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Principle of Cathodoluminescence (CL) 
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(1) Generation of electron-hole pairs by primary electron beam 
(2) Diffusion of carriers 

(3)  Recombination of electron-hole pairs 
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Characterization of defects generated by ion-implantation 

 W, G, and C lines appear after 
implantation. 

 These lines disappear after 650 ℃ 
anneal. However, broad 
luminescence remains. Crystallinity 
does not recovered.  

 High temperature treatment are 
needed to eliminate defects 
completely. 
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Broad Luminescence  

TO: Band-edge emission followed by   
       TO phonon emission 
W : Silicon self-interstitial cluster Sii 
C: Interstitial carbon–oxygen complex  
     CiOi 
G: Substitutional C and interstitial Si  
      complex    Cs-Sii-Cs 
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I will introduce some applications.This slide shows the characterizaiton of defect induced by ion-implantation.This spectrum is taken at bare Si wafer.This blue spectrun is taken at the sample just after B implantation.The energy is 80 keV and the dose is one times ten to the tenth per square cm.We can see in this spectrum several sharp lines below the bandgap.W line 　G line　　C lineThis spectrum is taken after annealig at 650 degree Celsius.These lines disappear after 650 ℃　anneal. However, broad luminescence remains. Crystallinity does not recovered. 
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