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RFIDࠊ࡟ࡵࡓࡿࡍ⌧ᐇࢆ఍♫ࢫࢱ࢟ࣅࣘ  ࡋࡲࡽ࠶ RFIDࠋࡿ࠸࡚ࢀࡉ㛤Ⓨࡀ⾡ᇶ┙ᢏࡢࡃከࡵྵࢆ ࣥࢭࡣࢢࢱ

RFIDࠋࡿࢀࡉࡁ᭩ࡳㄞࠊࡾ㏦࡬ࢲ࣮ࣜࢆࢱ࣮ࢹࡓࢀࡉグ㘓ࠊࡋసື࡟࠸஫࠾࡟ࢡ࣮࣡ࢺࢵࢿ࣮ࢧ ࢺࢵࢿ࣮ࢧࣥࢭ

つ᱁ࠊ࡚ࡗࡼ࡟㟁Ἴἲࡢ᪥ᮏࠋࡿࢀࡉᮇᚅࡀ⏝ศ㔝࡛ᛂࡢࡃከ࡝࡞ὶ≀ࠊ་⒪ࠊ㎰ᴗࡣࢡ࣮࣡ RCR STD-1 ࡿࡅ࠾࡟

᭱኱㟁ຊᐦᗘࡣ 1mW/cm2࡛ࠊࡾ࠶RFID ၥ࠺࠸࡜ࡿ࡞ࡃపࡀ⋠ຠࡢὶᅇ㊰ᩚࠊࡵࡓࡢࡑࠋ࠸ࡉᑠࡀ㟁ຊࡿྲྀࡅཷࡀ

㢟Ⅼࠊ࡛ࡇࡑࠋࡿ࠶ࡀRFID ᥦ᱌ࢆࢼࢸࢡࣞ࡜ࢼࢸࣥ࢔ࡢࢫࣥࢲ࣮ࣆࣥ࢖࠸㧗ࠊ࡟ࡵࡓࡿࡍୖྥࢆ⋠ὶຠᩚࡢࢢࢱ

ࡣ✲◊ᮏࠋࡿࡍ ISM ࡿࡅ࠾࡟ࢻࣥࣂ 2.45GHz ᨺᑕᦆࡢࢼࢸࣥ࢔ࠊ࡜ࡿࡍࡃ㧗ࢆࢫࣥࢲ࣮ࣆࣥ࢖ࠋࡿࡍウ᳨࡚࠸࠾࡟

ኻᩚ࡜ὶᅇ㊰ࡢ⥺㊰ᦆኻࡀቑຍࡢࡽࢀࡇࠊࡵࡓࡿࡍᦆኻ᳨࡚࠸ࡘ࡟ウࠋ࠸࡞ࡽ࡞ࡣ࡚ࡃ࡞ࡋᮏ✏࡛50ࠊࡣȐ௨ୖࡢ

RFID ࡋ࡜ᶆ┠ࢆ࡜ࡇࡿᚓࢆࢫࣥࢲ࣮ࣆࣥ࢖࡞㐺᭱ࠊࡾࡼ࡟࡜ࡇࡿࡍẚ㍑ࢆ⋠ὶຠᩚࡓ࠸⏝ࢆࢱ࣮࣑ࣞࣗࢩࢆࢢࢱ

 ࠋࡿ࠸࡚
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Development of a Highly-efficient Receiving Element for RFID 
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Abstract  In order to realize ubiquitous sensor network society, RFID, as one of the basic technique, has succeeded in mutual 

cooperation sensor network. RFID sensor network can be used in agriculture, medical welfare, distribution, etc. The maximum 

power density that supplied for RFID tag in Japan is 1 mW/cm2, so the power RFID tag received is limited. It means the 

rectifier circuit will be different to have high efficiency. Therefore, we propose a high impedance patch antenna and rectenna 

circuit instead of using the Cockcroft Walton circuit to obtain a highly-efficient RFID tag. A passive RFID tag at 2.45GHz 

ISM band is appropriate. Losses of antenna and microstrip line in rectenna circuit must be taken into consideration. We 

compare the loss and efficiencies of the antenna and the rectenna circuit while using higher impedance than 50ohm. Then, we 

can obtain the optimized impedance. 

