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Abstract  Realizing the SSPS in the future demands high-efficiency receiving section. We have studied high-efficiency 
receiving section. The receiving section consists chiefly of huge rectennas and the control circuits. We produced 36 rectenna 
module assemblies. The assembly consists of 64 rectennas and 1 control circuit. The paper reports the characteristic evaluation 
result of the rectenna module assemblies.    
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ࡵࡌࡣ .1  
㸦SSPS㸧࣒ࢸࢫࢩᏱᐂኴ㝧Ⓨ㟁ࡓ࠸⏝ࢆἼࣟࢡ࣐

࣒ࢸࢫࢩⓎ㟁࣭㏦㟁⾨ᫍࡿࡍ࿘ᅇࢆ㟼Ṇ㌶㐨ୖࠊࡣ

ᆅୖタ⨨ཷࡿࢀࡉ㟁࡛࣒ࢸࢫࢩᵓᡂ࡛࣮ࣥࣜࢡࠊࡋ

24 㛫Ᏻᐃࡓࡋ㟁ຊࢆᆅ⌫౪⤥ࡿࡍⓎ㟁࣒ࢸࢫࢩ

SSPSࠋࡿ࠶ᵓ࡛ࡢ ࡣ 1960 ᖺ௦⡿ᅜ࡚ᥦၐࠊࢀࡉ

ࡽࡵ㐍ࡀ✲◊ࡓࡅྥ⌧ᐇ୰ᚰࢆ᪥ᮏࡸᚋ⡿ᅜࡢࡑ

ࡓࡁ࡚ࢀ ࡅྥᆅୖᐇドࠊࡣ㏆ᖺ᪥ᮏ࡛ࡽࡉࠋ[2][1]

