
LECTURE 1LECTURE 1

Introductory Lecture on Section A
-Conducting Materials



Topics to be coveredTopics to be covered
 Review of energy bands

 Description of materials

 Drift velocity

 Collision Time, Mean Free Path



Semiconductors: Si, Ge, and Compound (III-V, II-VI)

Four valence 
electrons

Covalent bonding: 
no free electrons at 
0K

P-type dopants

N-type dopants

Dopants have
• to be compatible with processing (ex. slow   

diffusion through oxide)
• to have high solubility in Si



Intrinsic Semiconductor

Electron and hole generation occur at 
elevated temperature (above 0K). 
n=p

Energy Band Gap determines the intrinsic carrier 
concentration. ni EgGe< EgSi< EgGaAs

For devices we need concentrations: n and p>>ni



Drift and DiffusionDrift and Diffusion

 Since current is the rate of flow of charge , we shall
be able calculate currents flowing in real devices
since we know the number of charge carriers.
There are two current mechanisms which cause
charges to move in semiconductors. The two
mechanisms we shall study in this chapter are driftdrift
andand diffusiondiffusion.



Electron ConductivityElectron Conductivity

 Metals
◦ Dominated by mobility, which 

decreases with increasing 
Temperature due to increased 
probability of scattering.

 Intrinsic Semiconductors
(no dopants)
◦ Dominated by number of 

carriers, which increases 
exponentially with increasing 
Temperature due to increased 
probability of electrons jumping 
across the band gap.
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