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We have a long history of a Space Solar Power Satellite/Station (SPS) and a Microwave Power 

Transmission (MPT) from 1960’s. However, we have not carried out even first satellite experiment 

toward the SPS. I think it depends on immaturity of the MPT technologies which is one of important 

technologies for the SPS. There is no industry of the MPT. It is because of the cost, size, and 

efficiency of the MPT. We could not answer a requirement of users with the MPT technologies. 

Therefore, we have to advance the industry of the MPT toward the SPS before the satellite 

experiment.  

Fortunately, Some kinds of battery-less and wireless technology are proposed. One is resonance 

coupling wireless power transmission. This is proposed by MIT in 2006. It uses the resonance 

coupling between two resonators. The energy is transmitted by evanescent mode wave. The 

evanescent mode wave is caught only by resonator. Therefore, it seems safety for human and it 

seems to clear a radio regulation. There are many researches of the resonance coupling in the world. 

The other is an energy harvesting technologies. We harvest a weak and distributed power around us. 

We can not harvest high power through the energy harvesting. It is only below mW. However, it is 

enough for the digital devices. There is some groups for standardization and regulation for both 

technologies.  

I think the resonance coupling, the energy harvesting, and the MPT are in the same group of 

‘battery-less and wireless’. Therefore, we would like to start the industry of the battery-less and 

wireless with any technologies at first. In the next step, we would like to apply the MPT for a 

long-term application. At last, the industry of the battery-less and wireless is expanded in the world. 

The technologies developed in the industry will be used in the SPS. This is my scenario to the SPS. 
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ቝቮᄥ㓁⊒㔚ᚲ SPS ࠇߐឭ໒߇ 40 ᐕએ਄ޔ߇ࠆ޿ߡߒߣ߁ߣ┙߇SPS ቝߩߘࠅࠃరߪ

ቮታ⸽ታ㛎߽߆ߥ߆ߥ⌕ᚻޕ޿ߥࠇߐSPS ߣޠࠆ޽ߢታ⃻น⢻ߢᑧ㐳✢਄ߩᛛⴚߩᣢሽޟߪ

ޠᛛⴚߩᣢሽޟߪࠇߘޕ߆߁ࠈ޽ߢߩ޿ߥ߈ߢᚻ⌕߽ߦታ⸽ታ㛎ߗߥޔ߇ߚ߈ߡߌ⛯޿޿

ߡࠇߐߥ߇⸽ታߥචಽߢ࿾਄ޔࠅ޽ߢᧂᚑᾫ߇ᵄή✢㔚ജવㅍᛛⴚࡠࠢࠗࡑߩߕߪࠆ޽ߢ

ᵄή✢㔚ജࡠࠢࠗࡑߦ․ޕ߆߁ࠈߛ޿ߥߪߢࠄ߆ࠆ޽ߢᦼዏᣧᤨߪᨐቝቮታ㛎⚿ޔߕࠄ߅

વㅍᛛⴚࡠࠢࠗࡑޟߢ߹ࠇߎߪᵄᛛⴚߪ៤Ꮺ㔚⹤╬ߢ⊒ዷࡦࠗࡦࡇࠬߩߘޔ߼ߚߊ޿ߡߒ

ࠗࡑࠍᵄᛛⴚࡠࠢࠗࡑߩ╬៤Ꮺ㔚⹤ߡߞ޿ߣ߆ޔߊߥ߆ߒℂ⺰߁޿ߣޠߕߪ߻ㅴ߇ⓥ⎇ߢ

ࠅߪ߿ޔࠅ޽ߢ⿷ਇߪߢ߹߹ߩߘ߫߃޿ߣ߆ࠆ߈ߢࡦࠗࡦࡇࠬߦᵄή✢㔚ജવㅍᛛⴚࡠࠢ

ᵄήࡠࠢࠗࡑࠅߪ߿ޕ޿ߥ߹ㅴ߇ⓥ⎇ࠅߥߣޔᔅⷐ߇ⓥ⎇ߩᵄή✢㔚ജવㅍᛛⴚࡠࠢࠗࡑ

✢㔚ജવㅍᛛⴚ߽ઁߩ SPS ᛛⴚห᭽ߩߩ߽ߩߘޔ⎇ⓥ⠪ߩᐢߣࠅ߇⎇ⓥߩ⊒ዷ߇ᔅⷐ޽ߢ

߇ࡓ࠹ࠬࠪߩߩ߽ߩߘᵄή✢㔚ജવㅍࡠࠢࠗࡑ߇޿޿߽ߢ࿾਄߽ߢቝቮߪߦ߼ߚߩߘޔࠅ

ሽ࿷ޔߒ⊒ዷޕ޿ߥࠄߥ߫ࠇߌߥ߆޿ߡߒᧄⓂࡠࠢࠗࡑߪߢᵄή✢㔚ജવㅍࠍ฽࠹࠶ࡃ߻

⺑ߡ޿ߟߦ⁁⃻ߩᛛⴚߩޠᬺ↥ή✢㔚ജવㅍޟߚߒߣ࠼࡯ࡢ࡯ࠠࠍࠬ࡟࠼࡯ࠦ࡮ࠬ࡟࡯࡝

᣿ޕࠆߔ 

 