࡚ࢀࡽࡵ㐍ࡶウ᳨ࡓࡅྥᏱᐂᐇドࡧࡼ࠾㛤Ⓨ✲◊ࡓ

ࡿ࠸ ࠋ[4][3]  
SSPS ㄢ㢟࡞㔜せࡀ㧗ຠ⋡ࡢ࣒ࢸࢫࢩࡣ⌧ᐇࡢ

ࡔ㧗ຠ⋡ࡢⓎ㏦㟁㒊ࡿࡍ࿘ᅇࢆᏱᐂࠊࡾ࠶࡛ࡘ୍ࡢ

ࡇࠋࡿ࠶㔜せ࡛ࡶ㧗ຠ⋡ࡢ㟁㒊ཷࡢᆅୖࠊࡃ࡞࡛ࡅ

㧗ࢆࢀࡇࠊࡾ࠶࡛ࣞࢼࢸࢡࣞ࡞つᶍࡣ㟁㒊ཷࡢ

ຠ⋡࣭Ᏻᐃືస᭱ࢆࢼࢸࢡࣞࡣࡿࡏࡉ㐺᮲௳࡛ືస

ࡓࡋᏳᐃࠊࡏࡉ DC ฟຊࢆᚓࢼࢸࢡࣞࡿไᚚࣘࢺࢵࢽ

ࡿ࠶ᚲせ࡛ࡀ ࠋ[5]  
ᮏᖺᗘࡶ⤒῭⏘ᴗ᭩ࡢጤク୍࡚ࡅཷࢆ⯡㈈ᅋἲே

Ᏹᐂ࣒ࢸࢫࢩ㛤Ⓨ⏝᥎㐍ᶵᵓ㸦 J-spacesystems㸧Ẋࡀ

㸦⊂㸧Ᏹᐂ⯟✵◊✲㛤Ⓨᶵᵓ㸦 JAXA㸧Ẋ㐃ᦠ࡚ࡋᐇ

ࠊࡿ࠸࡚ࡋኴ㝧ගⓎ㟁↓⥺㏦ཷ㟁ᢏ⾡ࡢ◊✲㛤Ⓨ

ᴗࣟࢡ࣐ࠊ࡚࠸࠾Ἴ㟁ຊఏ㏦ヨ㦂ࣔཷࡢࣝࢹ㟁㒊

࡛ࡲᖺᗘࠋࡿ࠸࡚ࡗ⾜ࢆ㛤Ⓨࡢ J-spacesystems Ẋ

「ࠊ࡚ࡋせ⣲ᐇ㦂ࡢ㟁㒊ཷࡿ࠸࡚ࡋୗ㛤Ⓨࡢᣦᑟࡈ

ࢆࢀࡑࠊ࣮ࣝࣗࢪ㟁ࣔཷࡿࢀࡉᵓᡂ࡛ࢼࢸࢡࣞࡢᩘ

㧗ຠ⋡ไᚚࢼࢸࢡࣞࡿࡍไᚚࣘࡓࡏྜ⤌ࢆࢺࢵࢽせ⣲

ヨ㦂ࢆᐇࡓࡋ ཷࡓࡏࢃ⤌ࢆࡽࢀࡇࠊࡣᮏᖺᗘࠋ[7][6]

㟁࣮ࣔࣝࣗࢪ ASSY㸦࣒ࣞࢸࢫࢩࣞࢼࢸࢡ㸧ࢆ 36
ྎ〇సཷࡢࡑࠊࡋ㟁࣮ࣔࣝࣗࢪ ASSY 㧗ࢆホ౯ࡢࡈ

ᗘࣟࢡ࣐Ἴ࣮ࢠࣝࢿ࢚ఏ㏦ᐇ㦂⨨㸦A-METLAB㸧

ᚋࠋࡓࡋᐇ࡚ 36 ࣮ࣝࣗࢪ㟁ࣔཷࡢྎ ASSY ཷࢆ

㟁ࣝࢿࣃᯫྎタ⨨ࠊࡋ⣙ 2.6m×2.3m ᵓᡂࢆ㟁㠃ཷࡢ

ᐇࢆ㟁㒊ホ౯ཷࡢࣝࢹἼ㟁ຊఏ㏦ヨ㦂ࣔࣟࢡ࣐ࠊࡋ

ࡿࡍィ⏬࡛ࠋࡿ࠶ᮏ✏࡛ཷࠊࡣ㟁࣮ࣔࣝࣗࢪ ASSY
ࢆ 36 ྎ〇సࠊࡋホ౯ࡓࡋ⤖ᯝ࡚࠸ࡘሗ࿌ࡿࡍ  
 

2. ཷ㟁࣮ࣔࣝࣗࢪ ASSY ᵝࡢ  
ᅗ 2-1 ࣮ࣝࣗࢪ㟁ࣔཷࡓࡋ౪ᮏᐇ㦂 ASSY ᵓࡢ

ᡂཷࠋࡍ♧ࢆ㟁ࣔࣟࢡ࣐ࠊࡣ࣮ࣝࣗࢪἼཷࢆ㟁࡚ࡋ

DC ࡢෆ࣮ࣝࣗࢪ㟁ࣔཷࠊ࣮ࣝࣗࢪ㟁ࣔཷࡿࡍኚ

࣮ࣝࣗࢪ㟁ࣔཷࡿࡍ⬟ྍࢆ᥋⥆タᐃࡢฟຊࢼࢸࢡࣞ

Ⅼ᳨ཷࠊࢻ࣮࣎㟁࣮ࣔࣝࣗࢪෆ᭱ࢼࢸࢡࣞࡢ㐺ືస

Ⅼࢆᥦ౪ࢼࢸࢡࣞࡿࡍไᚚࣘࡽࢺࢵࢽᵓᡂࠋࡿࢀࡉ

ཷ㟁࣮ࣔࣝࣗࢪ ASSY ↷ࢆἼࣟࢡ࣐㠃ࢼࢸࣥࡢ

ᑕࢼࢸࢡࣞࠊࡾࡼࡇࡿࡍไᚚࣘࡽࢺࢵࢽ DC 㟁

ຊࡀฟຊࠋࡿࢀࡉ⾲ 2-1 ࣮ࣝࣗࢪ㟁ࣔཷ ASSY ᇶࡢ

ᮏᵝࠋࡍ♧ࢆ  
 

 
 
 
 

 
 
 
 
 
 
 

 
 