Keyword  high impedance antenna, rectangular patch antenna, rectification circuit, RFID sensor network 

1. ◊✲⫼ᬒ࣭┠ⓗ 
‵ࡸᗘ ࡿࡅ࠾࡟ቃ⎔ࡢࡾ࿘ࠊࡣ࡜ࢡ࣮࣡ࢺࢵࢿ࣮ࢧࣥࢭ

ᗘࡢ࡝࡞᝟ሗࢆᚓ࡚ࠊ┦஫࡟᝟ሗ஺᥮ࠋࡿ࠶࡛࡜ࡇࡿࡍRFID

ࠋࡿ࠶࡛⾡ᢏ࠸࡞ࡏ࠿Ḟ࡚࠸࠾࡟ࢡ࣮࣡ࢺࢵࢿ࣮ࢧࣥࢭࡣ

RFID ୍ࡿࡍ⏝ᛂ࡟㎰ᴗࠊ࡛ࡇࡇࠋࡿࢀࡉ⏝ศ㔝࡛ᛂ࠸ᖜᗈࡀ

RFIDࠋࡿࡆᣲࢆ౛ࡘ ᝟ࡢᅵተࠊࡋ⨨タ࡟࡝࡞⏿ࡸ⏣Ỉࡣࢢࢱ

ሗࢆ཰㞟ࢱ࣮ࢹࠊ࡚࠸⏝ࢆࢡ࣮࣡ࢺࢵࢿ⥺↓ࠊࡋ⟶⌮௙⤌ࡳ

ࠊࡋศᯒࢆ᝟ሗࡿࢀࡉ཰㞟ࠊ࡛ࡇࡑࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡍᵓ⠏ࢆ

⏘ࡢ≀㎰సࠊࡾࡼ࡟ࢀࡇࠋࡿ࠿ศࡀቃ⎔ࡿ࡚⫱ࢆ≀㎰స࠸ࡼ

㔞࡜ࡿࡀୖࡀᮇᚅࠋࡿࢀࡉ 

 

