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Abstract   This paper reports the performance of the on-vehicle size 10kW output 2.4-GHz rectenna for electric trucks 

application and the results of wireless power transmission experiment. For high-power use in restricted size, 100W-class 
rectifying circuit for a rectenna element is developed using the rectifying circuit cells that has RF-DC conversion efficiency of 
91.6% at an input power is 8W. The measured DC output of 128-element rectenna array achieved 4.1 kW or 3.2 kW/੍ with 
10kW transmitting power at 4m distance.  

Keyword  Electric Truck㸪Rectenna㸪Microwave power transmission 
 
࡟ࡵࡌࡣ .1  

⮬ື㌴ࡢ㟁ື໬ࡢἼࡶ࡟ࢡࢵࣛࢺࡣཬࡾ࠾࡛ࢇ㸪

ᵝ࡛࣮ࣥࢩ࡞ࠎᐇ⏝໬ࡀ㐍ࡿ࠸࡛ࢇ㸬ࡣࢡࢵࣛࢺ㸪ࡑ

ࡿࢀࡽࡵồࡀ㧗ฟຊࡾࡼ࡚ࡋẚ㍑࡜஌⏝㌴ࡽ࠿㌴㔜ࡢ

ࡓࡿࡍ኱ᆺ໬ࡶ඘㟁ჾ࠸క࡟㧗㟁ຊ໬ࡢ㸪඘㟁タഛࡀ

ࢫࣞࣖ࢖㸪࣡ࡾ࡞ࡃࡁ኱ࡣ㈇ᢸࡢ඘㟁᫬ࡢ࣮ࢨ࣮ࣘࡵ

㟁ຊఏࢫࣞࣖ࢖㸬࣡ࡿ࠸࡚ࡗࡲ㧗ࡀࢬ࣮ࢽࡢ඘㟁ࡢ࡛

㏦ࢆ᝿ᐃࡓࡋሙྜ㸪ࡣࢡࢵࣛࢺ஌⏝㌴࡜ẚ㍑࡚᭱ࡋప

ᆅୖ㧗ࡀ㧗ࡃ㸪ᆅ㠃࡜㌴యᗏ㒊ࡢ✵㛫࡟ேࡀ≀ືࡸධ

㏦ࡢࡽ࠿㌴యୖ㒊ࡶࡾࡼࡽ࠿㸪ᆅ㠃ഃࡾ࠶ࡀᛶ⬟ྍࡿ

㟁ࡀ㐺ࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚ࡋ [1]㸬  
ᅗ 1 ࡬ࢡࢵࣛࢺ㟁ືࡓࡋ࠿άࢆ㛗≉ࡢἼࣟࢡ࢖࣐࡟
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㸬㞟Ⲵሙ࡛ࡍ♧ࢆ࣮ࣥࢩ⏝฼ࡢ㟁ຊఏ㏦ࢫࣞࣖ࢖࣡ࡢ

ࢫࣞࣖ࢖࣡ࡢࡽ࠿㧗ᡤࡓࡋ⏝฼ࢆ᫬㛫ࡢⲴཷసᴗ୰ࡢ

㟁ຊఏ㏦ࡢ࡬࣮ࣜࢸࢵࣂࡿࡼ࡟඘㟁ࡸ㸪ᑗ᮶ⓗࡣ࡟ᣦ

ྥᛶไᚚࡾࡼ࡟ࢼࢸࣥ࢔㸪㉮⾜୰ࢫࣞࣖ࢖࣡ࡢ㟁ຊఏ

㏦ࢆ᝿ᐃࡿ࠸࡚ࡋ㸬௨ୗ㸪ࢫࣞࣖ࢖࣡ࡢ࡬ࢡࢵࣛࢺ㟁

ຊఏ㏦ࢆ᝿ᐃ࡚ࡋ㛤Ⓨ࡜ࢼࢸࢡࣞࡓࡋ㸪ࡓ࠸⏝ࢆࢀࡑ

㏦㟁ᐇ㦂ࡢ⤖ᯝࢆ㏙ࡿ࡭㸬  
 
 