ᅗ 2-1㸸ཷ㟁࣮ࣔࣝࣗࢪ ASSY ᵓᡂࡢ  
 

⾲ 2-1 ཷ㟁࣮ࣔࣝࣗࢪ ASSY ᵝ  
㡯┠  ᵝ  ഛ⪃  

ᑍἲ  370×320mm  
୰ᚰ࿘Ἴᩘ  5.8GHz  
⨨㓄ࢼࢸࣥ  ୕ゅᙧ㓄⨨   
㛫㝸ࢼࢸࣥ  0.9Ȣ   
ᩘࢼࢸࣥ  64 ⣲Ꮚ   
ᩘ࣌ࢼࢸࣥ  32 ಶ   

ᩚὶᅇ㊰ᩘ  32 ᅇ㊰  1 ᅇ㊰ෆ 2
ᩚὶᅇ㊰୪ิ  

ᩚὶᅇ㊰  
ฟຊ᥋⥆  

16 ୪ิ  
×2 ┤ิ   

ࣞ ࢡ ࢸ ࢼ ᐃ  ࣥ

ไᚚࢫࣥࢲ࣮ࣆ  24±1[Ȑ ]  

ࣞ ࢡ ࢸ ࢼ ᐃ 㟁 ᅽ

ไᚚ  18.8±0.2[V]  

ฟຊ㟁ᅽ  30㹼60[V]  
RF-DC ኚຠ⋡  55[%]௨ୖ  ASSY ࡚ࡋ  

 

3. ཷ㟁࣮ࣔࣝࣗࢪ ASSY ≉ᛶホ౯ヨ㦂  
3.1. ཷ㟁㠃㟁ຊᐦᗘศᕸ䛾 ᐃ  

㧗ᗘࣟࢡ࣐Ἴ↓⥺㟁ຊఏ㏦⏝࣮ࣞࢻࢬ࣮࢙ࣇ

㸦㏦㟁ࢼࢸࣥ㸧ࡽ 17.5m 㞳ཷࡓࢀ㟁ࣔࢆ࣮ࣝࣗࢪ

タ⨨ࡿࡍ⨨ࠊᚓࡀ᪤▱㸦7.8dBi㸧࡛ࢳࢵࣃࡿ࠶

࣮ࣝࣗࢪ㟁ࣔཷࡿ࠶౪ヨయ࡛ࠊ࠸⏝ࢆࢼࢸࣥ ASSY
ཷࡣᐃ࡛ ࠋࡓࡋᐃ ࢆ㟁ຊᐦᗘࡢ⨨ࢼࢸࣥྛࡢ

㟁ࡢࣝࢿࣃࢼࢸࣥᶓ㏦㟁ࢸࣥ⏝ࢱࢽ࣮ࣔࣥࢱࣃ

ࡢࡑࠋࡓࡋㄆ☜ࢆᏳᐃᛶࡢ࣮ࣥࢱࣃ㏦㟁ࠊࡋ⨨タࢆࢼ

⤖ᯝྠࠊ᮲௳࡛㏦㟁ࡤࢀࡍ༑ศᏳᐃࡓࡋ㏦㟁࣮ࣥࢱࣃ

ᅗࠋࡓࡋㄆ☜ࢆࡇࡿ࠸࡚ࢀࡽᚓࡀ 3.1-2 ࡓࡋᐃ 

ཷ㟁㠃ࡢ㟁ຊᐦᗘศᕸࠋࡍ♧ࢆᮏᐇ㦂࡛ཷࡣ㟁㠃࠾

ࢆ୰ᚰ࣒࣮ࣅ≉ࠊࡃࡼࡤࢀࢃࡀ㟁ຊᐦᗘศᕸࡿࡅ

ཷ㟁㠃୰ᚰᣦྥࡿࡏࡉᚲせࡢࡇࠊࡽࡇ࠸↓ࡣ≧

ែ࡛ᐇ㦂ࠋࡓࡋࡇ࠺⾜ࢆ㟁ຊᐦᗘࡣ㏦㟁ჾฟຊࢆ

ཷ㟁࣮ࣔࣝࣗࢪ

ࢼࢸࣥ ᩚὶᅇ㊰

ࢼࢸࣥ ᩚὶᅇ㊰

ࢼࢸࣥ ᩚὶᅇ㊰

ࢼࢸࣥ ᩚὶᅇ㊰

࣭
࣭
࣭

࣭
࣭
࣭

ไᚚࢼࢸࢡࣞ
ࢺࢵࢽࣘ

ཷ㟁࣮ࣔࣝࣗࢪ
Ⅼ᳨ࢻ࣮࣎

16୪ิ×2┤ิ



 
  