ඛ⾜◊✲[1]࡛ࡣ 2 ศ๭࣐ࣉࢵࣜࢺࢫࣟࢡ࢖ 3 ➃Ꮚࢼࢸࣥ࢔

ࢱ⥺↓ࣈࢩࢵࣃࡁ௜ࢧࣥࢭᗘ ࡓ࠸⏝ࢆ㟁᪼ᅽᩚὶᅇ㊰ཷ࡜

ᅗ)ࡿ࠸࡚ࢀࡉᥦ᱌ࡀࢢ ࣥࢱࠊࢆ㟁ຊࡓࢀࡽᚓ࡛ࢼࢸࣥ࢔ࠋ(1

ᩚ࡞⋠㧗ຠ࡚ࡗࡼ࡟࡜ࡇࡿࡏࡉ୪ิඹ᣺ࢆᅽᅇ㊰᪼࡜ᅇ㊰ࢡ

ὶࠋࡿ࠸࡚ࡋ࡜⬟ྍࢆᮏ◊✲࡛ࡢࢫࣥࢲ࣮ࣆࣥ࢖ࠊࡣ㧗࢔࠸

⡆⣲ࢆὶᅇ㊰ᩚࠊࡋ␎┬ࢆᅇ㊰ࢡࣥࢱ࡛࡜ࡇࡿ࠸⏝ࢆࢼࢸࣥ

໬ࢆࢢࢱ⥺↓ࡿࡍ࡟ᥦ᱌ཷࡢࢢࢱ⥺↓ࠋࡿࡍಙ㟁ຊࡣ 100mW

⣭࡜ᑠࡿ࠿࠿࡟ࢻ࣮࢜࢖ࢲࠊࡵࡓ࠸ࡉ㟁ᅽࡣᑠࡋ࡚ࡗ࡞ࡃࡉ

ࡿࡍ໬ࢫࣥࢲ࣮ࣆࣥ࢖㧗ࢆὶᅇ㊰ᩚࡧࡼ࠾ࢼࢸࣥ࢔ࠊࡀ࠺ࡲ

ࡽ࠼⪄࡜ࡿ࠶࡛⬟ྍࡀ࡜ࡇࡿࡍບ㉳ࢆ㟁ᅽ࠸㧗࡚ࡗࡼ࡟࡜ࡇ

 ࠋࡿࢀ
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ᅗ 1 ඛ⾜◊✲࡛ᥦ᱌ࢢࢱ⥺↓ࡿ࠸࡚ࢀࡉ  

2. 㟁Ἴἲࡿࡅ࠾࡟ RCR STD-1 つ᱁࡚࠸ࡘ࡟  
ධຊ㟁ຊࡀኚᩚ࡚ࡗࡼ࡟࡜ࡇࡿࢃὶᅇ㊰ࡢຠ⋡ࡀ

ኚࡅཷࡽ࠿ࢼࢸࣥ࢔ࠊ࡛ࡇࡑࠋࡿࢃධࡿࢀ㟁ຊ࣋ࣞࡢ

RCR STD-1ࠋࡿ࠶ࡀᚲせࡿ࡭ㄪࢆࣝ ࡾࡼ࡟ 2.4GHzࠊ[2]
ᖏࡿࡅ࠾࡟㟁Ἴ㜵ㆤࡢᇶ‽್ࡣ㟁ຊᐦᗘ 1mW/cm2 ࡀ

ᇶ‽᭱ࡢࢼࢸࣥ࢔ࠊࡓࡲࠋࡿ࡞࡜኱ฟຊ㟁ຊࡣ 300mWࠊ

ࡣ኱⤯ᑐ฼ᚓ᭱ࡢࢼࢸࣥ࢔ 20dBi ࡟‽ᇶࡢࡇࠋࡿ࠶࡛

ᇶ࡙ࡅཷࡢࢼࢸࣥ࢔࡚࠸ධࡿࢀ㟁ຊࣞ࣋ࣝࡀᘧ (1)࡛
ィ⟬࡛ࠋࡿࡁ  

2          (1) 

ࠊ࡛ࡇࡇ GࠊἼ㛗ࡣ ࠊ฼ᚓࡢࢼࢸࣥ࢔ࡣ 2 ࡣ

㟁ຊᐦᗘ࡛ࡅཷࡀࢼࢸࣥ࢔ࠊࡾࡼ࡟ࢀࡇࠋࡿ࠶ධࡿࢀ

㟁ຊࡣ 100mW ⣭௨ୗ࡜ィ⟬࡛ࠋࡿࡁ  
 

3. ᪉ᙧࢼࢸࣥ࢔ࢳࢵࣃ                  
ࠊࡵࡓࡘᣢࢆᛶ≉ࡓࢀඃࡢࡃከࡣࢼࢸࣥ࢔ࢳࢵࣃ

ᵝ࡞ࠎศ㔝࡛ᛂ⏝ࡣࢼࢸࣥ࢔ࢳࢵࣃࠋࡿ࠸࡚ࢀࡉ࿘Ἴ

タィࢆࢼࢸࣥ࢔࡞ᑠᆺ໬ࡾࡼ࡟ࢱ࣮࣓ࣛࣃࡢᇶᯈ࡜ᩘ

ከࡢ࡝࡞᪉ᙧࠊ෇ᙧࡣࢼࢸࣥ࢔ࢳࢵࣃࠊࡓࡲࠋࡿࡁ࡛

ᵝ࡞ᙧ࡟⡆༢࡟タィࠋ࠺⾜ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩࠊࡋ  
ᮏ◊✲ࡣ᪉ᙧ┤⥺೫Ἴࢆࢼࢸࣥ࢔ࢳࢵࣃタィ࢔ࠊࡋ

ࣥࢲ࣮ࣆࣥ࢖ࠋ࠺⾜ࢆウ᳨࡚࠸ࡘ࡟⋠ᨺᑕຠࡢࢼࢸࣥ

ࡢᐇ㝿ࠊࡵࡓࡿ࡞ࡃ⣽ࡣᖜࡢ㟁⥺㊰⤥࡜ࡿࡍࡃ㧗ࢆࢫ

〇సࡣ㞴ࠊ࡛ࡇࡑࠋ࠸ࡋ⤥㟁⥺㊰ࡢᖜ୍ࢆᐃ (3mm)࡟
タィࠊࡋ⥺㊰୍ࢆࢳࢵࣃ࡜యࠊ࡚ࡗࡼ࡟࡜ࡇࡍ࡞ࡳ࡟

ࠋ࠺⾜ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩ  
࡚ࡗࡼ࡟ᇶᯈࡣ࣮ࣥࢱࣃᨺᑕ࡜ࢬ࢖ࢧࡢࢼࢸࣥ࢔

