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ӭᾚ̱ᾐ ὕ ↔ ἶ Ƕὕ ɕɫȮɧɞ      

 

 

 ӭᾚ̱ɵȦɪȭɆɫɉȭȷ ǵ ḹ 
 

                                 
   
 

 
 

  ͈ǏǷ 
 ɵ ǵל Ǳ᾽ Ʋ ǵ ӓ 
 ɵ ḹǵᶧḿʫ̈ǵ ӓ 
 ɵꜘ ᴜșדȈǦ ɵ ḹǵʴ ɵ ǵ 
  ɔɧɁȭɚɁȭȷӓ 
 ɵӭᾚ̱֗Ǻ ǵⅎǓȑ ꜘ ᴜǵẉǖǵ  
  ǿǵ᾽      
 
                     
      
  
 
 
 
 
 

ӭᾚ̱ᾐ ὕ ɕɫȮɧɞǵ  
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ǯǱǪǭǋȒǚǯǶƲ 

̔ КǲǑǋǭ ǲȏȒ Ǔᶩ ǲǱǪǦǚǯ 

ӭᾚ̱ ѝ ǲ֓ЊǠȒǦȈǵ˲ ȵȷɄɞǵʥ  

ἶӰ Ǔ ǫ ǯ̔ Ǔ ȈȒ ǵʥʝ  

ɵ ɧȢɱǒȐꜘ ᴜȅǮǵʝ ǞǦȵȷɄɞș 

ǮǔȒ ʥ  

ǵ ǓȖǒȒȹɶɩȷɜɱǵ  
       

˲ ǵ  
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Ǟǋȩɨȫɣɧɞǯὕ ș֝ȑЊȓǦ ǵ     

 

ȩɨȫɣɧɞ֗Ǻ ǵ ⱪ  
 
 ƦLSIȵȷɄɞƲ Ʋ ὑƲȵȷɄɞ ǵЋ̱ș 
  ̱ ǲἶȀȒ˗͈ɗɶȷǵὕ ʫǵʴǲǱ 
  ǋ ș  

 Ʀ ̝˲ǯẎἶ ἶ Ǔǯȉǲ֞ ǠȒǚǯ 

 ἶ ʴ ˲ ˗ ₳ 17 ₴↓
₳ 19 ₴↓ ǯǞǭƲⅎῬẎἶșʴⱲǲƲⅎῬ› ẎἶƲ
ⅎῬ⁸ ẎἶƲ῎ῇẎἶ֗Ǻӭᾚ̱ ̔ ǓӲҘǞǭ
ǞǦȉǵǮƲ ǵɉɶȸș֚ ǞǦȉǵƳ 
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ɕɫȮɧɞǵ ǯ  

 ȿɁɕɵȵȷɄɞʝ ᾚЊɪɗɩ  
  ɵֺ ȵȷɄɞ ǲǑǘȒ˗͈ǲḨǬǖὕ  

  ɕɫȹȷ  
  ɵɕɫȹȷǯ ǵ ǵ ᵎǲǑǘȒὕ  
  ɵѝ Ʋ ͔ ǵ ǵ˗͈ǲḨǬǖὕ  

  ɅȶȽɩ  
  ɵ˿ ǵ ǔ ƲɍɶɇɵȻɓɆѝ ƲɄȷɆ Ʋ  

  ȠɈɫȮƲ ᶥ  
  ɵʺ Ḩ ᶥ ǵὕ ȠɈɫȮǯ ᶥ  
  ɵ ὑǵ ǯɅȶȽɩ ὑᶅǵὕ ὕ  

  ὕ  
  ɵȿɁɕὕ Ʋ ǵ Ʋר ר  
  ɵ ɂɶɩǵ̓ Ʋ˗͈ǲḨǬǖ ὕ  

  ȵȷɄɞ ɟȩɆɫɉȭȷ  
  ɵɫɚɁɆǵ ǵὕ Ʋҍ  

  ӭᾚ̱ ǲǑǘȒ ↓ᾐ ˲ǯǞǭǵ 
    ʴ Ἥ᷀ǯǱȑǍȒꜘ Ҙǵ ǋ˲ ǵ    
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ɵ Ʋ ș ֻǠȒ Ʋ Ʋ ǵ ɵ 

