
  

MSN 551 Notes

Ion Implantation and Diffusion



  

Overview
● Basic semiconductor physics: Most common 

application of ion implantation is doping silicon
● Ion implantation
● Dopant activation and Diffusion



  



  

Basic semiconductor physics
● Semiconductor bands

Current density

mobility 1400 cm2/V-s



  

Basic semiconductor physics
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Doping and resistivity



  



  



  



  



  



  

Bipolar Junction Transistor



  



  

Summary
● We need to control doping in XY and Z, and 

also in density
● Ion Implantation and diffusion give us the 

freedom to do this



  



  



  

Masking



  



  



  



  



  

http://www.srim.org/Simulation: SRIM



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  

Diffusion
● Motion of impurities inside the crystal
● Sometimes intentional
● Sometimes unintentional, as a byproduct of a 

thermal process



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  