࡛ࢺࣥ࢖࣏࡞㔜せࡣ㑅ᢥࡢᇶᯈࡿࡍ⏝౑ࠊࡵࡓࡿ࡞␗

⾲ࡣ✲◊ᮏࠋࡿ࠶ 1 ࣔࢆᇶᯈࡢࢱ࣮࣓ࣛࣃࡿࢀࡉ♧࡟

ࣟࢡ࢖ᇶᯈୖ࣐ࠋ࠺⾜ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩ࡚ࡋ࡜ࣝࢹ

ἼࡢἼ㛗ࡣ┿✵୰ࠋࡿ࡞ࡃ▷ࡾࡼᘧ ࢆᐇຠἼ㛗ࡽ࠿(2)

ィ⟬࡛ࠋࡿࡁ  

                     (2) 

ࠊ࡛ࡇࡇ ࠊ࿘Ἴᩘࡣ ࠊ⋠ẚㄏ㟁ࡣ ࠶ග㏿ᗘ࡛ࡣ

☢࡜ㄏ㟁య⿦Ⲵ✵Ὕࡣࢻࣥࣛࢢ࡜ࢼࢸࣥ࢔ࢳࢵࣃࠋࡿ

Ẽഃቨࡢࢼࢸࣥ࢔ࠊࡵࡓࡿࡁ࡛ࡀ࡜ࡇ࠺ᢅ࡟ඹ᣺ࣥ࢖

ࡿࡁண᝿࡛ࡀࢫࣥࢲ࣮ࣆ ሙࡢࢼࢸࣥ࢔ࢳࢵࣃ᪉ᙧࠋ[3]

ᘧࡣపඹ᣺࿘Ἴᩘ᭱ࠊྜ (3)࡛ィ⟬࡛ࠋࡿࡁ  

           (3) 

ࠊ࡛ࡇࡇ ㊥㞳࡛ࡢ࡛ࡲࢪࢵ࢚ࢼࢸࣥ࢔ࡽ࠿㟁Ⅼ⤥ࡣ

ࢱ࣮࣑ࣞࣗࢩ⏺☢㟁ࠋࡿ࠶ HFSS ࣔࢼࢸࣥ࢔ࡿࡅ࠾࡟

ᅗࢆࣝࢹ 2 ࡣࢬ࢖ࢧࡢࢼࢸࣥ࢔ࠋࡍ♧࡟ ㏆

⾲ࠋࡓࡏࡉ⠊ᅖ࡛ኚ໬ࡢࡃ 2 ࠋࡍ♧ࢆ್࠸ࡋヲ࡟  
 

    
   ᅗ 2 ᪉ᙧࢺ࢘࢔࢖ࣞࡢࢼࢸࣥ࢔ࢳࢵࣃ  

 

 

⾲ 2 ᪉ᙧࢬ࢖ࢧࡢࢼࢸࣥ࢔ࢳࢵࣃ  

࣮ࣆࣥ࢖

ࢫࣥࢲ  
[ohm] 

ࡢࢳࢵࣃ  
ࢬ࢖ࢧ  

[mm2] 

ᇶᯈࡢ  
ࢬ࢖ࢧ  

[mm2] 

⤥㟁⥺㊰ࡢ  
㛗ࡉ  [mm] 

50 36.2 70 52 100                    5.85 

100 35.8 70 52  6.1 

150 35.6 70 53 100 7.2 

200 35.2 72 49  10.2 

400 35 72 50  11.5 

 

