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ቝቮᄥ㓁⊒㔚ᚲSPS䈱ᛛⴚ⺖㗴/ᵄലᨐ
•⁜⟵䈮䈲䇸ቝቮⓨ㑆䈪ᄥ㓁శ⊒㔚䇹䈚䇮䇸㕒ᱛⴡᤊ゠䈎䉌䇹䇸䊙䉟䉪䊨ᵄ䈪䈻ή✢㔚ജવㅍ䈚䇹 䇸䈪䈠䈱㔚ജ䉕↪䈜䉎䇹⊒㔚ᚲ
•᭽䇱䈭⸳⸘䈏ሽ䈜䉎䈏䇮䈰100ਁkW䉕䈪↪䈜䉎䈢䉄䈮ᢙkmⷺ䉥䊷䉻䊷䇮1ਁ䊃䊮એਅ䈱ⴡᤊ䉲䉴䊁䊛

䉣䊈䊦䉩䊷

᭽䇱䈭⸳⸘䈏ሽ䈜䉎䈏䇮䈰100ਁkW䉕䈪↪䈜䉎䈢䉄䈮ᢙkmⷺ䉥 䉻 䇮1ਁ䊃䊮એਅ䈱ⴡᤊ䉲䉴䊁䊛
•CO2䊐䊥䊷䈪ᄢⷙᮨ䈭⊒㔚ᚲ䈫䈚䈩䇮䇸䉣䊈䊦䉩䊷ో㓚䇹䈫䇸ⅣႺ⚻ᷣ䇹䈮⽸₂ᄢ
•2040ᐕએ೨䈱ታ䉕⋡ᜰ䈜
Јಾㄼ䈜䉎ⅣႺ㗴䊶䉣䊈䊦䉩䊷㗴䉕⚻ᷣᚑ㐳䈫⍦⋫䈭䈒⸃

䉟䊉䊔䊷䉲䊢䊮䈮䉋䉎ᣂ䈢䈭᥊᳇ೝỗ䈫ᣂ↥ᬺ䊶㓹↪䈱ഃ
㐽Ⴇᗵ䈮ḩ䈤䈢⇇䈱⧯⠪䈻ቝቮ䈫䈇䈉ᣂ䈢䈭䊐䊨䊮䊁䉞䉝䉕ឭ␜
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䊡䊎䉨䉺䉴㔚Ḯ (2004-)
(䊪䉟䊟䊧䉴䊶䊋䉾䊁䊥䊷䊧䉴㔚Ḯ) ᑪ‛ౝ䊙䉟䉪䊨ᵄ㈩㔚䉲䉴䊁䊛(2005-)

ቯὐ㑆ή✢ㅍ㔚(1994-95)

㔚᳇⥄േゞή✢ల㔚䉲䉴䊁䊛(2000-) 㘧⠍䈻䈱ή✢ㅍ㔚(1992)



ᣂ↥ᬺ ή✢㔚ജવㅍ
• ૐᶖ⾌㔚ജ䊂䉞䉳䉺䊦䊂䊋䉟䉴(IC, LED, ᯏEL╬)䈻䈱䊡䊎䉨䉺

䉴㔚Ḯ䈱ታ

• 2005ᐕ㗃䉋䉍⇇ਛ䈪⎇ⓥ⊒䈏Ⴧട䈚䈩䈇䉎䇸Energy ల㔚䊤䊮䊒ὐἮ2005ᐕ㗃䉋䉍⇇ਛ䈪⎇ⓥ⊒䈏Ⴧട䈚䈩䈇䉎 Energy 
Harvesting (ᓸᒙಽᢔ㔚Ḯ)䇹䈻䈱䉟䊮䊌䉪䊃

• 䉨䊷䊁䉪䊉䊨䉳䊷䈲SPS⎇ⓥ䈏ផㅴ䈚䈩䈐䈢䇸䊧䉪䊁䊅䇹

• 㔚᳇⥄േゞ╬䈻䈱ᄢ㔚ജή✢ల㔚䉅น⢻
៤Ꮺ㔚䈱ή✢ల㔚• 㔚᳇⥄േゞ╬䈻䈱ᄢ㔚ജή✢ల㔚䉅น⢻

[㑐ㅪ࿖ౝᵴേ]
–㔚ሶᖱႎㅢାቇળቝቮᄥ㓁⊒㔚ᤨ㒢ኾ㐷ᆔຬળ (2002-)
ᣣᧄᯏ᪾ቇળ 䉟䉪 䊈䊦䉩 ⎇ⓥળ (2007 )–ᣣᧄᯏ᪾ቇળ䊙䉟䉪䊨䉣䊈䊦䉩䊷⎇ⓥળ (2007-)

