
2-ɃəŰɤɓɟɑɞɡ-2014 Ⱥɜɖɛɏɟɤůɖ ɄɟɤŰɞŮŰɩɜ ɆɡɜŬŭɏɚűɤɜ 1 

H ūɡůɘəɐ ɆŰŮɟŮɎɠ ȾŬŰɎůŰŬůɖɠ Űɖɠ Ůˊɞɢɐ 

Űɖɠ ɁŬɜɞŰŮɢɜɞɚɞɔɑŬɠ: ȺˊɘůŰɖɛɞɜɘəɏɠ əŬɘ 

ŮˊŬɔɔŮɚɛŬŰɘəɏɠ ˊɟɞɞˊŰɘəɏɠ 

ɇɛɐɛŬ ūɡůɘəɐɠ  

ɄŬɜŮˊɘůŰɐɛɘɞ ȽɤŬɜɜɑɜɤɜ 

 ȾŬɗɖɔɖŰɐɠ ũɘɎɜɜɖɠ ȹŮɚɖɔɘŬɜɜɎəɖɠ 
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ȹɞɛɐ əɟɡůŰɎɚɚɤɜ 

 

 

 

 

 ɃɛɎŭŮɠ ůɡɛɛŮŰɟɑŬɠ (ŪŮɤɟɑŬ ɞɛɎŭɤɜ) 

 

 

 

 

ȺɜŮɟɔŮɘŬəɏɠ ȻɋɁȺɆ 

 

H ūɡůɘəɐ ɆŰŮɟŮɎɠ ȾŬŰɎůŰŬůɖɠ ɤɠ 

ŬɜŰɘəŮɑɛŮɜɞ ůˊɞɡŭɩɜ  

ɀɏŰŬɚɚŬ-ȼɛɘŬɔɤɔɞɑ-ɀɞɜɤŰɏɠ 

 
ȼɚŮəŰɟɘəɐ-ŪŮɟɛɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ 

 

ȹɘɖɚŮəŰɟɘəɏɠ-ɃˊŰɘəɏɠ ɘŭɘɧŰɖŰŮɠ   

 

ɀŬɔɜɖŰɘəɏɠ ȽŭɘɧŰɖŰŮɠ 

ŪŮɤɟɖŰɘəɞɑ ɡˊɞɚɞɔɘůɛɞɑ  

ȺɜŮɟɔŮɘŬəɩɜ Ȼɤɜɩɜ /ȹɞɛɩɜ/ ȽŭɘɞŰɐŰɤɜ 
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ɁŬɜɞɦɚɘəɎ ɆŰɖɜ əɚɑɛŬəŬ <100 ɜŬɜɞɛɏŰɟɤɜ ŰŬ ɡɚɘəɎ 

ŬˊɞəŰɞɨɜ ɘŭɘŬɑŰŮɟŮɠ  ɘŭɘɧŰɖŰŮɠ 

 

ÂNano=10-9 m 

 

 

5 nm 
1 nm 

ȷɇɃɀȷ !!! 
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  ūɡůɘəɐ ɆŰŮɟŮɎɠ ȾŬŰɎůŰŬůɖɠ ůŰɖ ɁŬɜɞəɚɑɛŬəŬ 

Ƀɘ ȺɁȺɅũȺȽȷȾȺɆ ȻɋɁȺɆ ȾȷŪɃɅȽȻɃɈɁ ɇȽɆ ȽȹȽɃɇȼɇȺɆ !!!!!!  

Nano=10-9 m 
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ééé..Űɘ ůɖɛŬɑɜɞɡɜ ŬɡŰɏɠ ɞɘ 

ŮɜŮɟɔŮɘŬəɏɠ ɕɩɜŮɠ ???? 
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ȾȸȷɁɇȽȾȺɆ ɇȺȿȺȽȺɆ 
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CMOS [Si based photon sensor]  Loss of Photons= image quality loss/Image blurring 

QUANTUM FILM= Ƀȿȷ ɇȷ ūɋɇɃɁȽȷ ȷɄɃɅɅɃūɋɁɇȷȽ 
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Ƀ ɟɧɚɞɠ Űɞɡ ūɡůɘəɞɨ ůŰɖɜ 

ɁŬɜɞŰŮɢɜɞɚɞɔɑŬé..  