⾲ 1 ᇶᯈࢱ࣮࣓ࣛࣃࡢ  

➢ྕ  㔞   ್  

 
┦ᑐㄏ㟁⋡  2.6 

tan  ㄏ㟁ṇ᥋  0.002 

conductor ఏᑟ⋡  5.8e7 siemens/m 
H ᇶᯈࡢཌࡉ  1.6 mm 
T ᑟయࡢཌࡉ  0.018 mm 
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4. ᪉ᙧࡢࢼࢸࣥ࢔ࢳࢵࣃᨺᑕຠ⋡  
࡛ࡲࡿࡍᨺᑕࢆ㟁Ἴࠊࡣ㟁ຊࡓࢀࡉධຊ࡟ࢼࢸࣥ࢔

ࡇ࡜ࡢࢺ࣮࣏ࠋࡿࢀࡉ㈝ᾘ࡚ࡋ࡜࣮ࢠࣝࢿ࢚࡞ࠎᵝ࡟

ࠋࡿࡍ⩏ᐃ࡜㟁㟁ຊ⤥ࢆ㟁ຊࡓࢀࡉ㟁⤥࡟ࢼࢸࣥ࢔࡛ࢁ

ࣥ࢔ࠊࡧ࿧࡜཯ᑕ㟁ຊࢆ㟁ຊࡓࢀࡉ཯ᑕࡽ࠿ࢼࢸࣥ࢔

㟁ຊࡓࡗࢃఏࠋࡿࡍ࡜᭷ຠ㟁ຊࢆ㟁ຊࡓࡗࢃఏ࡟ࢼࢸ

ࡓࢀࡉᦆኻ࡛ࢼࢸࣥ࢔࡜㟁ຊࡓࡋᨺᑕࡽ࠿ࢼࢸࣥ࢔ࡣ

㟁ຊ࡟ศࡽࢀࡇࠋࡿࡅ㟁ຊࡢ㛵ಀᘧࡣᘧ ᘧ࡜(4) (5)࡛⾲

ࠋࡿࢀࡉ  
             (4) 

                    (5) 

ࠊ࡛ࡇࡇ ࠊ㟁㟁ຊ⤥ࡣ ࠊ཯ᑕ㟁ຊࡣ ᦆࡣ

ኻ㟁ຊࠊ ࠊᨺᑕ㟁ຊࡣ ࡇࡑࠋࡿ࠶᭷ຠ㟁ຊ࡛ࡣ

ࡓࢀࡉᦆኻ࡛ࢼࢸࣥ࢔ࡾࡼ࡟ᨺᑕ㟁ຊ࡜᭷ຠ㟁ຊࠊ࡛

㟁ຊࢆィ⟬࡛ࠋࡿࡁᅗ 3 ࣥࢲ࣮ࣆࣥ࢖ࡢࢼࢸࣥ࢔ࡽ࠿

ࡀ࡜ࡇࡿ࠶ᗘ࡛⛬ࡌྠࡰ࡯ࡣᨺᑕᦆኻࡶ࡚ࡋኚ໬ࡀࢫ

ᅗࠊࡓࡲࠋࡿ࠿ࢃ 4 ࣮ࣥࢱࣃᨺᑕࡢࢼࢸࣥ࢔࡟࠺ࡼࡢ

ࠋࡿ࠿ศࡀ࡜ࡇ࠸ࡉᑠࡶ␗ᕪࡢ  

ᅗ 3 㛵ಀࡢᇶᯈᦆኻࡧࡼ࠾⋠ᨺᑕຠ࡜ࢫࣥࢲ࣮ࣆࣥ࢖  

 

