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╙13࿁SPS䉲䊮䊘
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੩ㇺᄢቇ䈮䈍䈔䉎SPS⎇ⓥ䈱⁁2010(1/3)
• ⎇ⓥ (䉨䊷䊪䊷䊄䈲䊙䉟䉪䊨ᵄᔕ↪)

• ቝቮᄥ㓁⊒㔚ᚲSPS䈮㑐䈜䉎⎇ⓥ
– 䋨ᐕᐲM1) 䊎䊷䊛䊐䉤䊷䊚䊮䉫ᚻᴺ䈱⎇ⓥ

– (ਃ⼱వ↢) 䊐䉢䊷䉵䊄䉝䊧䊷䊎䊷䊛ᦨㆡൻ䉝䊦䉯䊥䉵䊛䈱⎇ⓥ

• 䊙䉟䉪䊨ᵄ㔚ജવㅍᔕ↪䈮㑐䈜䉎⎇ⓥ
– (ᐕᐲM2) ZigBee┵ᧃ↪䊙䉟䉪䊨ᵄฃ㔚䉲䉴䊁䊛䈱⎇ⓥ

– (ᐕᐲB4) FWA⍴〒㔌ㅢା↪24GHz䊧䉪䊁䊅䈱㐿⊒

– (ᐕᐲB4) Ἣᤊតᩏ↪䊙䉟䉪䊨䊒䊧䊷䊮䈻䈱䊙䉟䉪䊨ᵄㅍ㔚䉲䉴䊁
䊛䈱㐿⊒

– (䈠䈱ઁ) 䉮䊷䊄䊧䉴ᑪ‛䈱⎇ⓥ

– (䈠䈱ઁ) 㔚᳇⥄േゞή✢ల㔚䈱⎇ⓥ

– (䈠䈱ઁ) GaN䉕↪䈇䈢ᄢ㔚ജ䊧䉪䊁䊅䈱㐿⊒

– (䈠䈱ઁ) 䉶䊮䉰䊷䊈䉾䊃䊪䊷䉪↪ή✢ㅍ㔚䉲䉴䊁䊛䈱㐿⊒

• ᄢ㔚ജ䊙䉟䉪䊨ᵄ䉕↪䈇䈢ᣂ᧚ᢱഃ↢䈱⎇ⓥ
– (ᐕᐲM2) 䊋䉟䉥䉣䉺䊉䊷䊦↢ᚑ䈱䈢䉄䈱ᧁ⾰䊋䉟䉥䊙䉴೨ಣℂ䉲
䉴䊁䊛䈱⎇ⓥ
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੩ㇺᄢቇ䈮䈍䈔䉎⎇ⓥ2010

FWA⍴〒㔌ㅢା↪24GHz䊧䉪䊁䊅䈱㐿⊒ (with NTT)

ZigBee┵ᧃ↪䊙䉟䉪䊨ᵄฃ㔚䉲䉴䊁䊛䈱⎇ⓥ

䉣䉼䊧䊮䉫䊥䉮䊷䊦䈻䈱SAR @ 80㷄

㶎ኒᐲ 1.1132g/ml
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11.684

3.1864

8.4971

SAR[W/kg]

14.870

ᧁ⾰䊋䉟䉥䊙䉴

ⶄᢙᵄḮ䈮䉋䉎䊙䉟䉪䊨ᵄᾖ

ᵄᢙ䋺2.45GHzᏪ
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ᶐㅘ
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ౝㇱ䈮ๆ䈘䉏䉎㔚ജ

䉧䊤䉴
ㇱ៊㶎

䊋䉟䉥䉣䉺䊉䊷䊦↢ᚑ䈱䈢䉄䈱ᧁ⾰䊋䉟䉥䊙䉴೨ಣℂ䉲䉴䊁䊛䈱⎇ⓥ

PACᴺ䈮䉋䉎䊌䊈䊦䈱㈩⟎ផቯ

䊌䊈䊦䈱⟎

ផቯ䈘䉏䈢⟎

䊎䊷䊛䊐䉤䊷䊚䊮䉫ᚻᴺ䈱⎇ⓥ

Ἣᤊតᩏ↪䊙䉟䉪䊨䊒䊧䊷䊮䈻䈱
䊙䉟䉪䊨ᵄㅍ㔚䉲䉴䊁䊛䈱㐿⊒ 4

੩ㇺᄢቇ䈮䈍䈔䉎SPS⎇ⓥ䈱⁁2010(2/3)
[⎇ⓥ⸳䋧ో࿖ห↪]

• ో࿖ห↪ (METLAB&SPSLAB)
– ᐕᐲណᛯ䊁䊷䊙9ઙ

(SPS&MPT5, 䉝䊮䊁䊅3, ടᾲ1)
[⎇ⓥ䊁䊷䊙㓐ᤨ㓸ਛ!!]