–䊪䉟䊟䊧䉴⎇ⓥળ (2008-) ᧲ᄢ䊶ၯ₹ᄢ䊶੩ᄢᔒ

–JST, “䇸Ꮧ⭯ಽᢔ䉣䊈䊦䉩䊷ᵴ↪ᛛⴚ䇹䈮㑐䈜䉎⑼ቇᛛⴚᧂ᧪ᚢ

⇛䊪 䉪䉲䊢䉾䊒ႎ๔ᦠ CRDS FY2007 WR 13 2007
㔚᳇⥄േゞ䈱ή✢ల㔚

⇛䊪䊷䉪䉲䊢䉾䊒ႎ๔ᦠ, CRDS-FY2007-WR-13, 2007
–(⽷)ᯏ᪾ᝄ⥝දળ⚻ᷣ⎇ⓥᚲ, “䊡䊎䉨䉺䉴䊈䉾䊃ะ䉣䊈䊦䉩䊷ᄌ

឵䊂䊋䉟䉴䈮䈍䈔䉎䉒䈏࿖ᛛⴚ䈱ᦸᕈ㵱, ᯏ᪾Ꮏᬺ⚻ᷣ⎇ⓥ

ႎ๔ᦠH19-2-1A 2007 ╬

੍᷹

ႎ๔ᦠH19 2 1A, 2007              ╬
[㑐ㅪ࿖㓙ᵴേ]
–IEEE RWS2009 Energy Harvesting Organized Session
–IEEE MTTS Kansai Chapter Workshop ‘Wireless Power p p
Transmission’ 2009.8.29

–IEEE IMSWorkshop2010 ‘Wireless Power Transmission’ 
proposed

“Energy Harvesting/Scavenging”䈫䈇䈉䉨䊷䊪䊷
䊄䈏䉒䉏䉎⺰ᢥ䈱⊒ᢙផ⒖ (2007⺞ᩏ)

ή✢ㅍ㔚/ల㔚䈻䈱ᦼᓙ

2009 5 42009.5.4

2007 3 26 2009.82007.3.26
නⴕᧄ

2009.10

ᣂ↥ᬺ 䊐䉢䊷䉵䊄䉝䊧䊷

䊐䉢䊷䉵䊄䉝䊧䊷 = ⶄᢙ䈱䉝䊮䊁䊅䈪䊎䊷䊛ᣇะᓮ䉕ⴕ䈉ᛛⴚ

[⁁]
䈲䊧 䉻 ᛛⴚ(ァ↪ 䊥 䊃䉶䊮䉲䊮䉫↪)䈮↪ (ァ↪ᢙජ⚛ሶ 䊥– 䈲䊧䊷䉻䊷ᛛⴚ(ァ↪䊶䊥䊝䊷䊃䉶䊮䉲䊮䉫↪)䈮↪ (ァ↪ᢙජ⚛ሶ, 䊥
䊝䊷䊃䉶䊮䉲䊮䉫↪ 100⚛ሶએਅ)