2. ౒㡆(౒ᝄ)ㅍ㔚ߣ㔚⏛⺃ዉ 

౒㡆(౒ᝄ)ㅍ㔚ߪ 2006 ᐕߦ☨࿖ MIT 2ޕ[1]ߚߒ⴫⊑ߡ߼ᆎߢ⇇਎߇ ㄭ〒㔌ࠍ౒ᝄེߩߟ

ߡࠇࠄ⍮ߊࠃࠄ߆ߊฎߪ⽎⃻ࠆߔવ៝ߢ✢ή߇࡯ࠡ࡞ࡀࠛޔࠅߎ⿠߇ว⚿ߦ੕⋦ߣߊ⟎ߦ

ߒޕࠆ޿ߡࠇߐታ↪ൻߦ╬࡯࠲࡞ࠖࡈᏪၞㅢㆊߚߖࠊวߺ⚵ࠍ㔚૕౒ᝄེ⺃ߩⶄᢙޔࠅ߅

MITޔ߼ߚߚ޿ߡ߃⠨ࠍߺߩᖱႎવㅍߪ࡯࠲࡞ࠖࡈޔߒ߆ ߚߞⴕ߇ 10MHz ౒ᝄེ(⋥ᓘߩ

60cm)ߡ޿↪ࠍ 2m ߢ㔌〒ߩ 60W ߪࠄᓐޕࠆ޽ߢߩߚߞ߆ߥߌ⌕ࠅߤߚ߇ᗐ⊑ߦ㔚ജવㅍߩ

ⓥ⎇ߦࠎ⋓ޔߒߎ⿠ࠍડᬺ࡯ࡖ࠴ࡦࡌߡߞⴕࠍᛛⴚ⒖ォޔߌߠฬߣޠWiTricityޟࠍᛛⴚߩߎ

ߩ㕖ធ⸅ల㔚ߩ㔚᳇⥄േゞߣ㕖ធ⸅ల㔚ߩ៤Ꮺ㔚⹤ߦ․ޔታ↪ൻߩߘ⃻࿷ޕࠆ޿ߡߞⴕࠍ

ታ↪ൻߦะޔߌ☨࿖ QualcommޔIntelޔᣣᧄߩ㐳㊁ᣣᧄή✢ޔSonyޔPanasonic࡛࠻ޔ⦼᧲ޔ

ߪߢᣣᧄޕࠆ޿ߡߞ೥ࠍ߉ߩߒ߇╬࠲ MIT ᧲߫߃଀ޔߢࠎ⋓ⓥ߽⎇ߩߢᄢቇޔ⴫એᓟ⊑ߩ

੩ᄢቇߢ⏛႐౒㡆ߚ޿↪ࠍ㔚᳇⥄േゞή✢ల㔚ࠪࠬߩࡓ࠹⎇ⓥࠍⴕޕࠆ޿ߡߞห⎇ⓥࠣ࡞

ฬฎደ߿ർᄢቇ᧲ޕࠆࠇߐ ᦠ☋߽಴ࠆߔ㑐ߦ㕖ធ⸅ల㔚ߩ㔚᳇⥄േゞࠅߥߣਛᔃ߇ࡊ࡯

Ꮏᬺᄢቇߪߢ౒ᝄེ࠽࠹ࡦࠕࠍℂ⺰ߚ߃ᝒࠄ߆ℂ⺰⸃ᨆࠍㅴޕࠆ޿ߡ߼㦖⼱ᄢቇߪߢหߓ

⃻⽎ࠍ⺃㔚૕ߩ࡯࠲࡞ࠖࡈℂ⺰ޔ߃ᝒࠄ߆ኈᤃߥ⸳⸘ᴺࠍឭ໒ޕࠆ޿ߡߒ 

ࡃ࠼࡯ࡠࡉ߇ߩࠆ޿ߡߞⴕࠍᵴേޔߊߴߔടㅦൻߦᦝࠍ߈േߩή✢㔚ജવㅍߩ࿖ౝߩߎ



ࠅࠃߦ↪㔚ᵄ೑ߡ޿߅ߦផㅴಽ⑼ળ࠻ࠢࠚࠫࡠࡊޕ[3][2]ࠆ޽ߢࡓ࡜࡯ࠜࡈࠬ࡟ࡗࠗࡢ࠼ࡦ

዁᧪ߩ੐ᬺൻ߇ᦼᓙߩߡ޿ߟߦࡑ࡯࠹ࠆࠇߐᬌ⸛߇ⴕߩߎޔࠅ޽ߢࡓ࡜࡯ࠜࡈࠆࠇࠊਅߦ

⚵❱ൻࠆࠇߐ 4 㔚ജવㅍࠬ࡟ࡗࠗࡢߦߟ৻ߩ(WG)ࡊ࡯࡞ࠣࠣࡦࠠ࡯ࡢߩߟ WG ࠇߐቯ⸳߇

㔚ജવㅍࠬ࡟ࡗࠗࡢޕࠆ޿ߡ WG ೑↪ࠪࠍࡦ࡯ 4 ࠺ޔ㕖ធ⸅㔚ജવㅍߌኅ㔚ะ࡞࠲ࠫ࠺)ߟ

