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◊✲㛤Ⓨࡿ࠸࡚ࡗ⾜ࢆ㸬ᮏሗ࿌࡛ࡣ㸪ᅇ཰ᑐ㇟ࡿࡍ࡜ V-High ࣝࢱࢪࢹᨺ㏦(207.5-222MHz)㸪ᆅୖἼ࢔࢕ࢹ࣓ࢳ࣐ࣝ
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[Invited Talk] Energy Harvesting from Broadcasting and Cellular Radio 
Sources 

Shoichi KITAZAWA, Hirokazu KAMODA, Hiroshi BAN, Naoya KUKUTSU and Kiyoshi KOBAYASHI 

ATR Wave Engineering Laboratories   2-2-2 Hikaridai, Seika, Kyoto, 619-0288 JAPAN 
E-mail:  {kitazawa, kamoda, hban, kukutsu, kobayashi}@ atr.jp 

Abstract  We have been conducting research and development of radio wave energy harvester that scavenges 
communication and broadcasting radio waves in common urban and suburban areas. The power flux density of V-high 
(207.5-222MHz), digital terrestrial broadcasting (470-710MHz), and mobile communication band (800MHz) radio waves were 
measured at the distances of up to 11 km from a TV broadcasting transmitter with line-of-sight conditions. Dual and triple band 
antennas that can capture those frequency bands were developed. Then, energy harvesting experiments were conducted under a 
real environment using the developed antennas with in-house RF-DC conversion circuits. 

Keyword Energy harvesting, Power flux density, RF-DC conversion circuit 
 
࡟ࡵࡌࡣ .1  

⏕ά⎔ቃ࡟Ꮡᅾࡽ࠿࣮ࢠࣝࢿ࢚ࡿࡍ㟁ຊࢆᚓࡿ⎔

ቃⓎ㟁ࡣ㸪ࣔࢆࣀࣔ࡜ࣀ᥋⥆ࡿࡍ M2M(Machine to 
Machine)࡟౑ࢡ࣮࣡ࢺࢵࢿࢧࣥࢭ⥺↓ࡿࢀࢃ➃ᮎ⏝ࡢ

㟁※ࡢ࡬ᛂ⏝࡚ࡋ࡜࡝࡞ὀ┠ࡿ࠸࡚ࢀࡉ㸬ᅇ཰※ࡋ࡜

࡚ග㸪⇕㸪᣺ື㸪㟁☢Ἴࡀ࡝࡞ᣲࢀࡽࡆ㸪࡞ࡲࡊࡲࡉ

◊✲㛤Ⓨࡿ࠸࡚ࢀࢃ⾜ࡀ㸬ࡢࡇ୰࡛ᡃࡣࠎ㸪ᚓࡿࢀࡽ

㟁ຊࡣᚤᙅ࡛ࡀࡿ࠶㸪⎔ቃ࡟ᗈ⠊ᅖ࡟Ꮡᅾࡿࡍ㟁☢Ἴ

㏻ࡸ㸪ᨺ㏦࡞⬟ྍ⏝㐺ࡶ࡚࠸࠾࡟㸪㑹እᆅᇦࡋ┠ὀ࡟

ಙࡢ㟁☢Ἴࡢࢢࣥ࢕ࢸࢫ࣮࣋ࣁ࣮ࢠࣝࢿ࢚ࡢࡽ࠿◊✲

㛤Ⓨࡿ࠸࡚ࡗ⾜ࢆ [1-5]㸬  
ࡣࢢࣥ࢕ࢸࢫ࣮࣋ࣁ࣮ࢠࣝࢿ࢚ࡢࡽ࠿㟁☢Ἴࡢࡇ

௨๓ࡽ࠿ᵝ࡞ࠎ◊✲㛤Ⓨࡾ࠾࡚ࢀࢃ⾜ࡀ㸪Colorado ኱

ࡢ Popovic 㸪2-18GHzࡣウ᳨࡛ࡿࡼ࡟ࡽ ࢡᗈᖏᇦࣞࡢ

ሗࡀࢢࣥ࢕ࢸࢫ࣮࣋ࣁࡢࡽ࠿㟁☢Ἴࡿࡼ࡟࣮ࣞ࢔ࢼࢸ

࿌ࡿ࠸࡚ࢀࡉ [6]㸬ࡓࡲ 2009 ᖺࡣ࡟㸪ࢸ࡚࡟ࣝࢺ࢔ࢩ

ࡽ࠿㏦ಙᡤ㸦ERP=960kW㸧ࡢࣅࣞ 4km ሙᡤࡓࢀ㞳࡝࡯

࡛㸪฼ᚓ 5dBi ࠸⏝ࢆࢼࢸࣥ࢔ࡢ 60PW ሗࡀ࡜ࡇࡓᚓࢆ

࿌ࡿ࠸࡚ࢀࡉ [7]㸬࡟ࡽࡉᅜෆ࡛ࡣ㸪ᮾி኱Ꮫࡢὸぢࡽ

㟁ຊࡢࡽ࠿⏺☢ቃ㟁⎔ࡢ࿘㎶࡛࣮࣡ࢱ㸪ᮾி࡚ࡗࡼ࡟

ᅇ཰᳨࡚࠸ࡘ࡟ウࢀࢃ⾜ࡀ㸪ࢵࢿࢧࣥࢭࢫࣞࣜࢸࢵࣂ

ሗ࿌ࡀ࡝࡞⏝ᛂࡢ࡬ࢡ࣮࣡ࢺ 㸪࠿࡯ࡿ࠸࡚ࢀࡉ [8-9] 

