
EE 331 Spring 2014 
Homework #2 Solutions 
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Problem 5 
Oops, didn’t actually assign a Problem 5, so everyone gets an A+ on this 
question. 
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   Total current in a device is the sum of drift and diffusion currents for the two types of carriers: electrons and holes.
   Drift current happens whenever there is an electric field (built-in or external).
   The direction of the drift current depends on the direction of electric field.
   Diffusion current is due to the random thermal motion of carriers. Diffusion happens when there is a gradient (change with respect to location) of the carrier concentrations. 
   The electron diffusion current is the direction of the gradient (derivative in 1D), but the hole diffusion current is in opposite direction to the gradient (positive carriers down the slope).
   Under equilibrium conditions, drift current and diffusion currents are equal and opposite (for each carrier), so the total current is zero. 
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