ߌะ↪ᬺ↥࡮࡜ࡈࡦળࠗ␠ޔਛ㔚ജή✢㔚ജવㅍߌኅ㔚ะޔή✢㔚ജવㅍߌኅ㔚ะ࡞࠲ࠫ

ᄢ㔚ജ)࡯࡝ࠧ࠹ࠞߦൻޔߒฦ೑↪ౕࠪߦߣߏࡦ࡯૕⊛ߥ઀᭽߿ᯏ⢻ࠍ⸳ቯ࠶ࡑ࠼࡯ࡠޔߒ

⺣ോ⋭㔚ᵄ೑↪ᙣ✚ߪࡓ࡜࡯ࠜࡈࠬ࡟ࡗࠗࡢ࠼ࡦࡃ࠼࡯ࡠࡉߣ߽ߣ߽ޕࠆ޿ߡߒ૞ᚑࠍࡊ

ળߩਛߩኅᐸౝߦ࠻ࠢࠚࠫࡠࡊࠬ࡟ࡗࠗࡢ৻ㇱߡߒߣᬌ⸛ࠬ࡟ࡗࠗࡢߚࠇߐ㔚Ḯଏ⛎ࠍ⊒

ዷߪࡓ࡜࡯ࠜࡈࠬ࡟ࡗࠗࡢ࠼ࡦࡃ࠼࡯ࡠࡉޕ[4]ࠆ޽ߢߩ߽ߚߖߐ౒㡆(౒ᝄ)ㅍ㔚ߦ․ൻߡߒ

ᬌ⸛ޔߊߥߪߢߌࠊࠆ޿ߡߒࠍ೑↪ࠪߩࡦ࡯ਛࡠࠢࠗࡑߪߦᵄή✢㔚ജવㅍࠍᗐቯ߽ߚߒ

 ޕࠆࠇߐᦼᓙ߇ᵴേߩ੹ᓟޔࠅ߅ߡࠇ߹฽ࠍߩ

౒㡆(౒ᝄ)ㅍ㔚ߣ㔚⏛⺃ዉߪ౒ࠍ࡞ࠗࠦߦ೑↪ߚߒᛛⴚߩᑧ㐳✢߽ߣߎࠆ߃ࠄߣߡߒߣ

ᮡḰൻߩల㔚ེߩࠄࠇߘޔ߇ࠆߔሽ࿷߇໡ຠߩᄙᢙߦߢߔߪ㔚⏛⺃ዉޕࠆ޽ߢᛛⴚࠆ߈ߢ

2008ޔߊߴࠆ࿑ࠍ ᐕ 12 ᦬ߦ Wireless Power Consortium㧔WPC)ޔߒ⿷⊑߇⃻࿷ᮡḰൻࠍⴕߞ

WPCޕࠆ޿ߡ ࠳ࡦ࡜ࠝߪ Royal Philips Electronics ☨ߣ␠ Fulton Innovation ޔࠅߥߣਛᔃ߇␠

᰷☨ਛᣣߩ 10 ࡯ࡃࡦࡔ࠻ࠗࠛࠪ࠰ࠕޔߢߩ߽ߚߖߐ⿷⊑ߡߞߥߣ࡯ࡃࡦࡔ࡯࡜ࡘࠡ࡟߇␠

2010ޔࠅ߅ߡߒ㓐ᤨ൐㓸ߪ ᐕ 9 ᦬Ბ㓏ߢ 49 ߡ߼᳿ߡ⚻ࠍᲑ㓏ࠍᮡḰⷙᩰޕࠆ޿ߡߞߥߣ␠

ᓘ⋤࡞ฃ㔚஥ࠦࠗߕ߹ޔࠅ߅ 40mm એਅޔㅍ㔚-ฃ㔚ࠦࠗ࡞㑆〒㔌 4mm㨪5mm ⒟ᐲޔ๟ᵄ

ᢙ 100kHz㨪200kHzޔ㔚ജવㅍല₸ 70㧑એ਄⋡ᮡ(DC-DC ✚ว)5ޔW એਅࠍࡓ࠹ࠬࠪߩᗐቯ

 ޕࠆ޿ߡ߼ㅴࠍⷙᩰൻߡߒ
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߇ࠆߔ෼ⓠࠍᨐታ߽߆ߚ޽ࠍ࡯ࠡ࡞ࡀࠛߥޘ᭽ࠆߔሽ࿷ߡߒಽᢔߦᓸᒙߦ๟ㄝߩߜߚ⑳