ᶓ὾ᅜ❧኱ࡢ᪂஭ࡶ࡚ࡗࡼ࡟ࡽᦠᖏ㟁ヰᇶᆅᒁࡸ FM
ᨺ㏦ࡢࡽ࠿㟁ຊᅇ཰ࡀ࡝࡞ሗ࿌ࡿ࠸࡚ࢀࡉ [10-13]㸬ࡋ

ࡾ࠾࡚ࡋ࡜ࢺࢵࢤ࣮ࢱࢆẚ㍑ⓗ㒔ᚰ㒊ࡶࢀࡎ࠸㸪ࡋ࠿

ཷಙ㟁ຊࡶ㧗ࡢ࡛࢔࢚ࣜ࠸ホ౯⤖ᯝ࡛ࡿ࠶㸬᭱ࡓࡲ㏆
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㸪Pinuelaࡣ࡛ ᨺ㏦㸪ࣅࣞࢸࡢᕷෆ࡛ࣥࢻ࡚ࣥࣟࡗࡼ࡟ࡽ

ᦠᖏ㟁ヰᇶᆅᒁࡢࡽ࠿㟁☢Ἴࡢ㟁ຊ᮰ᐦᗘࡢホ౯࡜㸪

ࡿ࠸࡚ࢀࡉሗ࿌࡚࠸ࡘ࡟ࢢࣥ࢕ࢸࢫ࣮࣋ࣁ࣮ࢠࣝࢿ࢚

[14]㸬  
ᮏሗ࿌࡛ࡣ㸪⌧ᅾᡃࡿ࠸࡚ࡗ⾜ࡀࠎ◊✲㛤Ⓨࡢᴫせ

ࡵࡓࡿࡍㄪᰝࢆ࿘Ἴᩘᖏࡢ㇟㸪ᅇ཰ᑐ࡟ඹ࡜ࡿ࡭㏙ࢆ

࠸ࡘ࡟ᯝ⤖ࡢ㟁ຊ᮰ᐦᗘ ᐃࡓࡋᐇ᪋࡛ࢻ࣮ࣝ࢕ࣇ࡟

࡚㏙ࡿ࡭㸬ࡓࡲ㸪࡟⏝ࢢࣥ࢕ࢸࢫ࣮࣋ࣁ࣮ࢠࣝࢿ࢚㛤

Ⓨࡢᩘ「ࡓࡋ࿘Ἴᩘᖏ࡟ᑐᛂࡢࢼࢸࣥ࢔≦ࢺ࣮ࢩࡿࡍ

ホ౯⤖ᯝ㸪࡚ࡋࡑ㛤Ⓨ࡟ࢼࢸࣥ࢔ࡓࡋ RF-DC ኚ᥮ᅇ㊰

ࡋ⥆᥋ࢆ ,ᐇ㝿࡟฿᮶ࡿࡃ࡚ࡋ㟁☢Ἴࡢࡽ࠿㟁ຊᅇ཰

ᐇ㦂⤖ᯝ࡚࠸ࡘ࡟㏙ࡿ࡭㸬  
 

2. 㟁☢Ἴ࣮ࢠࣝࢿ࢚ᅇ཰࣒ࢸࢫࢩ  
ᮏ◊✲㛤Ⓨ࡛ᐇ⌧┠ᶆࡿ࠸࡚ࡋ࡜㟁☢Ἴࢠࣝࢿ࢚

࣮ᅇ཰ࡣ࣒ࢸࢫࢩ㸪ᅗ 1 ࿘Ἴᩘᖏࡢᩘ「࡟࠺ࡼࡍ♧࡟

ࡓࡋ⨨㓄ࢆࢼࢸࣥ࢔ࡢᩘ「ࡘ࠿ಙྍ⬟࡛㸪ཷࢆ 1 ᖹ᪉

㟁ࡓࡋಙཷ࡛ࢼࢸࣥ࢔㸪࡜ࣝࢿࣃࢼࢸࣥ࢔ࡢࣝࢺ࣮࣓

☢Ἴࢆ┤ὶ (DC)࡟ኚ᥮ࡿࡍ RF-DC ኚ᥮ᅇ㊰㸪DC ࢆ

1.5V ⛬ᗘ᪼࡟ᅽࡿࡍ㟁※⟶⌮ᅇ㊰ࡽ࠿ᡂࡿ㸬ࢫࢩࡢࡇ

⋠ຠࢼࢸࣥ࢔㸪࡚࠸࠾࡟࣒ࢸ 80%㸪RF-DC ኚ᥮ᅇ㊰ࡢ

ኚ᥮ຠ⋡ 30%௨ୖ㸦ධຊ㟁ຊ -20dBm ᫬㸧࡜㸪RF-DC
ኚ᥮ᅇ㊰ࡽ࠿ᚓࡓࢀࡽ┤ὶ㟁ᅽ᪼ࢆᅽࡿࡍ㟁※⟶⌮ᅇ

㊰࡛ࡢኚ᥮ຠ⋡ 70%௨ୖࢆ┠ᶆࡋ࡜㸪࣒ࢸࢫࢩ඲య࡜