 ѝ Ҙǵὕ  

Кὦ 

ɵ ǵ ǯ ȵȷɄɞșדȈɕɫȹȷș ֻӓ 
 ǠȒҘ 
ɵ ǯ ǵ ὑǲǑǘȒ ș ɵѝ ǞƲǤȓș ᵎǠȒҘ 

LSI  

ǞǦǋ˲ ϑ 

ɵӭᾚ̱ ɕɫȹȷǯḨ ǵɅɎȢȷ ᶥ ǵʰ ș ♬ǞǭƲ 

 ʰ ǵ ḢǮ ǠȒ Ҙș ǠȒ˲  
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ʴ ˲ ǯǞǭǵ ǵѝ  



 

ɵὕ ǵLSIɅɎȢȷǯȵȷɄɞ˿ ș ὑǞǭƲֺ ǵɅȶȽɩƲ 

 ȠɈɫȮᶥ ș ǞƲȵɝɣɪɶȵɥɱǲȏȑ ͔ǞƲὕȿɁɕ 

 Ǯר ș ὑǠȒὕ  

Кὦ 

ɵӭᾚ̱ɅɎȢȷǵ ș֚ר ǜǢǦ ǵר ǋLSI Ҙ 

ɵȵȷɄɞɉɶȸǲ ֻǞǦLSIǵ Ҙ 

LSI  

ǞǦǋ˲ ϑ 

ɵȠɈɫȮɵɅȶȽɩLSI ș̱ ǲ ♬ǞǭƲ ǵʰζǲ 

 ̬ ǠȒLSI ɕɫȹȷǉȒǋǶLSIꜘ ȵȷɄɞș ἶ ǞƲ 

 ǲḨǬǖ ֻ Ǳ ɵ Ҙș ǠȒ˲  

 LSI  
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ɵɕɨɱɆḨ Ʋɠȶɣɶɩὕ ǵ Ʋ ș ὕ Ʋ ǵ 

   ǯ ǵׄʣר  

Кὦ 

ɵȵȷɄɞɉɶȸǲ ֻǞǦLSIǵ ɵ˿  

ɵꜘ ȵȷɄɞǵ ֻ ɵ Ҙ 

ǞǦǋ˲ ϑ 

ɵLSIꜘ ȵȷɄɞǵ șȻɓɆȉדȈǭ̱ ǲ ♬ǞƲ̓ LSI 

 ǵ ɵ ȉἶ ǞǭƲ ǉȒȵȷɄɞ Ҙș ǠȒ 

 ˲  

LSIꜘ ȵȷɄɞ  
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ʺǯǱȒ ǵ ⱪ 

ɵ ɕɫȹȷǵ ǵ ǯὕ ǵ ș̓ ǞǦ ɕɫ 
 ȹȷὕ ǲȏȒ ♬ 

ɵLSI ǲȏȒʝ ǞǦLSI ǵɕɫȹȷǵὕ ǲȏȒЋ 
 ̱ϑǵ  

ɵ ᴜᴜ Ʋ ʣǵǦȈǵׄר ɕɫȹȷǲǑǘȒѝ Ʋ ͔ 
 ǵὕ  

ʺǯǱȒ  
 

  LSI ɕɫȹȷḨ  
  LSI ɕɫȹȷꜘ  
  ӭᾚ̱ ɕɫȹȷǲǑǘȒѝ ɵ ͔   

 LSI ɕɫȹȷɵ 
    ɅɎȢȷȱɶȷ 
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ӭᾚ̱ᾐ ὕ ȵȷɄɞ ѝ ᾍꜘȱɶȷ  

