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This is done by setting p = ni and then squaring



Figure 1: Band picture of an intrinsic 
semiconductor showing the VB and CB 
edge and location of the Fermi level (EFi ).
The electron and hole concentrations
are equal and the Fermi level is located 
close to the center of the band gap. 





Figure 2: ni vs. inverse T for Si 
in the range 100-1000 K. The 
plot is a straight line with slope 
given by – Eg/2kB. The 
dominating temperature 
dependent term is the 
exponential one even though 
the effective density of states
also increase with temperature. 

Figure 3: ni vs. inverse T for Ge, 
Si, GaAs in the range 200-500 K. 
The plots are similar with 
different slopes given by their 
respective band gaps.
GaAs has the lowest carrier 
concentration while Ge has the 
largest at any given temperature 
due to least Eg. 
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