ฟຊ㟁ᅽ࡚ࡋ 1.5V ࡛ 100PW ⛬ᗘࡢ㟁ຊྲྀ࡚ࡋ⥆⥅ࢆ

㸬ࡿ࠶࡛ࡢࡶ࠺⾜ࢆᢏ⾡㛤Ⓨࡿࡏฟࡾ  
౑⏝ࡣ࡚ࡋ࡜࣮ࣥࢩᘓ≀ࡢቨࡸࡅࡘࡾ㈞ࡢ࡬㸪ᒇእ

㟁ࡢ㸪ᖹ㠃ᆺࡾ࠾࡚࠼⪄ࢆ࡜ࡇࡿࡍᒎ㛤࡟≦ࣝࢿࣃ࡟

ຊᅇ཰ࡢ࣒ࢸࢫࢩ㛤Ⓨࢆィ⏬ࡿ࠸࡚ࡋ㸬  
ᮏ◊✲㛤Ⓨࡢ┬ົ⥲ࡣጤク◊✲ࠕ㟁☢Ἴ࣮ࢠࣝࢿ࢚

ᅇ཰ᢏ⾡ࡢ◊✲㛤Ⓨ ᖹᡂࠖࢆ 24 ᖺᗘࢡ࢚ࣞࢫࢧࢿࣝ࡟

ࡿ࠸࡚ࡋඹྠཷク࡜♫ᰴᘧ఍ࢫࢡࢽࣟࢺ [15]㸬  
 
 

 
ᅗ 1㸬ࢪ࣮࣓࢖࣒ࢸࢫࢩ  

3. 㟁ຊ᮰ᐦᗘࡢホ౯  
㟁☢Ἴ࣮ࢠࣝࢿ࢚ᅇ཰ࡢ࣒ࢸࢫࢩタィࡾࡓ࠶࡟㸪ࡲ

ᨺࡿࡁᅇ཰࡛ࢆ㟁ຊ࡚ࡋᏳᐃࡶᆅᇦ㸪⎔ቃ࡛࡞ࠎᵝࡎ

㏦࣭㏻ಙࡢ㟁Ἴ㸦࿘Ἴᩘᖏ㸧ࢆ㑅ᐃࡓࡋ࡜࡜ࡇࡿࡍ㸬

࿘Ἴᩘ๭ᙜ࡚ࡸ↓⥺ᒁචチࡢ᝟ሗࢆཧ⪃࡟㸪 FM ᨺ

㏦࣭V-Low ᨺ㏦㸦76-108MHz㸧㸪V-High࢔࢕ࢹ࣓ࢳ࣐ࣝ
ᨺ㏦࢔࢕ࢹ࣓ࢳ࣐ࣝ (207.5-222MHz)㸪ᆅୖἼࣝࢱࢪࢹ

ᨺ ㏦ (470-710MHz) 㸪 ᦠ ᖏ 㟁 ヰ ᇶ ᆅ ᒁ (800MHz ᖏ 㸪

900MHz ᖏ㸪2.1GHz ᖏ➼ ࢆ㸪㟁ຊ᮰ᐦᗘ࡟⿵ೃࢆ( ATR
㸪ᮾ໭ᆅ࠼ຍ࡟኱㜰㸪ி㒔㸪ዉⰋࡿ࠶ᡤᅾᆅ࿘㎶࡛ࡢ

᪉࡛࡝࡞ ᐃࡓࡋ [4]㸬 ᐃࡣ࡟㸪ᶆ‽ࣥ࢔࣮࣏ࣝ࢖ࢲ

࣮ࢨ࢖ࣛࢼ࢔࣒ࣛࢺࢡ࣌ࢫ࡜ࢼࢸ (N9340B:ࣥࣞࢪ࢔

〇♫࣮ࢪࣟࣀࢡࢸ࣭ࢺ ཷࡢᖏᇦ࡛ࡢࢀࡒࢀࡑ࡚࠸⏝ࢆ(

ಙ㟁ຊࢆᇶ࡟㟁ຊ᮰ᐦᗘࢆồࡵホ౯ࡓࡋ㸬ࡢࡑ⤖ᯝ

V-High㸪DTV㸪800MHz ᖏᦠᖏ㟁ヰᇶᆅᒁ (௨㝆 800MHz)
ࡢ 3 ᖏᇦࡀᅇ཰※࡚ࡋ࡜㐺ࡓࡗ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡋ㸬   

 

 