 
ᅗ 1 㟁ືࡢࢡࢵࣛࢺ඘㟁฼⏝ࢪ࣮࣓࢖  

 

2. ཷ㟁⣔  
ᅗ 2 㸬౑⏝࿘Ἴᩘࡍ♧ࢆᵓᡂࡢࢼࢸࢡࣞࡓࡋ㛤Ⓨ࡟

2.45GHz ࡀᐃ᱁ฟຊࡿࡅ࠾࡟ 80W ⣲Ꮚࢼࢸࢡࣞࡿ࠶࡛

࡚ࡋ㓄ิ࡟≦᱁Ꮚࡢ㸲�㸲ࢆ 1.3kW ฟຊࣞࢽࣘࢼࢸࢡ

ࢵࢽࣘࢼࢸࢡ㸪ࣞࡣࣝࢿࣃࢼࢸࢡ㸬ࣞࡓࡋᵓᡂࢆࢺࢵ

࡚ࡋ⏝౑ࢆ㸶ྎࢺ 10kW ฟຊࡋ࡜㸪ࢆࡽࢀࡑ㛗᪉ᙧ࡟

୪ࡢࢡࢵࣛࢺ࡚࡭㐠㌿ᖍୖ㒊࡟⣡ࡿࡲᙧ≧ࡓࡋ࡜㸬   
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ᅗ ᵓᡂࡢࢼࢸࢡࣞ 2  
 

㛤Ⓨࢼࢸࢡࣞࡓࡋ⣲Ꮚࡣ㸪ⷧᆺ໬࡟㐺ࡓࡋ෇ᙧ࣐࢖

ὶᩚࡓࡋ⨨㓄࡟㠃⫼ࡢࡑ㸪࡜ࢼࢸࣥ࢔ࣉࢵࣜࢺࢫࣟࢡ

ᅇ㊰ࡽ࠿ᵓᡂࡓࡋ㸬ᩚὶᅇ㊰ࢆᵓᡂᩚࡿࡍὶᅇ㊰⣲Ꮚ

ࡢ RF-DC ኚ᥮ຠ⋡ࢆᅗ 3 㸪ධࡣ⋠㸬᭱㧗ኚ᥮ຠࡍ♧࡟

ຊ㟁ຊࡀ 8W㸪㈇Ⲵ᢬ᢠࡀ 110Ȑ࡟ࡁ࡜ࡢ 㐩ᡂࢆ91.6%

ࡀ㸪ධຊ㟁ຊࡓࡲ㸬ࡿ࠸࡚ࡋ 1W ࡽ࠿ 10W ⠊ᅖ࡛ኚࡢ

᥮ຠ⋡ࡣ 80%௨ୖ࡛ࡿ࠶㸬ࡢࡽࢀࡇ≉ᛶᩚࡢὶᅇ㊰⣲

Ꮚࢆ㟁ຊྜᡂჾࡾࡼ࡟᥋⥆࡚ࡋ 80W ฟຊᩚࡢὶᅇ㊰

㸬ᩚࡓࡋᵓᡂࢆ ὶᅇ㊰ࡢ RF-DC ኚ᥮ຠ⋡ࢆᅗ 4 㸬ࡍ♧࡟

᭱㧗ኚ᥮ຠ⋡ࡣ㸪ධຊ㟁ຊࡀ 80W㸪㈇Ⲵ᢬ᢠࡀ 8Ȑࡢ

࡟ࡁ࡜ ⋠ኚ᥮ຠࡢࡽ࠿㸬ᩚὶᅇ㊰⣲Ꮚࡓࡗ࠶84.1%࡛

㸬ࡿࡼ࡟ᦆኻࡢ㸪㟁ຊྜᡂჾࡣపୗࡢ  

0

10

20

30

40

50

60

70

80

90

100

1 2 3 4 5 6 7 8 9 10

ධຊ㟁ຊ㻌㻔㼃㻕

㻾
㻲
㻙
㻰
㻯
㻌ኚ

᥮
ຠ
⋡
㻌㻔
㻑
㻕

 
ᅗ 3 ᩚὶᅇ㊰⣲Ꮚࡢ RF-DC ኚ᥮ຠ⋡  
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ᅗ 4 ᩚὶᅇ㊰ࡢ RF-DC ኚ᥮ຠ⋡  