 

 

ࠋࡓࡋᚓྲྀࢀࡒࢀࡑ࡚ࡋ65%ࠊ55%ࠊ45%ࠊ25%ࠊ15%  
 
 
 
 
 
 
 
 
 
 
 

 
ᅗ 3.1-1㸸㟁ຊᐦᗘ ᐃ≧ἣ㸦௦⾲㸸㏦㟁ฟຊ 65%㸧 

 

3.2. ཷ㟁䝰䝆䝳䞊䝹 ASSY 䛾ຠ⋡ ᐃ  
ヨ㦂≧ἣࢆᅗ 3.2-1 ࠋࡍ♧  
 

 
 
 
 
 
 
 
 
 
 

 
ᅗ 3.2-1㸸ヨ㦂≧ἣ  

 
ḟཷ㟁࣮ࣔࣝࣗࢪ ASSY ࡢ RF-DC ኚຠ⋡ࡢᐃ⩏

ࠋࡍ♧௨ୗࢆ  
 

100u
u

 
¦ 㟁ຊᐦᗘ㸧㠃✚ཷ㟁ࢼࢸࣥᐇຠ㛤ཱྀ㸦

ฟຊ㟁ຊཷ㟁࣮ࣔࣝࣗࢪ
ຠ⋡

ASSY

    ࣭࣭࣭࣭࣭ (1) 
 

ᮏཷ㟁࣮ࣔࣝࣗࢪ ASSY ୍ࡀὶᅇ㊰ᩚࢼࢸࣥࡣ

యࠊྲཱྀࡾ࠶࡛ࡢࡶࡓࡗ࡞ 㟁ࢼࢸࣥᐇຠ㛤ཱྀ㠃✚㸦

ᚓ㸧ࢆ┤᥋ ᐃ࡛ࠊࡽࡇ࠸࡞ࡁᮏཷ㟁࣮ࣔࣝࣗࢪ

ASSY ᐇຠ㛤ࡓࡵồ࡚ࣝࢿࣃࢼࢸࣥࡢタィࡌྠ

ཱྀ㠃✚ࢆ⏝ࠊࡓࡲࠋࡓࡋ㟁ຊᐦᗘࡣ 3.1 㡯࡚ ᐃ

ࠋྲཱྀࡓࡋ⏝ࢆ್ࡓࡋ 㟁࣮ࣔࣝࣗࢪ ASSY ฟຊ㟁ຊࠊࡣ

ཷ㟁࣮ࣔࣝࣗࢪ ASSY ไᚚࣘࢼࢸࢡࣞࡿ࠶ᵓᡂရ࡛ࡢ

ࡢࢺࢵࢽ DC ฟຊ㟁ᅽࡧࡼ࠾㟁ὶࢆ ᐃ࡚ࡋ⟬ฟࠋࡓࡋ

እ㒊ࡵࡓࡿࡏࡉసືࢆࢺࢵࢽไᚚࣘࢼࢸࢡࣞࠊ࠾࡞

ᾘࡿࡅ࠾ࢺࢵࢽไᚚࣘࢼࢸࢡࣞࡶ㟁ຊࡿࡍ⤥౪ࡽ

㈝㟁ຊ㸦㟁ຊᦆኻ㸧ཷࠊࡋ㟁࣮ࣔࣝࣗࢪ ASSY ຠࡢ

ࠋࡓࡵྵ⋠  
ᅗ 3.2-1  36 ࣮ࣝࣗࢪ㟁ࣔཷࡢྎ ASSY ࡢ RF-DC

ኚຠ⋡ ᐃ⤖ᯝࡢ௦⾲࡚ࡋ S/N㸸001 ࢆᯝ⤖ࡢ

࡛᭱ࠋࡍ♧ ࠋࡿ࠸࡚ࢀࡽᚓࡀ⋠ຠࡢ[%]60  
 
 
 