ᅗ 2㸬⏕㥖ᒣ㏦ಙᡤ࡜ ᐃ⟠ᡤ  
 

⾲ 1㸬⏕㥖ᒣࡢ࡛ࡲ㊥㞳࡜௮ゅ  

 

 
௨ୗ㸪ዉⰋ࣭ி㒔ᆅᇦࡢ ᐃ࡚࠸ࡘ࡟ヲ⣽࡟ศᯒࡋ

㸬ᅗࡿ࡭㏙ࢆᯝ⤖ࡓ 2 ࣅࣞࢸᇶᖿࡢ㸪ி㜰⚄ᆅᇦࡣ࡟

㏦ಙᡤࡿ࠶ࡢ⏕㥖ᒣࡽ࠿㊥㞳ࡀ㏆࠸㡰࡟ 5 ᆅⅬࡢ ᐃ

఩⨨ࡿ࠸࡚ࡋ♧ࢆ㸬 ᐃሙᡤ㸯ࡣ⏕㥖ᒣ㯄ࡴࠕࡿ࠶࡟

බᅬࡲࡸ࠸࠿ 㸪ࠖ ᐃሙᡤ 2 ༡⏕㥖ࠕࡿ࠶࡟ᒣ࠸ᑠ㧗ࡣ 㸪ࠖ

 ᐃሙᡤ 3 ࢳ࣮ࢱࣥ࢖ࡢ㌴㐨ື⮬ࡿ㏻࡟ዉⰋᕷ໭㒊ࡣ

Ꮫᅬ๓ࠕࡿ࠶ࡀࢪ࢙ࣥ IC 㸪ࠖ ᐃሙᡤ 4 ࠶࡟㥖ᕷ⏕ࡣ

㛤ᨺᆅ㸪 ᐃሙᡤࡢࡃዉⰋඛ➃኱ࠖ㏆ࠕࡿ 5 ி㒔ᗓࡣ

DC

ฟຊ

䜰䝥䝸䜿䞊
䝅䝵䞁

1.5V

���ȝ:

㟁※⟶⌮
ᅇ㊰

RF-DC

ኚ᥮ᅇ㊰

Multi-band

Antenna
-20dBm

1

n

1

n

ᨺ㏦ᒁ ㏦ಙᡤ
ᦠᖏ㟁ヰ➼ ᇶᆅᒁ

䜰䞁䝔䝘䝟䝛䝹

1
2

3

4
5

⏕㥖ᒣ㏦ಙᡤ

ሙᡤ ㊥㞳㻌㼇㼗㼙㼉 ௮ゅ㻌㼇ᗘ㼉

㻝㻚㻌䜐䛛䛔䜔䜎බᅬ 2.2 13.0

㻞㻚㻌༡⏕㥖 4.3 6.8

㻟㻚㻌Ꮫᅬ๓䠥䠟 7.2 4.7

㻠㻚㻌ዉⰋඛ➃኱ 8.2 4.0

㻡㻚㻌䠝䠰䠮 10.9 3.3
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⢭⳹⏫ࠕࡿ࠶࡟ATRࠖ♫ᒇࡢᒇୖ࡛ࡿ࠶㸬ࡢࡽࢀࡇᆅ