 

3. ㏦㟁⣔  
㏦㟁⣔ࡣ㸪2.45GHz㸪5kW ฟຊࣟࢡ࢖࣐ࡢἼⓎ᣺ჾ

࡜ 16 ⣲Ꮚ࣐ࢆ࢖ࣞ࢔ࢼࢸࣥ࢔ࣉࢵࣜࢺࢫࣟࢡ࢖⤌ྜ

࡚ࡏ 1 ⣔⤫ࡋ࡜㸪ྜ ィ 2 ⣔⤫ࢆ౑⏝࡚ࡋ 10kW ฟຊࢆᚓ

ࢼࢸࢡࣞ  

ࢼࢸࢡࣞ  

㏦㟁ჾ  

㏦㟁ჾ  
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㸪పᦆኻ໬ࡣ㛫ࢼࢸࣥ࢔㏦㟁࡜ἼⓎ᣺ჾࣟࢡ࢖㸬࣐ࡓ

ᅗࢆ┿෗ࡢ㸬㏦㟁⣔ࡓࡋ⥆᥋ࡾࡼ࡟⟶ᑟἼ࡟ࡵࡓࡢ 5
㸪16ࡣࢼࢸࣥ࢔㸬㏦㟁ࡍ♧࡟ ⣲Ꮚࡢ᪉ᙧ࣐ࢺࢫࣟࢡ࢖

ᅗࢆᣦྥᛶࡢࡑ㸪ࡾ࠶࡛࢖ࣞ࢔ࢼࢸࣥ࢔ࣉࢵࣜ 6 ᅗ࡜

7 ࡣ㸪ᣦྥᛶ฼ᚓࡾࡼ㸬ィ⟬⤖ᯝࡍ♧࡟ 22.5dBi㸪್༙

ᖜࡣ E 㠃࡛ 13.4 ᗘ㸪H 㠃࡛ 13.9 ᗘ࡛ࡿ࠶㸬࠾࡞㸪ᮏ

ᐇ㦂ࡿࡅ࠾࡟㏦㟁ࡣࢼࢸࣥ࢔㸪࣮࣍ࣥ࡜ࢼࢸࣥ࢔ẚ㍑

ᆺᵓ㐀࡛࡚ⷧࡋ 5kW ┠୺ࢆ࡜ࡇࡿࡁᨺᑕ࡛࡟ṇᖖࢆ

ⓗ࡟㛤Ⓨࡓࡋ㸬ࡢࡑ⤖ᯝ㸪ࣞࢼࢸࢡ㠃ࡢ࡬㏦㟁㟁ຊࡢ

ຠ⋡ⓗ࡞↷ᑕ࡟ᚲせ࣒࣮ࣅ࡞ᡂᙧࡸపࡢࣈ࣮ࣟࢻ࢖ࢧ

≉ᛶࡣᮍᦚ㍕࡛ࡿ࠶㸬 

 

 
 

ᅗ 5 ㏦㟁⣔እほ  
 
 

 
 

ᅗ 6 ㏦㟁ࢼࢸࣥ࢔ᣦྥᛶ (E 㠃 ) 

 
ᅗ 7 ㏦㟁ࢼࢸࣥ࢔ᣦྥᛶ (H 㠃 ) 

 