ߪߊߒ߽(Energy Harvesting)ࠣࡦࠖ࠹ࠬࡌ࡯ࡂ࡯ࠡ࡞ࡀࠛ߇ߩ߁޿ߣ߁ࠃߒ↪೑ߊߣߏ

Energy Scavenging ᛛⴚߩߜߚ⑳ޕࠆ޽ߢ๟ㄝߪߦశ࡮ᾲ࡮ᝄേ࡮㔚⏛ᵄ╬ޔ᭽࡞ࡀࠛߥޘ

೑ߪߢ߹ࠇߎޔ߼ߚߚ޿ߡߒಽᢔߢᓸᒙߦ㕖Ᏹ߇ኒᐲ࡯ࠡ࡞ࡀࠛߩߘޔ߇ࠆߔሽ࿷߇࡯ࠡ

ࠅࠃߦዷ⊑ߥᕆㅦߩࠬࠗࡃ࠺࡞࠲ࠫ࠺ޔߒ߆ߒޕߚߞ߆ߥ߇ᣇ߃⠨߁޿ߣ߁ࠃߒ↪ mW࡮ȝW

Energy Harvestingޔࠅߥߣળ␠ࠆ߈ߢ↪೑߽ߢ ᛛⴚ߇ᵈ⋡ޕߚ߈ߡߞߥߦ߁ࠃࠆࠇߐ 

ߣ޿ߥߪߢ࡯ࠡ࡞ࡀὼࠛ⥄ߦቢోޔ߇ࠆ޽ߪߢ⒳৻ߩᛛⴚࠣࡦࠖ࠹ࠬࡌ࡯ࡂ࡯ࠡ࡞ࡀࠛ

ޔࠅ߅ߡߞ߆߆߽⺞ᄌߪ㔚ᵄߩࠝࠫ࡜࡮TV߿៤Ꮺ㔚⹤ޕࠆ޽ߢ㔚⏛ᵄ߇ߩࠆ޽߇ᓽ․ߦࠈߎ

ޔߜᜬࠍᝄḮ⊑ߦ↪ኾޔ߇ࠆ޽ߢᔅⷐ߇ⓥ⎇ߪߦߔ಴ࠅขߡߒߣ࡯ࠡ࡞ࡀᓸᒙಽᢔࠛߛ߹

ࠆߔ೙ᓮߦ↱⥄ኒᐲ߽࡯ࠡ࡞ࡀࠛ߫ࠇߔ⸘⸳ߡߒߣࡓ࠹ࠬࠪࠆߔવㅍߢ✢ήࠍ࡯ࠡ࡞ࡀࠛ

ࡌ࡯ࡂ࡯ࠡ࡞ࡀ㔚⏛ᵄࠛߩߎޕࠆ߈ߢ↪೑ߡߒߣ࡯ࠡ࡞ࡀᓸᒙಽᢔࠛߥߚᣂޔ᧪಴߇ߣߎ

ߣᵄή✢㔚ജવㅍᛛⴚ߳ࡠࠢࠗࡑޔࠅ޽ߢ࡯ࠫࡠࡁࠢ࠹࡯ࠠ߇࠽࠹ࠢ࡟ߪᛛⴚࠣࡦࠖ࠹ࠬ

ή✢㔚ജޟ߫ࠇ޿↪ߦવㅍߩ࡯ࠡ࡞ࡀࠛޔߖߐ↢⊑ࠍ㔚⏛ᵄߦ⊛ὑੱޕࠆ޽ߢᛛⴚࠆ߇❭

વㅍޕࠆߥߣޠ☨࿖ Intel ࡞࠲ࠫ࠺ࠆ޿ߡࠇࠄ޿↪ߢᧄ࿯ࠞ࡝ࡔࠕߪ TV ᡼ㅍߩ㔚⏛ᵄࠄ߆



ߩᎺ᰷ޕ[5]ߚߒᚑഞߦࠣࡦࠖ࠹ࠬࡌ࡯ࡂ࡯ࠡ࡞ࡀࠛߩ Nokia ࡀ㔚ᬺᎿ૞߽㔚ᵄࠛߩᣣᧄ߿