Ⅼ࡛ࡢ⏕㥖ᒣࡢ࡛ࡲ㊥㞳࡜௮ゅࡣ⾲㸯࡟࠺ࡼࡓࡋ♧࡟

㸬ࡿ࠸࡚ࡗ࡞  
ᅗ 3 㸪ᅗࡣ 2 ಙ㟁ຊᐦᗘཷࡿࡅ࠾࡟ᆅⅬྛࡓࡋ♧࡟

ࢆ 3 ࿘Ἴᖏูࡿ࠸࡚ࡋ♧࡟㸬ࡾࡼࢱ࣮ࢹࡢࡇ㸪㏦ಙᡤ

ࢀࡇ㸬ࡿ࠿ࢃࡀ࡜ࡇ࠸࡞ࡃ㧗ࡣ㟁ຊ᮰ᐦᗘࡶ࡚ࡃ㏆࡟

㸪୍࠼ຍ࡟ᙳ㡪ࡿࡼ࡟࿘ᅖ⎔ቃࡣ ⯡ⓗ࡟ DTV ࢔㏦ಙࡢ

ࡽ࠿㸪Ỉᖹࡀᆶ┤㠃ᣦྥᛶࡢࢼࢸࣥ 2 ᗘ⛬ᗘࡋࢺࣝࢳ

฼ᚓࡣ᪉ྥ࠸῝ࡀ㸪ಠゅࡾ࠶ࡀࣈ࣮ࣟࣥ࢖࣓࡟᪉ྥࡓ

ࡢ㸬௒ᅇࡿࢀࡽ࠼⪄࡜ࡵࡓ࠸పࡀ 5 ᆅⅬࡢ ᐃ࡛ᨺ㏦

Ἴࡢ㟁ຊ᮰ᐦᗘࡀ㧗ࡣࡢࡓࡗ࠿ሙᡤ 2 ༡⏕㥖࡛㸪㏦ࡢ

ಙᡤ࡟㏆ࡃ㸪ᑠ㧗࠸ᒣ࡟ୖࡢ఩⨨ࡋ㸪௮ゅࡀᑠ࠸ࡉ㸬  
800MHz ࡼ࡟⨨఩ࡢᦠᖏ㟁ヰᇶᆅᒁࡣ㟁ຊ᮰ᐦᗘࡢ

㸬 ᐃሙࡿ࠿ࢃࡀ࡜ࡇ࠸ࡁ኱ࡀᕪࡿࡼ࡟㸪ሙᡤࡵࡓࡿ

ᡤ 5 ࡢ ATR ࡽ࠿ᒇ♫ࡣ࡛ 300㹫㞳ࡓࢀሙᡤ࡟ᦠᖏ㟁ヰ

ᇶᆅᒁࡵࡓࡿ࠶ࡀ㸪㟁ຊ᮰ᐦᗘࡀ 200PW/m2 ᆅࡢ௚࡜

Ⅼࡾࡼ㧗ࡀ್࠸ᚓࡓࢀࡽ㸬  
 

 
ᅗ 3㸬 ᐃሙᡤࡿࡅ࠾࡟㟁ຊ᮰ᐦᗘ  

 

ࢼࢸࣥ࢔ .4  
ᮏ◊✲࡛㛤Ⓨࡿࡍ㟁☢Ἴ࣮ࢠࣝࢿ࢚ᅇ཰࣒ࢸࢫࢩ

ሙࡿࡍ⌧㸪పᦆኻᛶ㸪ᖹ㠃࡛ᐇࡣ࡟ࣝࢿࣃࢼࢸࣥ࢔ࡢ

Ᏻᐃᛶ㸪ẚ㍑ⓗࡢᛶ≉ࡸᐜ᫆ᛶ㸪ᕤస⢭ᗘࡢຍᕤࡢྜ

Ᏻ౯࡛ࡿ࠶஦㸪ࡀ࡝࡞ồࡿࢀࡽࡵ㸬ࡢࡽࢀࡇほⅬࡽ࠿㸪

⌧ᅾࣜࢻࢵࢪᇶᯈୖ㸪ࣝࣈࢩ࢟ࣞࣇࡢ≦ࢺ࣮ࢩࡧࡼ࠾

ᇶᯈୖ࡟㖡⟩ࢆ࣮ࣥࢱࣃᙧᡂࢆࢼࢸࣥ࢔࡛࡜ࡇࡿࡍᵓ

ᡂࡿࡍᡭἲ࡛ࡢ㛤Ⓨࢆ୪⾜ࡿ࠸࡚ࡗ⾜࡚ࡋ㸬௒ᅇࡑࡣ

ࡕ࠺ࡢ Panasonic 〇  ᾮᬗ࣮࣐࣏ࣜᇶᯈ R-F705 ࠸⏝ࢆ

㸬ࡿࡍ௓⤂࡚࠸ࡘ࡟ࢼࢸࣥ࢔ࡢᇶᯈ࡛ࣝࣈࢩ࢟ࣞࣇࡓ

ࡉཌࡣᇶᯈࡢࡇ 0.1mm, 2GHz ࡀ⋠ẚㄏ㟁ࡿࡅ࠾࡟ 3.0㸪
ㄏ㟁ṇ᥋ࡀ 0.0008 㸬ࡿ࠶࡛  
 

4.1. 2 ᖏᇦ䜰䞁䝔䝘 
ᅗ 3 ࡣᡤ࡛⟠ࡢࡃ㸪ከ࡟࠺ࡼࡿ࠿ࢃࡽ࠿ V-High ࡼ࠾

ࡧ DTV ࿘ࡢࡘ஧ࡽࢀࡇ㸬࠸㧗࡟ᨭ㓄ⓗࡀ㟁ຊ᮰ᐦᗘࡢ

Ἴᩘᖏᇦ࡟ᑐᛂࡓࡋ 2 ᖏᇦࡢࢼࢸࣥ࢔እほࢆᅗ 4 ♧࡟

㸬500 mmࡍ ゅ࡟ࢺ࣮ࢩࡢ V-High ᇶᯈࡣࢼࢸࣥ࢔ࡢ⏝

ᖜ⥺ࡓࡅタ࡟➃ࡢ 4 mm ࢸࣥ࢔࣮࣏ࣝ࢖ࢲᆺࢺࣥ࣋ࡢ

㸪DTVࢼ ࡀᖜ⥺ࡵࡓࡢᗈᖏᇦ໬ࡣࢼࢸࣥ࢔ࡢ⏝ 8 mm
ࡢ Twin-loop 㸬DTVࡓࡋ࡜ࢼࢸࣥ࢔ ᇶࡣࢼࢸࣥ࢔ࡢ⏝

ᯈୖ࡟ 2 ୰ᚰ㒊㛫࡛⣙ࢼࢸࣥ࢔ࡣ㛫㝸ࡢࡑ㸪ࡅタࡘ 1/2
Ἴ㛗ࡿ࡞࡜ 300 mm 㸬ࡿ࠶࡛  

 

