
Trade-­‐off	
  between	
  transparency	
  and	
  conduc3vity	
  
In2O3	
   Sn-­‐doped	
  In2O3	
  (ITO)	
  

Large	
  carrier	
  concentra,on	
  desired	
  for	
  be1er	
  
conduc,vity,	
  increases	
  op,cal	
  absorp,on	
  

Solu,ons:	
  	
  
Enhance	
  carrier	
  mobility	
  not	
  concentra,on	
  
-­‐ 	
  increase	
  relaxa,on	
  ,me	
  by	
  spa,ally	
  separa,ng	
  carrier	
  donors	
  and	
  carrier	
  paths	
  
-­‐ 	
  choose	
  materials	
  with	
  low	
  electron	
  effec,ve	
  mass	
  

 σ	
  =	
  neµ	
   	
  	
  µ	
  =	
  τ/m*	
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Op3cal	
  absorp3on:	
  
	
  

Short	
  wavelength	
  region	
  	
  
• 	
  Intense	
  transi,ons	
  from	
  
valence	
  band	
  up	
  to	
  Fermi	
  level	
  
• 	
  Low-­‐intensity	
  transi,ons	
  
from	
  the	
  Fermi	
  level	
  up	
  to	
  	
  	
  	
  	
  
the	
  next	
  empty	
  bands	
  
	
  

Long	
  wavelength	
  region	
  	
  
• 	
  Low-­‐intensity	
  intra-­‐band	
  
transi,ons	
  
• 	
  Plasma	
  oscilla,ons	
  will	
  lead	
  
to	
  reflec,on	
  of	
  the	
  frequencies	
  
below	
  that	
  of	
  plasmon	
  


