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1. A silicon ingot that should contain 1016 boron atoms/cm3 is to be grown by the 
Czochralski technique. What concentration of boron atoms should be in the melt to 
give the required concentration in the ingot? If the initial load of silicon in the crucible 
is 60 kg, how many grams of boron (atomic weight 10.8) should be added? The density 
of molten silicon is 2.53 g /cm3. 
 

2. Consider a diffusion doping process of phosphorous done at 1000 C of a silicon wafer. 

It is known that a constant surface concentration of phosphorous exists during this 

process and has a value of 4x1022 at/cm3.  

a) Determine the phosphorous concentration at a depth below the surface of 0.5 

micron after a diffusion of 6 hours. 

b) If the temperature is increased to 1200 C, maintaining the process time, what will 

be the phosphorous concentration at the same depth below the surface? 

 

3. In a diffusion doping process gallium is used at a temperature of 1100 C during 3 

hours. Determine the depth at which the concentration of gallium is 1022 at/cm3, 

assuming a constant gallium surface concentration of 1024 at/cm3.   

Assume Dgalium(1100C)= 7.05E-17 cm2/s 

 

  



 

 

 

 

 

 