 
ᅗ  4㸬V-High, DTV ࢼࢸࣥ࢔⏝  

 

 

(a) V-High 

 

(b) DTV 
ᅗ 5㸬ࡢࢼࢸࣥ࢔ඹ᣺≉ᛶ  
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ἲࢺ࣓࣮ࣥࣔࡢ♫࢔࢙࢘ࢺࣇࢯࢺࢵࢿࢯ࡚࡟ᵓ㐀ࡢࡇ

ࢱ࣮࣑ࣞࣗࢩ  SONNET 㸬ඹ᣺≉ᛶࡓࡋゎᯒ࡚࠸⏝ࢆ

㸪ᅗ࡜ࡿࡍᐇ ್࡛ẚ㍑࡜ࣥࣙࢩ࣮࣑ࣞࣗࢩࢆ 5 ♧࡟

⾲㸬ࡓࡋ♧ࢆ⮴୍࠸Ⰻ࡚࠸࠾࡟୧ᖏᇦ࡟࠺ࡼࡍ 2 ♧࡟

୍࠸Ⰻ࡜ࣥࣙࢩ࣮࣑ࣞࣗࢩࡶ฼ᚓࡢࢼࢸࣥ࢔࡟࠺ࡼࡍ

ᅗࢆ࣮ࣥࢱࣃᨺᑕࡓࡋ㸬 ᐃࡓࡋ♧ࢆ⮴ 6 㸬ࡍ♧࡟  
 

⾲ 2㸬2 ᖏᇦࡢࢼࢸࣥ࢔฼ᚓ  

 

 
 

 
(a)V-High ᖏ  

 
(b) DTV ᖏ  

ᅗ 6㸬2 ᖏᇦࡢࢼࢸࣥ࢔ᨺᑕ≉ᛶ  
 

4.2. 3 ᖏᇦ䜰䞁䝔䝘 
ḟ࡟ᆅᇦࡣẚ㍑ⓗ㝈ࡀࡿࢀࡽ㸪ሙᡤࡣ࡚ࡗࡼ࡟㧗࠸

㟁ຊࡀᚓࡿࢀࡽ 800MHz ᖏࡶᅇ཰ࡓࡗ≻ࢆ࡜ࡇࡿࡍ

V-High㸪DTV㸪800MHz ࡓࡋᑐᛂ࡟ 3 ᖏᇦࢆࢼࢸࣥ࢔

タィ࣭ヨసࡓࡋ㸬ᅗ 7 ࡟㸪ᇶᯈୖ㒊࡟࠺ࡼࡍ♧࡟ V-High
㸪DTVࡋ㓄ࢆ࣮࣏ࣝ࢖ࢲࢺࣥ࣋ࡢ⏝ ࢸࣥ࢔ࣉ࣮ࣝࡢ⏝

࡟ෆഃࡢࢼ 800MHz ᖏࢆࢼࢸࣥ࢔ࣉ࣮ࣝࡢ㓄ࡿ࠸࡚ࡋ㸬

ᮏࡶࢼࢸࣥ࢔ SONNET ࣑ࣗࢩ㸪ࡾ࠾࡚ࡋタィ࡚࠸⏝ࢆ

ᅗࢆඹ᣺≉ᛶࡢࢼࢸࣥ࢔ࡓࡋᐃ ࡧཬࣥࣙࢩ࣮ࣞ 8 ࡟

㸬V-Highࡍ♧ ࡗ࡞ࡃపࡀඹ᣺࿘Ἴᩘࡾࡼⱝᖸタィ್ࡣ

㸪3ࡀࡿ࠸࡚ ᖏᇦ࡛ᴫࡡඹ᣺≉ᛶࡿ࠸࡚ࡋ⮴୍ࡣ㸬  
 

 
ᅗ  7㸬V-High, DTV, 800 MHz ᖏ⏝ࢼࢸࣥ࢔  

 