4. ㏦㟁ᐇ㦂  
㏦㟁ᐇ㦂ࡢᐇ㦂⣔ࢆᅗ 8 㸬ࣞࡍ♧࡟ 㸪ࡣ㈇Ⲵࡢࢼࢸࢡ

100W ⓑ⇕㟁⌫ࢆ 96 ಶ౑⏝࡜᫂↷ࡓࡋ㸪ᅛᐃ᢬ᢠࡢ 2
⣔⤫ࡓ࠸⏝ࢆ㸬Ⅼⅉᐇ㦂ࡢ㝿ࡣⓑ⇕㟁⌫ࢆ౑⏝ࡋ㸪ࣞ

ᅛᐃࡾࡼ࡟ࢳࢵ࢖ࢫࡣ㝿ࡢᛶヨ㦂≉ࡢࢺࢵࢽࣘࢼࢸࢡ

᢬ᢠ࡬ษ࡚࠼᭰ࡾ㸪ࡢࡑ୧➃㟁ᅽࡾࡼฟຊ㟁ຊ࡜ࡶࢆ

㸬ࡓࡵ   
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ᅗ 8 ㏦㟁ᐇ㦂⣔  

  
ᐇ㦂⤖ᯝࡣ㸪⣙ 10kW ࡀ㏦㟁㊥㞳࡟㏦㟁᫬ࡢ 4m ࠾

ࡧࡼ 6m ࢀࡑࡀὶฟຊ┤ࡢࣝࢿࣃࢼࢸࢡ㸪࡚ࣞ࠸࠾࡟

ࢀࡒ 4.1kW ࡜ 3.2kW 㸬㏦㟁㊥㞳ࡓࡗ࠶࡛ 4m ࡿࡅ࠾࡟

᭱ࡢ㸪㐣ཤࡣ࡚ࡋ࡜ฟຊ㟁ຊࡢࡾࡓ࠶ࢬ࢖ࢧࢼࢸࢡࣞ

㧗್ ⣙ࡶࡾࡼ[2] 3 ಸ኱ࡿ࠶್࡛࡞ࡁ㸬᭱ᚋࢫࣥࣔࢹ࡟

ሙྜࡓࡋ࡜㈇Ⲵࢆ⌫ⓑ⇕㟁ࡓࡗ⾜࡚ࡋ࡜ࣥࣙࢩ࣮ࣞࢺ

ᅗࢆᵝᏊࡢⅬⅉᐇ㦂ࡢ 9 㸬ࡍ♧࡟  
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ᅗ 9 ㏦㟁ᐇ㦂ࡢᵝᏊ  

 

ࡵ࡜ࡲ .5  
ᮏᐇ㦂࡛ࡣ㧗ฟຊࡢⓎ᣺ჾ࡜㧗ฟຊ໬ࢸࢡࣞࡓࡋ

㸪⣙࡚࠸⏝ࢆࣝࢿࣃࢼ 10kW ࡟㏦㟁᫬ࡢ 4m ㏦㟁㊥ࡢ

㞳࡚࠸࠾࡟ 4.1kW(3.2kW/੍ ࡢࡇ㸬ࡓᚓࢆὶฟຊ┤ࡢ(

᭱⏺ୡࡢ㸪ᚑ᮶ࡣฟຊ㟁ຊࡢࡾࡓ࠶✚༢఩㠃ࢼࢸࢡࣞ

㧗್ࡢ⣙ 3 ಸ࡛ࡿ࠶㸬㏦ཷ㟁ࢼࢸࣥ࢔㛫ࡢఏ㏦ຠ⋡ࡢ

㸬ࡿ࠶ㄢ㢟࡛ࡢ௒ᚋࡀᑠᆺ໬ࡢ㸪㏦ཷ㟁⣔࡜ୖྥ  
 

6. ㅰ㎡  
㏦㟁ᐇ㦂࡟㝿ࡋ㸪ከ኱ࡈ࡞ᨭ᥼ࢆ㡬ࡓ࠸ி㒔኱Ꮫ⏕

Ꮡᅪ◊✲ᡤ୕ࡢ㇂཭ᙪ෸ᩍᤵ࡟῝ㅰ⮴ࡍࡲࡋ㸬ࡓࡲ㸪

ᵐࡢᓥ⏣⌮໬ᕤᴗࡓ࠸ࡔࡓ࠸㈚୚ࢆἼⓎ᣺ჾࣟࢡ࢖࣐  
ᩄኵᢏᖌ㛗࡟ឤㅰ⮴ࡍࡲࡋ㸬  
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