ÂɁŬɜɞŰŮɢɜɞɚɞɔɑŬ-ɁŬɜɞűɡůɘəɐ 

Âūɡůɘəɐ ɆŰŮɟŮɎɠ ȾŬŰɎůŰŬůɖɠ ůŰɖɜ ɁŬɜɞəɚɑɛŬəŬ 

ÂɃȽ ȷɅɉȺɆ ɇȼɆ  

      ūɈɆȽȾȼɆ ɆɇȺɅȺȷɆ 

      ȾȷɇȷɆɇȷɆȼɆ   

      (+ȾȸȷɁɇɃɀȼɉȷɁȽȾȼ) 

   ȺɁȷȽ ɇȷ ȸȷɆȽȾȷ ȺɅũȷȿȺȽȷ  

   ɇȼɆ ūɈɆȽȾȼɆ Űɤɜ ɁȷɃɍȿȽȾɋɁ 
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ȼ ɉɅɃɁɃȿɃũȽȾȼ ȺɂȺȿȽɂȼ ɇɋɁ ɁȷɁɃɈȿȽȾɋɁ 
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ɀȺɅȽȾȷ ɄȷɅȷȹȺȽũɀȷɇȷé 

 

 

Ŭˊɧ Űɖɜ ȸŬůɘəɐ ūɈɆȽȾȼ 

ɆɇȺɅȺȷɆ ȾȷɇȷɆɇȷɆȼɆ  

 

ůŰɖɜ ɇȺɉɁɃȿɃũȽȷ Űɞɡ 

ɆȼɀȺɅȷ 
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ȼɀȽȷũɋũɃȽ 
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ȼɀȽȷũɋũɃȽ (SEMICONDUCTORS)   

ɇȼȺ PHYSICS BEHINDé 
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Ƀ ˊŬɚɘɧɠ əŬɚɧɠ Űɟɧˊɞɠ  Dopping ..  

n-type 

ɄɚŮɧɜŬůɛŬ  e- 

p-type 

ɄɚŮɧɜŬůɛŬ  ɞˊɩɜ h+ 

ɁɏŬ 

ŮɜŮɟɔŮɘŬəɐ 

ůŰɎɗɛɖ 

ŮɘůɎɔŮŰŬɘ Ůɝ 

ŬɘŰɑŬɠ Űɞɡ 

Dopping !!! 
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ȼɛɘŬɔɩɔɘɛŬ ɡɚɘəɎ =ȹɑɞŭɞɘ, 

ɇɟŬɜůɑůŰɞɟɠ, FET, CMOSé 

ȹɑɞŭɞɠ p-n 
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ȼɛɘŬɔɩɔɘɛŬ ɡɚɘəɎ =ȹɑɞŭɞɘ, ɇɟŬɜůɑůŰɞɟɠ, 

FET, CMOS =ɖɚŮəŰɟɞɜɘəɐ ŰŮɢɜɞɚɞɔɑŬ 
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ȼɛɘŬɔɩɔɘɛŬ ɜŬɜɞɦɚɘəɎ = 

ȺɜŮɟɔŮɘŬəɐ ŰŮɢɜɞɚɞɔɑŬ 

ȼɚŮəŰɟɧɜɘŬ=ɅȺɈɀȷ Ŭˊɧ ɖɚɘŬəɧ űɩɠ 

ȼ2=ȾȷɈɆȽɀɃ 

    = Fuell Cells 
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ȼɛɘŬɔɩɔɘɛŬ ɡɚɘəɎ = ȺɜŮɟɔŮɘŬəɐ 

ŰŮɢɜɞɚɞɔɑŬ 
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ɄɋɆ ɀɄɃɅEI NA ȹȽȷɀɃɅūɋŪȺȽ ȼ ȷɄɃȹɃɆȼ ? 

ñENERGY-LEVEL-ENGINEERING in 

NanoSemiconductorsò 