 
(a) V-High ᖏ  

 
(b) DTV ᖏ  

 
(c) 800MHz ᖏ  

ᅗ 8㸬3 ᖏᇦࡢࢼࢸࣥ࢔ඹ᣺≉ᛶ  

㻿㼕㼙㼡㼘㼍㼠㼕㼛㼚 㻹㼑㼍㼟㼡㼞㼑㼙㼑㼚㼠
V-High 1.8 2.2

DTV 5.1 5.1

฼ᚓ䚷㼇㼐㻮㼕㼉
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Sim

Meas

Sim
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(a) V-High ᖏ  

 
(b) DTV ᖏ  

 
(c) 800MHz ᖏ  

ᅗ 9㸬3 ᖏᇦࡢࢼࢸࣥ࢔ᨺᑕ≉ᛶ  
 
ᅗ 9 㸬ࡿ࠶࡛࣮ࣥࢱࣃᨺᑕࡢࢼࢸࣥ࢔ࡢᖏᇦ࡛ྛࡣ

DTV㸪 800MHz ྛࡣࢼࢸࣥ࢔ࡢ 4 ಶࡵࡓࡿ࠶㸪୍౛ࢆ

⾲ࡣ฼ᚓࡢࢼࢸࣥ࢔࡚࠸࠾࡟㸬ྛᖏᇦࡿ࠸࡚ࡋ♧ 3 ࡟

㸬V-Highࡓࢀࡽᚓࡀᯝ⤖࡞࠺ࡼࡍ♧ 㸪ࡣࡢ࠸పࡀ฼ᚓࡢ

ᑐ㇟࿘Ἴᩘࡢ୰ᚰ࿘Ἴᩘ࡛ ᐃࡀࡓࡋ㸪ヨసࢼࢸࣥ࢔

ᅗࡀඹ᣺ࡢ 8(a)࡟࠺ࡼࡍ♧࡟ప࿘Ἴഃࡀྜᩚ࡚ࢀࡎ࡟

ᨵࡾࡼ࡟ㄪᩚࡢ㸪ඹ᣺࿘Ἴᩘࡾ࠶࡛ࡵࡓ࠸࡞࠸࡚ࢀ࡜

ၿ࡛ࡿࡁぢ㎸ࡿ࠶࡛ࡳ㸬ࡓࡲ 800MHz ᖏࡢࢼࢸࣥ࢔ࡢ

ࡘ࡟ཎᅉ࠸㧗ࡀ฼ᚓࡢ࡛ ᐇࡾࡼࣥࣙࢩ࣮࣑ࣞࣗࢩࡳ

㸬ࡿ࠶ウ୰᳨࡛࡟᭦ࡣ࡚࠸  
 

⾲ 3㸬3 ᖏᇦࡢࢼࢸࣥ࢔฼ᚓ  

 
 

5. ᅇ཰ᐇ㦂  
㛤Ⓨ࡟ࢼࢸࣥ࢔ࡓࡋ RF-DC ኚ᥮ᅇ㊰ࢆ᥋⥆࡚ࡋ㸪

ATR ♫ᒇ࡚࡟㟁☢Ἴࡢ࣮ࢠࣝࢿ࢚ᅇ཰ᐇ㦂ࡓࡗ⾜ࢆ㸬

RF-DC ኚ᥮ᅇ㊰ࡣ㸪Avago 〇࣮࢜࢖ࢲ࣮࢟ࢺࢵࣙࢩࡢ

ࢻ HSMS-285C ࡣ⋠㸪ኚ᥮ຠࡾ࠾࡚࠸⏝ࢆ CW ࡛ -20dBm
࡟ධຊ᫬ࢆ 215 MHz ࡛ 9.1 %㸪500 MHz ࡛ 8.6 %㸪800 
MHz ᖏ⏝ࡀ ࡿ࠶࡛% 8.4 [16]㸬  

㟁ຊࡢᅇ཰ᐇ㦂ࡣ V-High㸪DTV ࡢ 2 ᖏᇦࢆࢼࢸࣥ࢔

㸪ᅗ࠸⏝ 10 ྛ࡟࠺ࡼࡍ♧࡟ᅗࢡࢵࣟࣈࡢ RF-DC ኚ᥮

ᅇ㊰ࡢฟຊ➃Ꮚࢆ 20k:ࡢ᢬ᢠ࡛⤊➃ࡢࡑࡋ㟁ຊࢆホ

౯ࡓࡋ㸬⤖ᯝࢆ⾲ 4 㸬ྠࡍ♧࡟ ⾲୰㸪ྲཱྀ ಙ㟁ຊ㸦RX Power㸧
ࡓࡋ㸪㛤Ⓨࡣ 2 ᖏᇦཷࡢ࡛ࢼࢸࣥ࢔ಙ㟁ຊ࠸࡚ࡋ♧ࢆ

ࡀ⋠㸬ኚ᥮ຠࡿ CW ࡛ホ౯࡭ࡽࡃ࡟್ࡓࡋ㧗ຠ⋡࡞࡟

㸪V-Highࡣࢀࡇ㸪ࡀࡿ࠸࡚ࡗ ࡀࣝ࣋ධຊࣞࡣ࡚ࡋ㛵࡟

4dB 㧗࡜࡜ࡇ࠸㸪ᗈᖏᇦࡢಙྕࡀධຊ࡛ࡵࡓࡿ࠸࡚ࡋ

㸪CW࡟㸬ᐇ㝿ࡿ࠶ ࡛ -20dBm ධຊ᫬ࡢኚ᥮ຠ⋡ࡀ 9%
ࡢ V-High ⏝ RF-DC ኚ᥮ᅇ㊰㸦⤊➃᢬ᢠࡣ 100k:㸧࡟㸪

ᖹᆒ㟁ຊࡀ -16dBm ࡢ CW ࡋࣕࢳࣉࣕ࢟㸪ᐇ⎔ቃ࡛࡜

ࡓ V-High ⋠㸪ኚ᥮ຠࢁࡇ࡜ࡓࡋධຊ࡚ࡋᡂ⏕ࢆἼᙧࡢ

ࢀࡒࢀࡑ㸪ࡣ 11%㸪24%࡛ࡓࡗ࠶㸬  
 

 