• ᱜ੍▚䈮䉋䉎ᣂ⸳ዉ (2009ᐕᐲ)
– 㔚ജⴡᤊ⹜㛎↪㔚ᵄᥧቶ (A-METLAB)
– 㜞ᕈ⢻䊐䉢䊷䉵䊄䉝䊧䊷&䊧䉪䊁䊅ઁ

– 㜞ᐲ䊙䉟䉪䊨ᵄടᾲᔕ↪䈶⸃ᨆ䉲䉴䊁䊛
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New Facility (2010.10E)
for SPS Satellite Experiment in Kyoto Univ.

For 10mI, 10kW Phased Array Measurement
• 18m x 17 m x 7.3m Anechoic Chamber
• High Power Absorber (>1W/cm2 @ 2.45GHz)
• Clean Room (Class 100,000)
• Near Field Scanner

– 15m Plane-Polar type (10t)
– Phased array control

(Image) Near Field XY Scanner (NSI)12.2m㬍6.7m
Under construction (2010.10E)

(Uji campus, Kyoto Univ.) 6

Phased Array Equipment
in Kyoto University with Melco

Phase Array Antenna

䋨MW Power >1.5䌫W䋩

Pilot Signal Receiver

Pilot Signal Transmitter

Rectenna Array

Mitsubishi Electronic co.
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Phased Array for the SPS and MPT 
in Kyoto University [Melco] (2010.11E )

• 5.8GHzCWN0N
• Separated module antenna/active circuits system
• Rigid antenna plane
• 256 elements
• Active phased array with 1 active circuit  for 1 antenna
• 1.5kW output microwave power
• F class power amplifiers with GaN FETs
• > 7W output in microwave high power amplifier as final stage
• > 70% efficiency in microwave high power amplifier as final 

stage 
• > 40% as total DC-microwave conversion efficiency
• 5-bit MMIC phase shifters
• <30cm thickness as universal experimental equipment
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Rectenna Array for the SPS and MPT
in Kyoto University [Melco] (2010.11E )

• 5.8GHzCWN0N
• 256 elements
• >50% @ 1mW microwave input without LPF
• Frequency  Selective Surface (FSS) for 

suppression of re-radiation

• Load control system for keeping load matching
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㜞ᐲ䊙䉟䉪䊨ᵄടᾲᔕ↪䈶

⸃ᨆ䉲䉴䊁䊛 (H21ᐕᐲ)
A 㜞ᐲ䊙䉟䉪䊨ᵄടᾲᔕ↪䈶⸃ᨆ䉰䊑䉲䉴䊁䊛
1. 䊙䉟䉪䊨ᵄାภ⊒↢ེ 1บ
2. 14GHzᏪ650Wㅴⴕᵄ▤Ⴧེ 1บ
3. 5.8GHzᏪ600W䊙䉫䊈䊃䊨䊮⊒ᝄེ 1บ
4. 800MHz䌾2.7GHzᏪ250W

GaNඨዉჇེ 1บ
5. 䉝䊒䊥䉬䊷䉺 1บ
6. 䉴䊕䉪䊃䊤䊛䉝䊅䊤䉟䉱 1บ

B 㜞ಽ⸃⢻ᯏಽᨆ䉰䊑䉲䉴䊁䊛
1. ⾰㊂ಽᨆᯏ(FT-ICR-MS) 1บ
C 㜞ಽ⸃⢻ᄙర᭴ㅧ⸃ᨆ䉲䉴䊁䊛

㪈㪅ήᯏ↪㔚⇇ᒻ㔚ሶ㗼ᓸ㏜
㩿㪉㪇㪇㫂㪭㩷㪝㪜㪄㪫㪜㪤㪀㩷㪈บ

㪉㪅㩷ᯏ↪ㅘㆊ㔚ሶ㗼ᓸ㏜㩿㪈㪉㪇㫂㪭㩷㪫㪜㪤㪀㩷㪈บ

200kV FE-TEM120kV TEM

㜞ᐲ䊙䉟䉪䊨ᵄടᾲᔕ↪䈶⸃ᨆ䉰䊑䉲䉴䊁䊛

FT-ICR-MS
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੩ㇺᄢቇ䈮䈍䈔䉎SPS⎇ⓥ䈱⁁2010(3/3)
[ቇળᵴേ]
• IEEE

– (2011.4 EuCAP @ Rome (Organizer JAXAᎹፒవ↢))
– 2011.5.12-13 IMWS-IWPT (WPTቇળ) @੩ㇺ (Chair)
– 2011.6 IMS@䊗䊦䉼䊝䉝䈮䈩WPT Organized Session (Organizer)
– 2011.6 ICC@੩ㇺ䈮䈩WPT Organized Session (TPC member)
– Kansai Chapter䈪ᲤᐕWPT䈱䉲䊮䊘䉳䉡䊛 (೨࿁╙2࿁2010.4 @ ੩ㇺ)