ȩɨȫɣɧɞǶƲ ǞǦǤȓǥȓ3ǫǵ ș ȆֻȖǢǦȱɶȷ 



ʺǯǱȒ ǵ ⱪ 

ɵɅȶȽɩȵȷɄɞ ǲǑǘȒȵȷɄɞ̔ ǒȐὕҲ̸ ͔ȅǮǵ 
 ʝ ὕ  ̓ ƲɄȷɆ Ʋ șדȇ  

ɵɅɎȢȷǵ șר ǞǦȠɈɫȮᶥ șRFᶥ ǵ ǵὕ  
 ȵɝɣɪɶȵɥɱɵᶥ ȵɝɣɪɶȵɥɱ  

ɵϼ  CMOS ȠɈɫȮᶥ ֗ǺRFᶥ ǵȿɁɕ ὑǲȏȑƲ ὑ  
 ǯὕ ὑ ǲȏȒ ὑ ǵὕ ♬ 

LSI   LSI ȱɶȷ 

ʺǯǱȒ  
 

 [ Ĭ]  LSI  
  ɅȶȽɩʣ̬ ɵ ⅎῬ⁸ Ẏἶ  
  ɅȶȽɩȢɱȽɓȥɶȷ   ȠɈɫȮᶥ ǵ  
  ȠɈɫȮᶥ ǵ ὑ        RFᶥ ǵ ǯ ὑ 
                   ₴ ǓǉȒǵǮ   
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ɵɟȩɆɫȵȷɄɞꜘ ǯǞǭɫɚɁɆș֝ȑʣǙ ǵḨ  
 ǒȐὕ ȵȷɄɞǵ Ȇ ǭɵὕ ǲȏȒὕ ♬ 
ɵ᷂Ḣ ǲὭ ǞǦ˗͈ǲḨǬǖȵȷɄɞ ὕ ɜȢȱɱḨ 
 ȻɓɆșדȇ  
ɵϼ ὕ ǵ˗͈ἶ ǲȏȒ ǯḨ ὕ ǵὕ ǲȏȒ 
 ♬ 
ɵ ɂɶɩǯɠɅɩș ǞǦɕɨɱɆ ǵ ר Ʋ̭  
ר   

LSIꜘ ȵȷɄɞȱɶȷ 

ʺǯǱȒ  
 

 [ ĭ]  LSI ꜘ ȵȷɄɞ 
  ȵȷɄɞ ɟȩɆɫȵȷɄɞ  
  ϼ ֻὕ  
  ɕɨɱɆḨ ǵ̭ ῎ῇẎἶ                     
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ӭᾚ̱ᾐ ὕ ↔ ʝ ǯῂʹ  
        H22.4.1 

Ӵ̬ ׀        ►          

 
 

     ֺȱɶȷВ         

  [ ī\  ɕɫȹȷɵɅɎȢȷ     
 ʴ ƲẎ ƲĦῇ  

 
     
   

 IC ̸ ͔Ḩ  ⅎῬ› Ẏἶ  Ħ   

 LSI ɕɫȹȷḨ    ῇƲʴῬƲ    

 LSI ɕɫȹȷꜘ    ῇƲʴῬƲ    

 ӭᾚ̱ ɕɫȹȷǲǑǘȒѝ ɵ ͔    ʣ   

  [ Ĭ\       
  

 
ɅȶȽɩʣ̬ ɵ  Ħ1 
           ⅎῬ⁸ Ẏἶ  

  ╣ʴƲ ′   

 
ɅȶȽɩȢɱȽɓȥɶȷ  

                    ₳ 2 ₴↓ Ǣǡ  
    

   

 ȠɈɫȮᶥ ǵ     ῑ Ʋ ᷇   

 ȠɈɫȮᶥ ǵ ὑ ₳ 2 ₴↓ Ǣǡ    ῑ Ʋὄ Ʋ˹  
  

 RFᶥ ǵ ǯ ὑ    ּ ƲĦ˜Ӧ ƲĦ    

  [ ĭ\  ꜘ ȵȷɄɞ       

 ȵȷɄɞ⅜  ⅎῬ› Ẏἶ  Ħ3    ʴ ƲẎ ƲĦῇ    

 ȵȷɄɞ ɟȩɆɫȵȷɄɞ  Ħ4   
 ʢ ƲĦ ʴ Ʋ ῴƲ 
 Ħ ƲĦῇ ƲĦ̯Ƶ  

  

 ϼ ֻὕ  Ħ5  ₳ 2 ₴↓ Ǣǡ       

 ɕɨɱɆḨ ǵ̭    ֦ Ʋ Ʋ˜    

  ḹ ǲǫǋǭ Ħ ⅎῬ› ẎἶƲӔˉ″ἶ ⁸ƲĦ1 ⅎῬ⁸ ẎἶƲĦ2 ⅎῬ› Ẏἶ 

  ► ǲǫǋǭ Ħǵ ► ǶƲӲҘ̔ ǵ ► ș ǠƳӽǵǱǋ ► ǶƲӭᾚ̱ ʴ ˲ ȱɱȻɶ 

  ȵȠɞ ǵ ► ș ǠƳ 

LSI ɕɫȹȷɵɅɎȢȷȱɶȷ 

īǒȐ ̊ʣ 
ĬǒȐ ̊ʣ 
ĭǒȐ ̊ʣ 

LSI ȱɶȷ 

īǒȐ ̊ʣ 
ĬǒȐ ̊ʣ 
ĭǒȐ ̊ʣ 

LSI ꜘ ȵȷɄɞȱɶȷ 

īǒȐ ̊ʣ 
ĬǒȐ ̊ʣ 
ĭǒȐ ̊ʣ 

Ƕ ₴  
ƫǶ₳ 2 ↓  
ƪǶ ₴ Ǯ₳ 2 ₴↓ Ǣǡ 
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ӭᾚ̱ᾐ ὕ ↔ǵῂʹ Ǳǰ 