 
 
 
 

 
 

ᅗ 3.2-1㸸ཷ㟁࣮ࣔࣝࣗࢪ ASSY ࡢ RF-DC ኚຠ⋡

 ᐃ⤖ᯝ㸦௦⾲  S/N㸸001㸧  
 
ᅗ 3.2-2 ࡣ 36 ࣮ࣝࣗࢪ㟁ࣔཷࡢྎ ASSY ࡢ RF-DC

ኚຠ⋡್᭱ཷࠋࡍ♧ࢆ࣒ࣛࢢࢺࢫࣄࡢ㟁࣮ࣔࣗࢪ

ࣝ ASSY36 ࡢྎ RF-DC ኚຠ⋡್᭱ࡣ 59㹼62%࡛࠶

ࡣᐃㄗᕪ ࠊ࠾࡞ࠋࡓࡗ RMS ࡛⣙ 6%⛬ᗘぢ✚ࡗࡶ

ࠋࡿ࠸࡚  
 
 
 
 
 
 
 
 
 
 
 
 

ᅗ 3.2-2㸸ཷ㟁࣮ࣔࣝࣗࢪ ASSY ࡢ RF-DC ኚຠ⋡  
್᭱ ᐃ⤖ᯝ  

 

4. ཷ㟁࣮ࣔࣝࣗࢪ ASSY ⥲ྜຠ⋡  
ᮏ᮶ཷࠊ㟁㒊ࡣධᑕࣟࢡ࣐ࡓࡋἼࣥࡃ࡞ࢀ₃ࢆ

ὶᅇ㊰࡛ᩚࢆࢀࡑࠊࡋ㟁ཷ࡛ࢼࢸ DC ኚࡃຠ⋡Ⰻ

࣮ࣝࣗࢪᮏཷ㟁ࣔࠊࡋࡋࠋࡿ࠶ࡀᚲせࡿࡍฟຊ࡚ࡋ

ASSY ⥔ࢆࢬࢧࡢ㟁⨨యཷࡿ࡚❧ࡳ⤌ᚋࡣ࡛

ᣢࡢࢼࢸࣥࡵࡓࡿࡍ㛫ᘬࡿࡼࡁィ⏬ぢ┤ࢆࡋ㐣

ཤཷࠊࡾ࠾࡚ࡗ⾜㟁㠃ࡢ≀⌮ⓗ࡞㠃✚ẚ㍑ཷ࡚ࡋ

㟁ࡢࢼࢸࣥᐇຠ㛤ཱྀ㠃✚ࡣᑠࡋࡋࠋ࠸ࡉ⌧Ⅼ࡛

ཷ㟁࣮ࣔࣝࣗࢪ ASSY ࡵྵ࡛ࡲ⋠㠃✚༨᭷ࢼࢸࣥࡢ

ࡣࡇࡃ࠾࡚ࡋฟ⟭ࢆࡿ࠶ᗘ࡛⛬ࡢࡀ⋠ຠྜ⥲ࡓ

ᚋཷࡢ㟁㒊㧗ຠ⋡ࡶࡵࡓࡢ㔜せ࡛ࠋࡿ࠶⾲ 2-1

༢㸸 W/m2  

Ἴࣟࢡ࣐  
㸦5.8GHz㸧  

17.5m 
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࣮ࣝࣗࢪ㟁ࣔཷࡢࢬࢧࡍ♧ ASSY ཷ㟁㠃ᑐࠊࡋ