  ᅗ 㛵ಀࡢ࣮ࣥࢱࣃᨺᑕ࡜ࢫࣥࢲ࣮ࣆࣥ࢖ 4  

5. 㧗ᩚࢫࣥࢲ࣮ࣆࣥ࢖ὶᅇ㊰  
ḟ࡟ᅗ 5 ࣥࢲ࣮ࣆࣥ࢖ධຊ࡚࠸⏝ࢆὶᅇ㊰ᩚࡍ♧࡛

ᩚࡢࡇࠋ࠺⾜ࢆウ᳨࡚࠸ࡘ࡟⋠ຠࡢὶᅇ㊰ᩚࡿ࡞␗ࢫ

ὶᅇ㊰ྜᩚࡣ⥺㊰ࠊ┤ὶ⤖ྜᩚࠊࢧࣥࢹࣥࢥὶ࢜࢖ࢲ

ࠊࢻ࣮ ⥺㊰࡜ᖹ࡚ࡗࡼ࡟ࢧࣥࢹࣥࢥ⁥ᵓᡂࡿࢀࡉ

ࡣᦆኻࡢࢻ࣮࢜࢖ࢲࠊ࡟᝿ⓗ⌮ࠋ[4] 0 ὶᩚࠊࡤࢀ࠶࡛

ᅇ㊰ࡢຠ⋡ࡀ ᐇ㝿ࠊࡋ࠿ࡋࠋࡿࡁ࡛⌧ᐇ࡟࡛ࡲ100%

኱ࡀ⋠ຠࡾࡼ࡟㟁ᅽࡾࡀୖࡕ❧࡜᢬ᢠࡢࢻ࣮࢜࢖ࢲ࡟

ࢲ࣮ࣆࣥ࢖ධຊ࠸㧗ࠊ࡛ࡇࡑࠋ࠸ከࡣሙྜࡿࡀୗࡃࡁ

ࡇࡿࡆୖࢆ㟁ᅽࡿࢀࡉ༳ຍ࡟ࢻ࣮࢜࢖ࢲ࡚࠸⏝ࢆࢫࣥ

ࠋࡿ࠸࡚࠼⪄࡜ࡿࡁ࡛ୖྥࡀ⋠ὶຠᩚࠊ࡛࡜  

 
ᅗ 5 ᩚὶᅇ㊰ࢺ࢘࢔࢖ࣞࡢ  

 
6. ᩚὶᅇ㊰ࡿࡅ࠾࡟⥺㊰ࡢᦆኻ  

ࡃ㧗ࡀࢫࣥࢲ࣮ࣆࣥ࢖ࡢ㊰⥺ࣉࢵࣜࢺࢫࣟࢡ࢖࣐

⬟ྍࡿࡀୖࡀ㊰ᦆኻ⥺ࠊࡾ࡞ࡃ⣽ࡀᖜࡢ㊰⥺ࠊ࡜ࡿ࡞

ᛶࠊ࠼⪄࡜ࡿ࠶ࡀADS ࣮ࣆࣥ࢖ࡿ࡞␗࡛࡜ࡇࡿ࠸⏝ࢆ

ADSࠋࡿ࡭ẚࢆ㊰ᦆኻ⥺ࡢࢫࣥࢲ ࣥࣙࢩ࣮࣑ࣞࣗࢩ࡛

⾲ࡣࢱ࣮࣓ࣛࣃᇶᯈࡿࡍ 1 ࡓࢀࡉ⾲࡟ HFSS ࢸࣥ࢔࡛

ࠊ࡚࠸࠾࡟ࣥࣙࢩ࣮࣑ࣞࣗࢩࠋࡿ࠶࡛ࡌྠ࡜ᇶᯈࡢࢼ

⥺㊰ᖜࡢィ⟬ࡀ㠀ᖖ࡟㔜せ࡛ࠋࡿ࠶፹㉁ࡿ࠶࡛✵┿ࡀ

⥺㊰ࡢᖜࡢࢫࣥࢲ࣮ࣆࣥ࢖࡜㛵ಀࡀᘧ ࠸࡚ࡋ♧࡛(6)

ࡿ ࠋ[5]  

          (6) 

ࠊ࡛ࡇࡇ ࠊࢫࣥࢲ࣮ࣆࣥ࢖ᛶ≉ࡣ ࢺࢫࣟࢡ࢖࣐ࡣ

ࠊᖜࡢ㊰⥺ࣉࢵࣜ ᘧࠋࡿ࠶࡛ࡉ㧗ࡢᇶᯈࡣ ࠊࡽ࠿(6)

࡞ࡃ⣽ࡀᖜࡢ㊰⥺࡟ࡶ࡜࡜ࡿ࡞ࡃ㧗ࡀࢫࣥࢲ࣮ࣆࣥ࢖

ࠋࡿ࠿ศࡀ࡜ࡇࡿ  

 

⾲ ᖜࡢࣉࢵࣜࢺࢫࣟࢡ࢖࣐  3  

ࢫࣥࢲ࣮ࣆࣥ࢖  
[ohm] 

