࢬ㸮㹫㹫ࡽ࠿㸯㸮㸮㹫㹫㸪㸯

㸰㸳㹫㹫࡜ኚ໬ࡓࡏࡉሙྜࢱ࣮ࣂࣥ࢖ࡢຠ⋡ࡓࡵྵࢆ

㸪㸷㸱㸬㸳㸣㸪㸶㸷㸬㸲㸣㸪㸶㸳㸬㸮㸣ࡣ⋠㛫ຠࣝ࢖ࢥ

 㸬ࡿ࠸࡚ࡋῶᑡ࡜

ྠᵝ࡟఩⨨ࢆࢀࡎ㸮㹫㹫࡜ᅛᐃࡋ㸪ࣉࢵࣕࢠ㛗ࢆ㸮

㹫㹫ࡽ࠿㸯㸳㸮㹫㹫㸪㸯㸵㸳㹫㹫࡜ኚ໬ࡓࡏࡉሙྜࡢ

㸪㸷㸱㸬㸳㸣㸪ࡣ⋠㛫ຠࣝ࢖ࢥࡓࡵྵࢆ⋠ຠࢱ࣮ࣂࣥ࢖

㸶㸶㸬㸲㸣㸪㸶㸲㸬㸶㸣࡜ῶᑡࡿ࠸࡚ࡋ㸬ࢵࣕࢠࡓࡲ

㸯ࡽ࠿㸮㹫㹫ࢆࣞࢬ⨨㸪఩ࡋᅛᐃ࡜㸯㸮㸮㹫㹫ࢆ㛗ࣉ

㸮㸮㹫㹫㸪㸯㸰㸳㹫㹫࡜ኚ໬ࡓࡏࡉሙྜࡢ⥲ྜຠ⋡ࡣ㸪

㸶㸲㸬㸷㸣㸪㸶㸯㸬㸲㸣㸪㸵㸵㸬㸰㸣࡜ῶᑡࡿ࠸࡚ࡋ㸬

ྠᵝ࡟఩⨨ࢆࢀࡎ㸮㹫㹫࡜ᅛᐃࡋ㸪ࣉࢵࣕࢠ㛗ࢆ㸮㹫

㹫ࡽ࠿㸯㸳㸮㹫㹫㸪㸯㸵㸳㹫㹫࡜ኚ໬ࡓࡏࡉሙྜࡢ⥲

ྜຠ⋡ࡣ㸪㸶㸲㸬㸷㸣㸪㸶㸮㸬㸲㸣㸪㸵㸵㸬㸰㸣࡜ῶ

ᑡࡿ࠸࡚ࡋ㸬ᮏ㛤Ⓨရࡣ㟁☢ㄏᑟ᪉ᘧࢆ᥇⏝࢖࣡ࡓࡋ

ࡀࢀࡎ⨨఩ࡸ㛗ࣉࢵࣕࢠ㸪ࡵࡓࡢ࣒ࢸࢫࢩ㟁⤥ࢫࣞࣖ

኱࡜ࡿ࡞ࡃࡁ⤖ྜಀᩘ㹩ࡀపୗࡋຠ⋡ࡀᝏ໬ࡿ࠸࡚ࡋ

 㸬㸦ᅗ㸲㸧ࡿ࠸࡚ࡋ♧ࢆ࡜ࡇ

 
Fig.4 Efficiency Characteristic 

 
 
 
 
 
 
 
 
 
 
 
 
㸦㸰㸧₃ὤ㟁☢⏺  
㟁☢ㄏᑟࢫࣞࣖ࢖࣡ࡿࡼ࡟⤥㟁࡚࠸࠾࡟࣒ࢸࢫࢩ

㸪ࡵࡓࡿࡍᏑᅾࡀ⏺☢㏆ഐ࡛₃ὤ㟁ࡢࡑࡧཬࣝ࢖ࢥ㸪ࡣ

඘㟁୰ࡢ⏕యࡢ࡬ᙳ㡪ࡀᚰ㓄ࡿࢀࡉ㸬⏕యࡀᙉ࠸㟁☢

⤒⚄ࡿࡼ࡟࣮ࢠࣝࢿ࢚ࡢ⏺☢ሙྜ㸪㟁ࡓࢀࡉࡽࡉ࡟⏺

࡬య῝㒊⏕ࡸ㸯㸮㸮㹩㹆㹸௨ୗ㸧࡟స⏝㸦୺่⃭ࡢ࡬

࡜ࡇࡿࡌ⏕ࡀ࡝࡞㸯㸮㸮㹩㹆㹸௨ୖ㸧࡟స⏝㸦୺⇕ࡢ

࡚ࡋ࡜ࣥ࢖ࣛࢻ࢖࢞࡞㸪ᅜ㝿ⓗࡾ࠾࡚ࡗ࡞࡟࠿ࡽ᫂ࡀ

㹇㹁㹌㹇㹐㹎࢞ࡀࣥ࢖ࣛࢻ࢖ไᐃࡿ࠸࡚ࢀࡉ㸬㸰㸮㸯

㸮ᖺᨵゞ∧࡛ࡣ㸯㸮㸮㹩㹆㹸࡛࡛ࡲ㸰㸵ȣ㹒࠺࠸࡜ไ

㝈್ࡾ࠾࡚ࡗ࡞࡟㸪Ᏻ඲ᛶࢆ☜ಖࡵࡓࡿࡍ☜ᐇࡢࡇ࡟

ᇶ‽ࡍࡓ‶ࢆᚲせࡿ࠶ࡀ㸬 

⌧ᅾ㛤Ⓨࢫࣞࣖ࢖࣡ࡢ⤥㟁₃ࡢ࣒ࢸࢫࢩὤ☢⏺ᙉ
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Fig.5 Electromagnetic Fields  
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㧗ࡃ㸪᢬ᢠ⋡ࡢ㧗࠸⣲ᮦࡢⓎ⇕ࡀ኱ࡀ࡜ࡇ࠸ࡁศࡿ࠿㸬
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      Table.4 Temperature Excursions 

Material Size (mm) ǼT (Υ) 

 ࣑ࣝ࢔

(A5052) 

50×50  t 1.0 14 

㖡 

 

50×50  t 1.0 6 

㕲  

(SPCC) 

50×50  t 1.0 160 

㕲  

(SPCC) 

25×25  t 1.0 80 

(Output : 1.0kW  Frequency : 90kHz) 
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