– ᳃↢↪䈲Willcom(PHS)䈱ၮዪ䈫䈚䈩4-8⚛ሶ䈱䉝䉻䊒䊁䉞䊑䉝䊧䊷(䊐䉢䊷䉵䊄
䉝䊧 䈱◲ᤃ )䈏ዉ䈘䉏䈩䈇䉎䈱䉂䉝䊧䊷䈱◲ᤃ )䈏ዉ䈘䉏䈩䈇䉎䈱䉂

[㗴ὐ]
– ⾌↪ኻലᨐ(ዉ䈮䉋䉎䊜䊥䉾䊃䈫⾌↪䈱Ყセ)䈱⭯䈘 = 䊐䉢䊷䉵䊄䉝䊧䊷䈲䈅䉏䈳

䈏 䈭䈒 䉅ઁ ᚻᴺ 䉲 䊛䈏ᚑ┙䈇䈇䈏䇮䈭䈒䈩䉅ઁ䈱ᚻᴺ䈪䉲䉴䊁䊛䈏ᚑ┙

[SPS䈮䉋䉎䉟䊮䊌䉪䊃]
– ૐ䉮䉴䊃㜞ല₸䊐䉢䊷䉵䊄䉝䊧䊷䈱㐿⊒
– 䉴䊏䊮䉥䊐䋺៤Ꮺၮዪ䇮ゞタ䊧䊷䉻䊷䇮᭽䇱䈭㔚ᵄ䉶䊮䉰䊷╬

[࿖ౝ䈱ᣢሽᛛⴚ(౮⌀)]

䈐䈒8ภⴡᤊタ 䈣䈇䈤ⴡᤊタ
ㅍା࡞ࡘࠫࡕ

⛎㔚ㇱ

䊓䊥タ↪ⴡᤊㅢାⵝ⟎䋨ㅍା♽䋩 ή✢ㅍ㔚↪(੩ᄢ)䊓䊥タ↪ⴡᤊㅢାⵝ⟎

䊙䉟䉪䊨ᵄㅍ㔚䉲䉴䊁䊛=䊐䉢䊷䉵䊄䉝䊧䊷䈱㜞ല₸ൻ䊶シ㊂ൻ
ቝቮ䉲䉴䊁䊛 (᭴ㅧ䊶ᓮ䊶ᾲ䊶㔚Ḯઁ)䈱㜞ല₸ൻ䊶シ㊂ൻቝቮ䉲䉴䊁䊛 (᭴ㅧ ᓮ ᾲ 㔚Ḯઁ)䈱㜞ല₸ൻ シ㊂ൻ

1. 㜞ല₸䊶㜞ᵄኻᔕFET (HAP↪䇮䊄䊤䉟䊋↪)㐿⊒ (GaN╬)
2. 㐿⊒䈚䈢FET䉕↪䈇䈢F⚖㜞ല₸HPA㐿⊒㐿⊒ 䉕↪ ⚖㜞ല₸ 㐿⊒
3. 㐿⊒䈚䈢FET䉕↪䈇䈢(F⚖)㜞ല₸䊄䊤䉟䊋䉝䊮䊒㐿⊒
4. 1)-3)䈪MMICൻ䈚䈩㜞ല₸ -> 㜞ല₸ൻ䈫1䉼䉾䊒ൻ䈪シ㊂ൻ
5. ૐ៊ᄬ㜞♖ᐲ⋧ᓮᣇᴺ䈱㐿⊒ (ૐ៊ᄬ䉴䉟䉾䉼䊮䉫⚛ሶ㐿⊒䉃)( )
6. ή✢⋧หᦼ䈱⊒ዷ
7. 1)-6)䉕᧚ᢱ䊧䊔䊦䈪䉅ਗⴕ䈚䈩ᬌ⸛䈚䇮シ㊂ൻ
8. 㜞ല₸ൻ䈪シ㊂ൻ䈏น⢻䈭ᾲ࿁〝䈱ᦝ䈭䉎シ㊂ൻ
9. 㜞䈱㔚Ḯ࿁〝㐿⊒䈮䉋䉎⛎㔚࿁〝䈱シ㊂ൻ
10.䊙䉟䉪䊨ᵄㅍ㔚࿁〝+ᄥ㓁㔚ᳰ䈱ዷ㐿᭴ㅧ䈫䈚䈩䈱シ㊂ൻ(䉲䉴䊁䊛䈮䉋䉎シ㊂

ൻ䈫᧚ᢱシ㊂ൻ)
11 ઁᣇᑼ( 䉫䊈䊃 䊮╬)䈫Ᏹ䈮Ყセᬌ⸛11.ઁᣇᑼ(䊙䉫䊈䊃䊨䊮╬)䈫Ᏹ䈮Ყセᬌ⸛
12.ඨዉ+࿁〝䈱㜞ല₸ൻ䈮䉋䉎䊙䉟䉪䊨ᵄฃ㔚ᢛᵹ⚛ሶ䊧䉪䊁䊅䈱㜞ല₸ൻ

