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 Fermi-Dirac distribution and Fermi energy

 Carrier Statistics 

 Charge density engineering
• Effect of band gap 
• Effect of dimensionality
• Effect of temperature
• Effect of electric field
• Effect of confinement



The bandgap also varies with T due to a different 
electron-phonon interaction and the variation of 
the interatomic distance.

How does the band gap change with increasing T?
- Larger BG
- Same BG (negligible effect)
- Smaller BG

Which factor is dominant for the ni?

Impact of temperature on the carrier density 



Varshni Formula
Grundmann Ch 6.7
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