ࣉࢵࣜࢺࢫࣟࢡ࢖࣐

⥺㊰ࡢᖜ [mm] 
50 4.404 

100 1.202 
150 0.367 
200 0.104 
400 0.0006 
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50Ȑࡽ࠿ 400Ȑࣉࢵࣜࢺࢫࣟࢡ࢖࣐ྛࡢ࡛ࡲ⥺㊰ࡢ

ᖜࢆ ADS ⾲ࡀᯝ⤖ࡓࡋ⟭ィ࡚࠸⏝ࢆ 3 ࡲࠋࡿࢀࡉ♧࡛

ࢆࡉ㛗ࡢࣉࢵࣜࢺࢫࣟࢡ࢖࣐ࠊࡓ 40mm ᅗࡓࡋタィ࡜

6 ADSࠋ࠺⾜ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩࠊ࡚࠸⏝ࢆᅇ㊰ࡢ ࡛

ᚓࡿࢀࡽ ࡜ ᘧࢆᦆኻࡢ㊰⥺ࠊ࡚࠸⏝ࢆ ࠸⏝ࢆ(7)

࡚ィ⟬ࠋࡿࡍ  

                   (7) 

⥺㊰࡜ࢫࣥࢲ࣮ࣆࣥ࢖ࡢ⥺㊰ᦆኻࡢ≉ᛶࡣᅗ 7 ࡉ⾲࡟

ࡰ࡯ࡣ㊰ᦆኻ⥺ࡢ200Ȑ௨ୗࠋࡿࢀ 0 ࠿200Ȑࠊࡾ࠶࡛

ࡽ 400Ȑ࡚ࢀࡘ࡟ࡿࡍ᪼ୖࡀࢫࣥࢲ࣮ࣆࣥ࢖ࡣ࡛ࡲᦆ

ኻࡃࡋ⃭ࡀቑຍࡀ࡜ࡇࡿࡍศࠋࡿ࠿  
 

 