• URSI
– 2011.8 GA䈮䈩SPS Organized Session (Organizers)
– Cዊᆔຬળ䈮䈩WPT㑐ㅪ⎇ⓥળ (2010.11.19)

• 㔚ሶᖱႎㅢାቇળ
– WPT2⒳⎇ⓥળ
– 䊙䉟䉪䊨ᵄ⎇, 䉝䊮䊁䊅વ៝⎇䈫䈱䊥䉣䉹䊮
– 䉸䉰䉟䉣䊁䉞ᄢળ, ✚วᄢળ䈪䈱WPT Organized Session 

• ᯏ᪾ቇળ 䊙䉟䉪䊨ᵄ䉣䊈䊦䉩䊷⎇ⓥળ䈻䈱දജ(Energy 
Harvesting㑐ଥ)
㵨 ᯏ᪾ቇળ䈱ಽ㊁ᮮᢿဳᣂㇱ㐷䈫䈚䈩䇸䊙䉟䉪䊨䊶䊅䊉Ꮏቇㇱ㐷䇹⸳┙

㩿↳⺧ਛ㪃ㇱ㐷⸳┙⾥ห⠪㪀
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੩ᄢ↢ሽ⎇ⓥᚲ

ቝቮᄥ㓁⊒㔚ᚲ
⊒ㅍฃ㔚䉲䉴䊁䊛 (’00)
2.45GHz䊙䉫䊈䊃䊨䊮䊶

䊐䉢䊷䉵䊄䉝䊧䊷ઁ @੩ㇺᄢ

5.8䉩䉧ቝቮᄥ㓁⊒㔚
ή✢㔚ജવㅍ䉲䉴䊁䊛 (’01)

5.8GHz䊙䉫䊈䊃䊨䊮䊶
䊐䉢䊷䉵䊄䉝䊧䊷ઁ @੩ㇺᄢ

䊒䊨䉳䉢䉪䊃䋺⚻ᷣ↥ᬺ⋭

䇸ᄥ㓁శ⊒㔚ή✢
ㅍฃ㔚ᛛⴚ⎇ⓥ㐿⊒䇹

(’09- ⶄᢙᐕ)
੩ㇺᄢ䉃ᄢቇ䈲㐿⊒䈱䈢䉄䈱ᆔຬળ

䊜䊷䉦䊷㐿⊒ਥ (ᆔຬ㐳䋺◉ේ)
5.8GHz MMIC䊐䉢䊷䉵䊄䉝䊧䊷

䊒䊨䉳䉢䉪䊃䋺 ✚ോ⋭

䇸㜞䊙䉟䉪䊨ᵄᏪ↪䉝䊮䊁䊅ᛛⴚ䈱
㜞ᐲൻᛛⴚ䈱⎇ⓥ㐿⊒䇹

(’06-’09)
JAXA, ੩ㇺᄢ(◉ේ), ᧲੩ᄢ, 䊜䊷䉦䊷

12GHz ⴡᤊㅢା↪䊐䉢䊷䉵䊄䉝䊧䊷

ଔ㜞ല₸
䊐䉢䊷䉵䊄䉝䊧䊷⎇ⓥ
=SPS䊙䉟䉪䊨ᵄㅍ㔚
䈱䉨䊷䊁䉪䊉䊨䉳䊷

SPSታ, 25%CO2ᷫ䈮ะ䈔䈩䇯䇯䇯

2009ᐕᐲ䋺㜞ᐲ䊙䉟䉪䊨ᵄ㔚ജવㅍ䉲䉴䊁䊛
(SPS䉕⋡ᜰ䈜㔚ജ⹜㛎ⴡᤊ䊐䉢䊷䉵䊄䉝䊧䊷䈱䈢䉄䈱ታ㛎⸳)

(a) 㜞ᐲ䊙䉟䉪䊨ᵄ㔚ജવㅍ↪䊐䉢䊷䉵䊄䉝䊧䊷䊶䊧䉪䊁䊅䉲䉴䊁䊛
(b)㜞ᐲ䊙䉟䉪䊨ᵄ㔚ജવㅍ↪⸃ᨆ䉰䊑䉲䉴䊁䊛 (䉝䊮䊁䊅⸃ᨆ䉲䉴䊁䊛)

(c)㜞ᐲ䊙䉟䉪䊨ᵄ㔚ജવㅍታ㛎↪㔚ᵄᥧቶ (╙2㔚ᵄᥧቶ)
(d) 㜞ᐲ䊙䉟䉪䊨ᵄᔕ↪䉲䉴䊁䊛 (䊙䉟䉪䊨ᵄ䊒䊨䉶䉾䉲䊮䉫ⵝ⟎)

䊙䉟䉪䊨ᵄ䉣䊈䊦䉩䊷વㅍታ㛎⸳METLAB (’96)
䊙䉟䉪䊨ᵄ䉣䊈䊦䉩䊷વㅍ↪㔚ᵄᥧቶ@੩ㇺᄢో࿖ห↪⸳