 ޕࠆ޿ߡߒ㐿ᆎࠍⓥ⎇ߩࠣࡦࠖ࠹ࠬࡌ࡯ࡂ࡯ࠡ࡞

ߪⓥ⎇ࠆߔ㑐ߦࠣࡦࠖ࠹ࠬࡌ࡯ࡂ࡯ࠡ࡞ࡀࠛࠄࠇߎ 2005 ᐕએ㒠ᕆㅦߦ⺰ᢥ߇Ⴧࠆ޿ߡ߃

ޕ࡛[6] ߩ࠷ࠗ࠼ޕࠆ޿ߡ߼ᆎߒ┙ᚑߡߒߣ໡ᄁߦߢߔߪߢࡄ࠶ࡠ࡯ SIEMENS ߚߞ⥝ࠅࠃ␠

EnOcean ߦ✢ήޔߒή✢ൻࠍ✢ᖱႎߋߥߟࠍ㑆ߩߣߩ߽ߩߘ㔚᳇ߣ࠴࠶ࠗࠬߩ㔚᳇ޔߪߢ␠

ᔅⷐߥ㔚ജࠛߢࠣࡦࠖ࠹ࠬࡌ࡯ࡂ࡯ࠡ࡞ࡀᓧޟ߁޿ߣࠆ⊒㔚ࠬࠗࠍࡓ࠹ࠬࠪޠ࠴࠶⵾ຠൻ

࡟࠼࡯ࠦޟޔࠅ߅ߡߒ ޕࠆ޿ߡߒࠍฃᵈߩᄙᢙߦਛᔃࠍࡄ࠶ࡠ࡯࡛ߡߒߣޠࠣࡦࠖ࠺࡞ࡆࠬ࡮

EnOcean ᖱႎߚᓧߡߞ૶ࠍ㔚ജߩߘߣᛛⴚࠣࡦࠖ࠹ࠬࡌ࡯ࡂ࡯ࠡ࡞ࡀࠛߥޘ᭽ߩߎߪߢ␠

 ޕߚࠇߐឭ಴߇⸵․߽ߢᣣᧄޔࠅ߅ߡߒൻ⸵․ߦߢߔߢ☨᰷ࠍࡓ࠹ࠬࠪࠆㅍߢ✢ήࠍ

޿㜞ߩቢᚑᐲߦߢߔޔࠅ޽ߢ࠭࡯ࠚࡈ⊑㐿ߩࠬࠗࡃ࠺㔚⊑ߩන૕ߛ߹ߪᣣᧄߒኻߦࠇߎ

ᶏᄖ⵾ຠ߇ᵹ౉ޕࠆ޽ߟߟߒᣣᧄߦ☨᰷ߪᲧߴ 10 ᐕߪㆃ߽ߡߞ޿ߣࠆ޿ߡߞ޿ߡࠇㆊ⸒ߢ

ߎߘޕࠆߥߊߥ߈ߢ┙⥄ߪⓥ⎇ࠣࡦࠖ࠹ࠬࡌ࡯ࡂ࡯ࠡ࡞ࡀࠛߩᣣᧄߪߢ߹߹ߩߎޕ޿ߥߪ

ߩⓥળ⎇࡯ࠡ࡞ࡀࠛࡠࠢࠗࡑ⼏Ꮏቇኾ㐷ળࡁ࠽ࡠࠢࠗࡑᣣᧄᯏ᪾ቇળߩవㅀޔߪߢ࿖ౝߢ

ᵴേߦടޔ߃NTT ࠰ࡦࠦࠣࡦࠖ࠹ࠬࡌ࡯ࡂ࡯ࠡ࡞ࡀࠛޔࠅߥߣ੐ോዪ߇༡⎇ⓥᚲ⚻࠲࡯࠺

ޕࠆ޿ߡߒߣ߁ࠃߒടㅦൻࠍⓥ⎇ޔߌะߦⓥዷ㐿⎇ߩ⥄⁛ᣣᧄޔࠅ߇਄ߜ┙߇[7]ࡓࠕࠪ࡯
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