ᅗ  10㸬㟁ຊᅇ཰ࢡࢵࣟࣈࡢᅗ  
 
 

㻿㼕㼙㼡㼘㼍㼠㼕㼛㼚 㻹㼑㼍㼟㼡㼞㼑㼙㼑㼚㼠
V-High 2.0 1.0

DTV 3.9 2.8

800MHz 2.5 4.2

฼ᚓ䚷㼇㼐㻮㼕㼉
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⾲ 4㸬㟁ຊࡢᅇ཰ᐇ㦂ࡢ⤖ᯝ  

 

 

ࡵ࡜ࡲ .6  
⏕ά⎔ቃ࡟Ꮡᅾࡿࡍᨺ㏦࣭㏻ಙ⏝ࡢ㟁Ἴࢿ࢚ࡢࡽ࠿

ࡿ࡞࡜㇟㸪ᑐࡵࡓࡢウ᳨ࡢࢢࣥ࢕ࢸࢫ࣮࣋ࣁ࣮ࢠࣝ

210MHz ᖏࡢ V-High ࡜ᨺ㏦࢔࢕ࢹ࣓ࢳ࣐ࣝ 500MHz ᖏ

ࣝࢱࢪࢹࡢ TV㸪800MHz ᖏࡢᦠᖏ㟁ヰᇶᆅᒁࡢ㟁ຊ᮰

ᐦᗘࢆ ᐃࡓࡋ⤖ᯝ㸪ᨺ㏦Ἴࡣぢ㏻ࡋ⎔ቃ࡛ࡣᏳᐃࡋ

౫࡟⨨఩ࡢᇶᆅᒁࡣᦠᖏ㟁ヰࡓࡲ㸪࡜ࡇࡿ࠶ᙉᗘ࡛ࡓ

Ꮡࡀࡿࡍሙᡤࡣ࡚ࡗࡼ࡟ᅇ཰※࡚ࡋ࡜᭷ᮃ࡛࡜ࡇࡿ࠶

ࣝࢿ࢚ࡓࡋᑐᛂ࡟࿘Ἴᩘᖏࡢࡽࢀࡇࡓࡲ㸬ࡓࡋㄆ☜ࢆ

ᇶᯈࡢ≦ࢺ࣮ࢩࢆࢼࢸࣥ࢔ࡢ⏝ࢢࣥ࢕ࢸࢫ࣮࣋ࣁ࣮ࢠ

ࣥࣙࢩ࣮࣑ࣞࣗࢩࡣ⬟ᛶࡢࢼࢸࣥ࢔ᯝ㸪⤖ࡓࡋタィ࡟

࡜ࢼࢸࣥ࢔≦ࢺ࣮ࢩࡓࡋ㸬㛤Ⓨࡓᚓࢆ⮴୍࠸Ⰻ࡜

RF-DC ኚ᥮ᅇ㊰ࢆ᥋⥆ࡋ㸪V-High ᨺ㏦࢔࢕ࢹ࣓ࢳ࣐ࣝ

࡜ 500MHz ᖏࣝࢱࢪࢹࡢ TV ࡢ 2 ࿘Ἴᖏࡽ࠿㟁ຊᅇ཰

ᯝ㸪V-High⤖ࡢࡑ㸬ࡓࡗ⾜࡚࡟ᐇ⎔ቃࢆホ౯ࡢ ኚࡢ࡛

᥮ຠ⋡ࡣ ࣝࢱࢪࢹ ,42% TV ࡣ⋠ኚ᥮ຠࡢ࡛ ࠶19%࡛

㸬ࡓࡗ  
௒ᚋ㸪┠ᶆࡿࡍ࡜ 1.5V 100µW ⛬ᗘࡢ㟁ຊᅇ཰ࡵࢆ

㸪ᐇ⎔ቃ࡛࡟ࡶ࡜࡜࠺⾜ࢆᛶᨵၿ≉ࡢࢼࢸࣥ࢔㸪ࡋࡊ

 㸬ࡿ࠶ணᐃ࡛࠺࡞ࡇ࠾ࢆホ౯࡞ヲ⣽࡚࠸ࡘ࡟㟁ຊᅇ཰ࡢ
 
ㅰ㎡  
ᮏ◊✲ࡣ㸪⥲ົ┬ጤク◊✲ࠕ㟁☢Ἴ࣮ࢠࣝࢿ࢚ᅇ཰

ᢏ⾡ࡢ◊✲㛤Ⓨࠖࡾࡼ࡟ᐇ᪋ࡓࡋ㸬ࡓࡲ㟁ຊ᮰ᐦᗘࡢ

 ᐃࡓࡗ⾜ࢆ㜿㔝㐍  ◊✲ဨ㸪ⰼ⃝⌮ᏹ  ඖ◊✲ဨ࡟ឤ

ㅰࡿࡍ㸬  
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RX Power
DC output

R=20k:
ኚ᥮
ຠ⋡

[dBm] >X:@ V[mV] [X:@ [%]

V-High -16.03 24.95 464 10.76 42

DTV -23.20 4.79 138 0.95 19
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