3.2 㡯࡛⏝ࡓ࠸ᐇຠ㛤ཱྀ㠃✚ࡢẚࢆồ࡞75%ࠊࡿࡵ

ࡋධᑕ㟁㠃ཷࠊࡣ࡛࣮ࣝࣗࢪᮏཷ㟁ࣔࠊ࡚ࡗࡼࠋࡿ

ࡕ࠺ࡢ㟁ຊࡓ ὶᩚࡢᚋẁࠊࢀࡉ㟁ཷ࡛ࢼࢸࣥࡀ75%

ᅇ㊰ධຊࠋࡿ࡞ࡇࡿ࠸࡚ࢀࡉ  
࣮ࣝࣗࢪ㟁ࣔཷࡓࡋᅇ〇సࠊࡽࡽࢀࡇ ASSY ࡢ

⥲ྜຠ⋡44ࠊࡣ㹼47%ࠋࡿ࡞  
 

5. ᚋࡢィ⏬  
ᮏ✏࡛ホ౯⤖ᯝཷࡓࡋ♧ࢆ㟁࣮ࣔࣝࣗࢪ ASSY36 ᯛ

ᅗࠋࡿ࡚❧ࡳ⤌ࢆ⨨㟁ཷࡓࡋ⨨㓄ᖹ㠃ୖ୍ྠࢆ 5-1
య࡛ᖜࠋࡍ♧ࢆ㟁⨨እほᅗཷ 3.7mࠊ㧗ࡉ 3.5mࠊ

ዟ⾜ࡁ 2m ⛬ᗘࠊࡓࡲࠋࡿ࡞㉁㔞ཷࡣ㟁⨨య࡛

1450kg ࡧࡼ࠾㟁ཷࠊࡀࡿ࠶࡛ RF-DC ኚᐤࡿࡍ

ཷ㟁࣮ࣔࣝࣗࢪ ASSY ࡣ㉁㔞ࡢ 68kg ࡢయࠊࡾ࠶࡛

5%⛬ᗘ࡛ࠋࡿ࠶࡞㉁㔞せᅉࡣᒇእ࡛ࡢヨ㦂࠺࠼⪏

ࠋࡿ࠶ᵓ㐀య࡛ࡿ  
ᚋཷࠊ㟁⨨ࡢ࡚ࡋᶵ⬟࣭ᛶ⬟ホ౯ࡓࡗ⾜ࢆᚋࠊ

J-spacesystems Ẋࡀ㛤Ⓨࡿ࠸࡚ࡋ㏦㟁㒊ࡧࡼ࠾ JAXA
Ẋࡀ㛤Ⓨ࣒࣮ࣅࡿ࠸࡚ࡋ᪉ྥไᚚ㒊࡚ࡏྜ⤌ᒇෆ࠾

ࠋࡿ࠶࡛⏬ィࡿࡍᐇࢆᒇእヨ㦂ࡧࡼ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᅗ 5-1㸸ཷ㟁⨨እほ  
 

ࡵࡲ .6  
A-METLAB ࡚ࡋ⏝ࢆ 5.8GHz 㟁ཷࢆἼࣟࢡ࣐ࡢ

࣮ࣝࣗࢪࣔ ASSY ࣒ࢸࢫࢩࣞࢼࢸࢡࣞࠊࡋᑕ↷

࣮ࣝࣗࢪ㟁ࣔཷࠊᯝ⤖ࡢᐃ ࠋࡓࡗ⾜ࢆຠ⋡ホ౯ࡢ

ASSY36 ࡢྎ RF-DC ኚຠ⋡್᭱ࡣ 59㹼62%࡛ࠊࡾ࠶

┠ᶆ࡛ࡿ࠶ 50%௨ୖࡢຠ⋡ࢆ‶㊊ࡀࡇࡿࡍ☜ㄆ࡛ࡁ

࣮ࣝࣗࢪ㟁ࣔཷࠊᚋࠋࡓ ASSY36 ࡋ⨨㟁ཷࢆྎ

ࠊᚋࡓࡋᐇࢆᶵ⬟࣭ᛶ⬟ホ౯ࡢࡑࠊࡆୖࡳ⤌࡚

J-spacesystems Ẋࡀ㛤Ⓨࡿ࠸࡚ࡋ㏦㟁㒊ࡧࡼ࠾ JAXA
Ẋࡀ㛤Ⓨ࣒࣮ࣅࡿ࠸࡚ࡋ᪉ྥไᚚ㒊࡚ࡏྜ⤌ᒇෆ࠾

ࠋࡿ࠶࡛⏬ィࡿࡍᐇࢆᒇእヨ㦂ࡧࡼ  
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