ᾍ  ǫǵȱɶȷǋǡȓǒș₁ ǜȓȒ ǶƲⅎῬẎἶẎἶ ϼ  
      ἶ  ῂʹ ǲЊἶǞǭǖǧǜǋƳǤȓ̊Ẇǵ ǲǫǋǭ 
  ǶƲ₁ ǜȓȒ ș ǲ ὑǞǭǑȑȅǢȚƳǦǧǞƲКὦǲȏȑ  
  ɵ ἧ›ἶȋ ἶșῂʹǞǭǋȒǚǯǓ ȅǞǋƳ 

̝˲ׄǘǵӭᾚ̱ᾐ ὕ ↔ǮǶƲ ǵ3ȱɶȷǒȐǋǡȓǒʝǫ 
 ș ǵǍǏƲ► ȱɶȷǵ ὑǠȒ ǲȏȑӴ̬șʹ♬ǠȒǯ ὑ 
 ș ʦǞȅǠƳ 
  Ʀ ɕɫȹȷɵɅɎȢȷȱɶȷ 
  Ʀ ȱɶȷ 
  Ʀ ꜘ ȵȷɄɞȱɶȷ 
 

ȱɶȷǲ ͜Ǳǖ₁ ǠȒ ǵȆ֕ǶƲ ǵʝ ѝǵ֞ ǵ  

 ȉǉȑȅǠƳ   ֞ ʹ   
 

Ẏἶ ἶ ǯֿ ↓Ǯʝ ǲ֞ ș˔ὑǞǭǑȑȅǠƳ ǵ  
 ͜Ǯ1 10 ׀ ↓ǵȏǍǲ˲ Ѱ șǠȒḹֻȉǉȑȅǠǵǮ˔ȈǛ 
 ˓ ǖǧǜǋƳ    
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 ǲǫǋǭ 
 ֞ ʹ  1ȱɜ 4,000 Л 
  1 15 ȱɜǮ ǜȓǭǋȅǠƳ1 ǠȀǭ֞ ǵḹֻƲ 
   Л¥ Л 

   
 ὕ ǲ͜Ȓ  
Ƽ׀    ̸ ͔Ḩ ƽǮǶƲӔˉ″ἶ  
  ⁸Вֿ ȹɱȽɶǮὕ ș ǋȅǠǓƲǚǵ Ǯǵ 
  ὕ ǲ͜Ȓ șὕ Ǯ ǞǭǋǦǧǔȅǠƳǤǵ̀ǲ 
  ὕ ǲ͜Ȓ ș ǞǭǋǦǧǖǚǯǓǉȑȅǠƳ 
  ȅǦƲὕ ᷂ǿǵ Ҳ Ƕֺ ǞǭǖǧǜǋƳ 

 
Ǥǵ̀ Ԍ ҥϐ ƼȫɡɨȠ◐ ͝ Ҟ ƽǲ ǠȒǚ
ǯǓǮǔȅǠƳ ǔǵ Ʋ ǶƲ֝ ǋ ǮǉȒ

ɵ Ҙ ǵֺ ↑ ȹɱȽɶǲǑᵂǋֻȖ
ǢǖǧǜǋƳ 

 ǶƲ http://www.ehdo.go.jp/index.html  
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ī LSIɕɫȹȷɵɅɎȢȷ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

LSI ɕɫȹȷḨ  
LSI ɕɫȹȷꜘ  
 
 MOSLSI ɅɎȢȷǵ ̸ș ǞǭƲLSI ș ǠȒ ɕɫȹȷƲ 
͈ǏǷƲɨȻȮɧɓȡƲȦɁȿɱȮƲ ӓɵ ǵḨ ș 
ἶǺƲǜȐǲ ↓Ǳ Ǳ ɕɫȹȷ ș ǍǦȈǵὕ  
șἶǽƳ 

ӭᾚ̱ ɕɫȹȷǲǑǘȒѝ ɵ ͔  
 
 ɵɕɫȹȷǲǑǘȒḨ ɵר ș ȅǏǦʣǮƲ ɵɕ 
ɫȹȷǵ ɵ ǲʥ֯ Ǳ ѝ ǲǫǋǭƲǤǵ ὑԍ  
ǯ ↓ɵ ᶪșƲ ͔˗͈ș˧Ǐǭ ǠȒƳȅǦƲֺѝ  
ǵ ⱪșЕ̱ ǲ ǮǔȒȏǍǲƲὕ ǯ ȆֻȖǢǭ ǠȒƳ 
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 Ĭ LSI   Ǥǵ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ɅȶȽɩʣ̬ ɵ  ⅎῬ⁸ ẎἶǮ  
 