䉝䊮䊁䊅ᛛⴚ

䊎䊷䊛ᓮᛛⴚ

ඨዉᛛⴚ

ᾲᓮᛛⴚ

㔚Ḯᛛⴚቝቮ᭴ㅧ䊶ᓮᛛⴚ

䊙䉟䉪䊨ᵄ࿁〝ᛛⴚᓮᛛⴚ ᾲᓮᛛⴚ

੩ㇺᄢઁ

䉟䉪 ᵄ࿁〝ᛛⴚ

JAXAઁ



SPS⎇ⓥὐ䋺੩ᄢ↢ሽ⎇ⓥᚲ

䊙䉟䉪䊨ᵄ䉣䊈䊦䉩 વㅍታ㛎⸳METLAB (’96)

ቝቮᄥ㓁⊒㔚ᚲ
⊒ㅍฃ㔚䉲䉴䊁䊛 (’00)

5.8䉩䉧ቝቮᄥ㓁⊒㔚
ή✢㔚ജવㅍ䉲䉴䊁䊛 (’01)

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↪⸳

⊒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

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 ⚻ᷣ↥ᬺ⋭

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

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

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)

੩ㇺᄢ䉃ᄢቇ䈲㐿⊒䈱䈢䉄䈱ᆔຬળ
䊜䊷䉦䊷㐿⊒ਥ

5.8GHz MMIC䊐䉢䊷䉵䊄䉝䊧䊷

( )
JAXA, ੩ㇺᄢ, ᧲੩ᄢ, 䊜䊷䉦䊷

12GHz ⴡᤊㅢା↪䊐䉢䊷䉵䊄䉝䊧䊷

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(a) 㜞ᐲ 䉟䉪 ᵄ㔚ജવㅍ↪䊐 䉵䊄䉝䊧 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⟎)

SPS⎇ⓥὐൻ (ⷐ᳞ਛ)
25%CO2ᷫ䈮ะ䈔䈩䇯䇯䇯

ᦨᄢ10mĳ䊐䉢䊷䉵䊄䉝䊧䊷䈮䈧䈭䈏䉎䉲䉴䊁䊛
( )㜞ᐲ 䉟䉪 ᵄ㔚ജવㅍ↪䊐 䉵䊄䉝䊧 ฃ㔚䊧䉪䊁䊅䉲䉴䊁䊛(a)㜞ᐲ䊙䉟䉪䊨ᵄ㔚ജવㅍ↪䊐䉢䊷䉵䊄䉝䊧䊷䊶ฃ㔚䊧䉪䊁䊅䉲䉴䊁䊛

