










Figure 1: Electron scattering from an 
ionized As donor. The scattering cross
section is calculated considering the 
balance between the kinetic energy and
the potential energy, using which a 
scattering radius, rc, is defined

(PE= U = qV)





Figure 2: Mobility vs. temperature for different donor concentrations for extrinsic 
semiconductors. For low Nd mobility decreases with temperature, but as Nd
increases at low temperature mobility actually increases, and then decreases at 
higher temperature



Figure 3: Log-log plot of experimental (a) electron mobility and (b) hole
mobility vs. temperature for different dopant concentrations in Si.



Figure 4: Mobility vs. dopant concentrations for both donors and acceptors.
In both cases the mobility decreases with increasing dopant concentration.





Figure 5: Conductivity dependence on T for extrinsic semiconductors. The
dependence closely follows the concentration of majority carriers vs. tem-
perature, with the eect if mobility being felt in the saturation (extrinsic)
regime.



Figure 6: (a) Carrier concentration, (b) electron mobility and (c) conductivity for Si 
doped with 1015 cm-3 donor atoms. The increase in carrier concentration with 
temperature is balanced by the reduction in mobility. This is a semilog plot vs. inverse 
temperature (plotted in mK-1)





Figure 7: Degenerate (a) n and (b) p type semiconductors. The impurities
form an energy band that can merge with either the valence or conduction
band. The Fermi level lies within this band rather that in the band gap.
Degenerate semiconductors hence have properties similar to metals.







Figure 9: Energy bands in an 
amorphous semiconductor. 
There are extended states in the 
valence and conduction band. 
Along with that there are also
localized states in the band gap.
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