  

 

 

  

 ɅȶȽɩȢɱȽɓȥɶȷ  ₳ 2 ₴↓ Ǣǡ  
 
  

CMOS  
PCB  

  

 ȠɈɫȮᶥ ǵ  
 
  CMOS  

CMOS SN ȹɆAD  

MATLab  

Spectre CMOS  
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Ĭ LSI  Ǥǵ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 ȠɈɫȮᶥ ǵ ὑ     (₳ 23 ₴↓ Ǣǡ  
 
 CMOS AD DA  

DC AC  

 

IC  

  

RFᶥ ǵ ǯ ὑ 
 
 CMOS GHz RF  

VCO RF MOS  

100% RF  
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  ĭ LSIꜘ ȵȷɄɞ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  ȵȷɄɞ ɟȩɆɫȵȷɄɞ  
 
 LSI  

 

 

 

  ϼ ֻὕ     ₳ 23 ₴↓ Ǣǡ  
 
 LSI  

 

 

LSI  

  ɕɨɱɆḨ ǵ̭  
 
  LSI  
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 ѩ     ḹ ⅎῬ› Ẏἶ   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  IC ̸ ͔Ḩ  
 
   

 

 

 ȵȷɄɞ⅜  
 
 LSI  

Verilog- HDL  
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LSI ɕɫȹȷḨ  
LSI ɕɫȹȷꜘ   

ɪȶȷɆṄ⁹ ӓ ǿǵ Њ 

ֺ ǵὕ Ʋ ǵ ἧǱǰ 
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ȦɁȿɱȮ ˓ 

ҲǵɆɧɱȶȷȽ Қ ὑ 22 



MOSLSI Ὀ ᴜ 
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ͨ
 

 

 
 

 
 

 



( ) 
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CPU 

 

 

 

 
  
  
   

 RF  

 
   
   

 
    

 

 
(  

 

 
   
   

AD,DA  
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ɅȶȽɩʣ̬ ɵ  

ʣ ̸ ǞǦ˿ ɍɶɇ 
  ȤȥȠɔɫɁȭᶫ ǵ  
ֳʣ ɨȷɆǵ  
ֳʤ ȻɓɆȤȥȠǵȠɩȲ 
  ɨȸɞǵ  
     ȮɩɶɕǮ˿ ǵ̸  
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ɅȶȽɩȢɱȽɓȥɶȷǵ1ȱɜ 

ATA [ATA- 4] : 264Mbps) Serial ATA [SATA- 1] : 1.2Gbps) 

SCSI [Ultra320] : 2.56Gbps) IEEE1394 : 800Mbps) 

PCI : 1Gbps) PCIe : 4Gbps) 

 
Serial SCSI  
2010 10Gbps  

GHz   29 

23   



͜  ὑǵ ᶫ 

 

T  

RG17450m  

RG17450cm  

 

1. T  
 
2. DTG  
 
3. 50m  
 
4. 50m  

30 



31 

ȵȷɄɞ ɟȩɆɫȵȷɄɞ ǵ 
ǯ ⱪ 

Åֺ ɫɚɁɆǱǰǵḨ ǯǱȒɟȩɆɫɉȭȷǲ
ḨǬǖѰⱣȵȷɄɞǵ Ʋ ș ǒȐƲ
Ʋὕ Ʋ ͔ȅǮșὕ ș Ǟǭʹ♬ǠȒƳ 

 

Åὕ Ǳἶ ̱ ↔ἶǶ4ȱɜѝǵȆ ǮǉȑƲ
11 ȱɜǶὕ ǑȏǺǤǵ ɕɪȺɱɄɶ
ȵɥɱ)ǒȐ ȑ ǪǭǋȒƳ 

 

Å̸ Ƕ 1 Ǯ ǞǭǋȒ ɵ Ǯǉ
ȑƲֿ ǲ ᾚș ►ǠȒƳ 
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5.  
 

 

 

 

 

 

1  

3  

2  
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ɫɚɁɆὕ ȱɜ7 - 11) ⱪǯ ȓ 

1)  

   
 

2)  

   A
B pick & place

 

3)   new?) 
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Terminal A 

Terminal C 

Terminal B 

Terminal D 

   

©  

 

 

 

 

 



̂ǔ ҲɫɚɁɆșɧȢ
ɱɆɪɶȷǜǢȒὕ  

ɕɪȺɱɄɶȵɥɱ ǵ
ǲȏȑ ◘ ǵ ʦ 
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