• 䈱ᦨ㜞䈱ቝቮ䊙䉟䉪䊨ᵄㅍ㔚ᛛⴚ䉕↪䈇䈢ቝቮታ⸽ታ㛎↪䊐䉢䊷
䉵䊄䉝䊧䊷䈮䈧䈭䈏䉎䉰䊑䉲䉴䊁䊛䉵䊄䉝䊧 䈮䈧䈭䈏䉎䉰䊑䉲䉴䊁䊛

• 䉴䉬䊷䊦╬䈲એᓟ䈱⎇ⓥ䈮䈧䈭䈏䉎චಽ䈭䉰䊑䉲䉴䊁䊛
• ᰴ䈱䊐䉢䊷䉵䊄䉝䊧䊷⎇ⓥ䈮↪䈇䉎䈖䈫䈏䈪䈐䉎᳢↪⎇ⓥ⸳

ฃ㔚䊌䊈䊦ฃ㔚䊌䊈䊦

ᧄ

䊙䉟䉪䊨ᵄ
䊎䊷䊛

ฃ㔚䊌䊈䊦

᨞บ

䋨࿕ቯ᨞บ䋩

䊧䉪䊁䊅䉰䊑䉲䉴䊁䊛ో᭴ㅧ

䊐 䉵䊄䉝䊧 䉰䊑䉲䉴䊁䊛 (㔚ജ⹜㛎ⴡᤊᔒะ)
⋥ᵹ or
䊎 䊛䊌䉺 ⸘᷹

+䊙䉟䉪䊨ᵄㅍ㔚ታ㛎䈱䈢䉄䈮ᔅ㗇䈱ฃ㔚䉰䊑䉲䉴䊁䊛
= 㜞ᐲ䊙䉟䉪䊨ᵄ㔚ജવㅍฃ㔚䊧䉪䊁䊅䉰䊑䉲䉴䊁䊛

䊐䉢䊷䉵䊄䉝䊧䊷䉰䊑䉲䉴䊁䊛 (㔚ജ⹜㛎ⴡᤊᔒะ) 䊎䊷䊛䊌䉺䊷䊮⸘᷹

ᦨᄢ10mĳ䊐䉢䊷䉵䊄䉝䊧䊷䈏᷹ቯน⢻䈭䉲䉴䊁䊛(1/2)
(b)㜞ᐲ䊙䉟䉪䊨ᵄ㔚ജવㅍ↪⸃ᨆ䉲䉴䊁䊛(b)㜞ᐲ䊙䉟䉪䊨ᵄ㔚ജવㅍ↪⸃ᨆ䉲䉴䊁䊛

• 10mĳ䊐䉢䊷䉵䊄䉝䊧䊷䈏᷹ቯน⢻

=㆙ᣇ⇇(䉝䊮䊁䊅⋥ᓘ䈮ኻ䈚䈩චಽ㆙䈇〒㔌)䈪᷹䉎䈱䈏䊔䉴䊃䈪䈅䉎䈏=㆙ᣇ⇇(䉝䊮䊁䊅⋥ᓘ䈮ኻ䈚䈩චಽ㆙䈇〒㔌)䈪᷹䉎䈱䈏䊔䉴䊃䈪䈅䉎䈏䇮
2.45GHz䈪䈲800mએ䈫䈭䉎䈱䈪䇮ㅢᏱ䈱ᚻᴺ䈪䈲᷹ቯਇ⢻

= ㄭற⇇᷹ቯ䉲䉴䊁䊛(12mⷺ⒟ᐲ)䈏ᔅ㗇

ᦨᄢ10kW䈱㔚ജ䉕⸘᷹น⢻• ᦨᄢ10kW䈱㔚ജ䉕⸘᷹น⢻

= ኾ↪䈱᷹ቯ䉲䉴䊁䊛ᔅ㗇

() ᳓ᐔဳㄭற⇇᷹ቯ䉲䉴䊁䊛12.2m㬍6.7m() ု⋥ဳㄭற⇇᷹ቯ䉲䉴䊁䊛18m㬍12m

ᦨᄢ10mĳ䊐䉢䊷䉵䊄䉝䊧䊷䈏᷹ቯน⢻䈭䉲䉴䊁䊛(2/2)
( )㜞ᐲ䊙䉟䉪䊨ᵄ㔚ജવㅍ↪⸃ᨆ䉲䉴䊁䊛(c)㜞ᐲ䊙䉟䉪䊨ᵄ㔚ജવㅍ↪⸃ᨆ䉲䉴䊁䊛

• (b)䈏⚊/᷹ቯน⢻䈭䉰䉟䉵䈱㔚ᵄᥧቶ+ቝቮ↪䉝䊮䊁䊅
ታ㛎䈱䈢䉄หᥧቶ䉕䉪䊥 䊮䊑 䉴ൻታ㛎䈱䈢䉄หᥧቶ䉕䉪䊥䊷䊮䊑䊷䉴ൻ

• (b)+(c)䈪⇇໑৻䈱ᄢဳቝቮ↪䉝䊮䊁䊅᷹ቯⵝ⟎

⸳⸘



SPSታ㛎Ἱ 㔚ജ⹜㛎ⴡᤊSPSታ㛎Ἱ – 㔚ജ⹜㛎ⴡᤊ -
• H-IIA 1ၮ䈪ᛂ䈤䈕ᗐቯ
• 㜞ᐲ400km⒟ᐲ䈱ૐ゠ (࿁90ಽ⒟ᐲ)
• 䊐䉢䊷䉵䊄䉝䊧䊷䈮䉋䉎䊙䉟䉪䊨ᵄㅍ㔚
• ⠨䈋䈉䉎ቝቮታ⸽ታ㛎• ⠨䈋䈉䉎ቝቮታ⸽ታ㛎

