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pN junction

under normal operation conditions
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V,,; built-in voltage

law of mass action
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p and n profiles
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The electric field pushes the electrons towards the n-region and the holes towards the
p-region.

Diffusion sends electrons towards the p-region and holes towards the n-region.



Abrupt pn junctions in the depletion approximation

In an abrupt pn junction, the doping changes abruptly from p to n. It is common to solve for the band bending, the local electric field, the carrier concentration profiles, and the local
conductivity in the depletion approximation. In this approximation it is assumed that there is a depletion width W around the transition from p to n where the charge carrier densities
are negligible. Outside the depletion width the charge carrier densities are equal to the doping densities so that the semiconductor is electrically neutral outside the depletion width.

Using this approximation it is possible to calculate the important properties of the pn junction.

N4 =1E15 l/em? Np = 1E15 1/em? E,= 1 166-4.73E-4*T*T/(T+636) eV
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Zener tunneling
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Light emitting diodes
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Emitted photons
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Electrons and holes are injected into the depletion region by forward biasing
the junction. The electrons fall in the holes. For direct bandgap
semiconductors, photons are emitted. For indirect bandgap semiconductors,
phonons are emitted.
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Solar cell
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SPECTRAL IRRADIANCE (Wim~2j1m-1)
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JFETs

Junction Field Effect Transistors
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Bipolar transistor
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MOSFETS

Metal-oxide semiconductor field effect transistors
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Heterojunctions
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HEMT High electron mobility transistor
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