ᅗ 6 ADS ࢺ࢘࢔࢖ࣞࡢ㊰ᦆኻ⥺ࡢ࡛  

 
    ᅗ ᦆኻࡢ㊰⥺ࡢࢫࣥࢲ࣮ࣆࣥ࢖ྛ 7  
 
7. ᩚὶᅇ㊰ࡢຠ⋡࡚࠸ࡘ࡟  

ᅗ 8 ࢆὶᅇ㊰ᩚࡍ♧ ADS ࣥࣙࢩ࣮࣑ࣞࣗࢩ࡚࠸⏝ࢆ

ࡣධຊ㟁ຊࠋ࠺⾜ࢆ 10mW40ࠊmW80ࠊmW ⥺ࠊሙྜࡢ

㊰ࡀࢫࣥࢲ࣮ࣆࣥ࢖ࡢኚᩚ࡚ࡗࡼ࡟࡜ࡇࡿࢃὶຠ⋡ࡢ

≉ᛶࡀᅗ 9 ᦆኻࢻ࣮࢜࢖ࢲࠊࡓࡲࠋࡿࢀࡽᚓ࡟࠺ࡼࡢ

ᅗࡣᛶ≉ࡢ 10 ࡽ࠿50Ȑࠋࡿ࠸࡚ࡋ♧࡛ 200Ȑࡣ࡛ࡲ⥺

㊰ࡢᦆኻࡌྠࡀ⛬ᗘ࡛ࢆࢫࣥࢲ࣮ࣆࣥ࢖ࠊࡵࡓࡿ࠶㧗

ࠋࡓࡋண᝿࡜ࡿࡍୖྥࡀ⋠ὶຠᩚ࡚ࡗࡼ࡟࡜ࡇࡿ࡞ࡃ

ࡣ⋠ὶຠᩚࡢ㧗᭱ࠊࡋ࠿ࡋ 75Ȑࡽ࠿ 125Ȑࡢ㛫࡛ࡗ࠶

ཎࡓࡋపୗࡀ⋠ຠ࡛ࢫࣥࢲ࣮ࣆࣥ࢖࠸㧗ࡾࡼ125Ȑࠋࡓ

ᅉࡢࢻ࣮࢜࢖ࢲࠊࡣ࡟ࡵࡓࡿ࠼⪄ࢆ㟁ὶ≉ᛶࡶ⪃៖ࡍ

ࡀ㟁ὶࡿࢀὶ࡟ࢻ࣮࢜࢖ࢲࠋࡿ࠶ࡀᚲせࡿ ࡉᑠࡾࡼ

ࠋࡿ࠶ࡀሙྜࡿࢀࡉ࡞ࡳ࡜㛤ᨺ≧ែࡀࢻ࣮࢜࢖ࢲࠊ࡜ࡃ

ᘧࡣ ࠋࡿࢀࡉ⾲࡛(8)  

              (8) 

᭱ᚋࢆࢫࣥࢲ࣮ࣆࣥ࢖ࠊ࡟㧗࡚ࡗࡼ࡟࡜ࡇࡿࡍࡃ 75
Ȑࡽ࠿ 125Ȑࡢ㛫ᩚὶຠ⋡ࡀ 50Ȑࡾࡼ 5%⛬ᗘࡢຠ⋡

ࠋࡓࡋୖྥࡀ  

 
ᅗ 8 ADS ࢺ࢘࢔࢖ࣞࡢὶᅇ㊰ᩚࡢ࡛  

 

ᅗ ࡢ⋠ὶຠᩚࡢࢫࣥࢲ࣮ࣆࣥ࢖ྛ 9  
ᯝ⤖ࣥࣙࢩ࣮࣑ࣞࣗࢩ  

ᅗ 10 ࡿࡅ࠾࡟ὶᅇ㊰ᩚࢫࣥࢲ࣮ࣆࣥ࢖ྛ  
ᯝ⤖ࣥࣙࢩ࣮࣑ࣞࣗࢩࡢᦆኻࢻ࣮࢜࢖ࢲ  
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ࡵ࡜ࡲ .8  
RFID ࢆ㟁ຊࣞ࣋ࣝࡿࢀධࡅཷࢆࢢࢱ RCR STD-1 つ

᱁100ࠊࡾࡼ࡟mW ௨ୗ⣭࡜ィ⟬࡛ࢸࣥ࢔ࠊࡓࡲࠋࡓࡁ

ࡣ኱ฟຊ㟁ຊ᭱ࡢࢼ 300mW ࠋࡿ࡞࡟‽ᇶ࡜  
HFSS ࡛᪉ᙧࢆࢼࢸࣥ࢔ࢳࢵࣃタィࢲ࣮ࣆࣥ࢖ࠊࡋ

ࡣࢫࣥ 50Ȑࡽ࠿ 400Ȑࡢࢼࢸࣥ࢔ࡢ࡛ࡲᨺᑕຠ⋡ࡀᚓ

ࠋࡓࡗ࠿ศࡀ࡜ࡇࡿ࠶ᦆኻ࡛ࡢᗘ⛬ࡌྠࡰ࡯ࠊࢀࡽ  
ᩚὶᅇ㊰ࡢ⥺㊰ࢆࢫࣥࢲ࣮ࣆࣥ࢖ࡢኚ᥮࡜ࡇࡿࡍ

ࡣᦆኻࡢ200Ȑ௨ୗ࡛⥺㊰ࠋࡓࡋウ᳨ࢆᦆኻࡢ㊰⥺ࠊ࡛

ᑠ୍ࠊࡃࡉ᪉࡛ 200Ȑ௨ୖࡃࡋ⃭ࡣቑࡀ࡜ࡇࡿ࠼ศ࠿

ࠊ࠸⾜ࢆࣥࣙࢩ࣮࣑ࣞࣗࢩࡢὶᅇ㊰ᩚࠊ࡟ᚋ᭱ࠋࡓࡗ

75Ȑࡽ࠿ 125Ȑ୍࡛ࡲ␒㧗࠸ຠ⋡ࡀᚓࠋࡓࢀࡽᚑ᮶ࡢ

50Ȑࡾࡼࢫࣥࢲ࣮ࣆࣥ࢖ຠ⋡ࡀ ࠋࡓࡋ5%ྥୖ  
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