– ቝቮ-㑆䉅䈚䈒䈲ቝቮ-ቝቮ㑆ㅍ㔚ታ㛎
– 㜞♖ᐲ䊎䊷䊛ᓮታ㛎

䊒 䉵– ቝቮ䊒䊤䉵䊙䈮㑐䈜䉎ታ㛎
– ᄢဳ䉝䊮䊁䊅ዷ㐿ታ㛎
– 㜞ᄥ㓁㔚ᳰ䈮㑐䈜䉎ታ㛎

• 䈖䉏䉁䈪䈱䊙䉟䉪䊨ᵄㅍ㔚ታ㛎䇮
䊨䉬䉾䊃ታ㛎䉕䈋䈢䇸䉰䊒䊤䉟䉵䇹䉕㊀ⷞ

ᵄᢙ䉇䉝䊮䊁䊅ᓘ 䊒䊤 䊃䊐 䊛╬䉕• ᵄᢙ䉇䉝䊮䊁䊅ᓘ䇮䊒䊤䉾䊃䊐䉤䊷䊛╬䉕
ᨵエ䈮ᬌ⸛

╬╬

䉟䊜䊷䉳࿑

ᣂ↥ᬺ 䊙䉟䉪䊨ᵄ䊒䊨䉶䉾䉲䊮䉫(ടᾲ)ᔕ↪ᣂ↥ᬺ 䉟䉪 ᵄ 䉾䉲䊮䉫(ടᾲ)ᔕ↪

䇼䊙䉟䉪䊨ᵄ䊒䊨䉶䉾䉲䊮䉫(ടᾲ)䈱․ᓽ䇽

ᄢ㔚ജ(䉣䊈䊦䉩䊷)䊙䉟䉪䊨ᵄᛛⴚ

⺃㔚ടᾲ䋺ᾲવዉ䉕ᔅⷐ䈫䈚䈭䈇ౝㇱടᾲᣇᑼ䇮ടᾲㅦᐲ䈲᧚ᢱቯᢙ䋨⺃㔚₸䋩䈮ଐሽ

䊶ടᾲ䊛䊤䈏ዋ䈭䈇 ĺ 㜞ຠ⾰᧚ᢱ䋨ဋ৻ຠ⾰䇮㜞ኒᐲ╬䋩䈻䈱ᦼᓙ
䊶ㆬᛯടᾲ䈏น⢻ ĺ ᣂ⚛᧚↢ᚑ䈻䈱ᦼᓙ

䊙䉟䉪䊨ᵄടᾲ䈱ౣᵈ⋡

䊶ㆬᛯടᾲ䈏น⢻ ĺ ᣂ⚛᧚↢ᚑ䈻䈱ᦼᓙ
䊶ടᾲᤨ㑆䈏⍴䈇 ĺ ⋭䉣䊈䈻䈱ᦼᓙ

丝

㘩ຠಽ㊁ 㔚ሶ䊧䊮䉳䇮⸃ಓ

ᯏ᧚ᢱಽ㊁ 䉯䊛䈱ੇ῎䇮䊙䉟䉪䊨ᵄ⸅ᇦᔕ᧚
ᢱ䷣

䷮
丬
ᵄ

ᯏ᧚ᢱಽ㊁ ੇ῎䇮 䉟䉪 ᵄ⸅ᇦᔕ

ήᯏ䊶㊄ዻ᧚ᢱಽ㊁ 䊙䉟䉪䊨ᵄ⚿䇮䊅䊉᧚ᢱ䊒䊨䉶䉴䇮㜞ᯏ⢻᧚ᢱ↢ᚑ

ᢱ
ಽ
㊁

ട
ᾲ

ᧁ᧚ಽ㊁ ੇ῎䇮ടᎿ䇮䊋䉟䉥䉣䉺䊉䊷䊦↢ᚑ䈱䈢䉄䈱೨ಣℂ

䊒䊤䉵䊙ಽ㊁ 䊒䊤䉵䊙ബ

ක≮ಽ㊁ ዪㇱടᾲ䈮䉋䉎䈏䉖ᴦ≮䋨䊊䉟䊌䊷䉰䊷䊚䉝䋩
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ታ
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ዊ䈘䈇䉝䊮䊁䊅䈱㓸ว䇯 㔚ᵄ䈱䉎

䉺䉟䊚 䊮䉫䉕䈝䉌䈜䈖䈫䈪䇮 䉝䊮䊁䊅

䉕േ䈎䈜䈖䈫䈭䈒 ㅍ㔚ᣇะ䉕ᓮ䈪䈐䉎䇯
䊙䉟䉪䊨ᵄㅍ㔚
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