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Solved Examples 

Example 1 of N-type Semiconductor: 

Silicon (Si) doped with Phosphorus (P) is a common example of an n-type semiconductor. 

 Silicon (Si) has four valence electrons. 

 Phosphorus (P) has five valence electrons. When phosphorus atoms are introduced into 

the silicon lattice, each phosphorus atom forms covalent bonds with four silicon atoms. 

However, the fifth electron (the extra electron) is not needed for bonding and becomes a 

free electron that can move through the material. 

These free electrons act as the majority charge carriers, and they significantly increase the 

conductivity of the material. 

Summary: 

 Material: Silicon (Si) 

 Dopant: Phosphorus (P) 

 Majority charge carriers: Electrons (negative charge carriers) 

 Minority charge carriers: Holes (positive charge carriers) 

 Type: N-type (Negative type) 

 

 

Example 2 of P-type Semiconductor: 

Silicon (Si) doped with Boron (B) is a common example of a p-type semiconductor. 

 Silicon (Si) has four valence electrons. 

 Boron (B) has three valence electrons, which is less than silicon's four. When boron is 

introduced into silicon, it creates a situation where there is a missing electron (a hole) in 

the structure. This hole can move through the lattice, effectively carrying a positive 

charge. 

Summary: 
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 Material: Silicon (Si) 

 Dopant: Boron (B) 

 Majority charge carriers: Holes (positive charge carriers) 

 Minority charge carriers: Electrons (negative charge carriers) 

 Type: P-type (Positive type) 

 

 

Example 3: Determine the position of Fermi level for n-type Si, if 𝑁𝑑 = 1015 

𝑐𝑚−3, 𝑛𝑖 = 1010𝑐𝑚−3 

𝑛 = 𝑁𝑑 

Solution:  
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