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Scattering Mechanism

* The two basic scattering mechanism that influence
electron and hole mobility are

> Lattice Scattering(Phonon Scattering)
> Impurity Scattering
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Lattice Scattering

Lattice : A lattice is an ordered array of points describing the
arrangement of particles that form a crysta
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https://www.chemicool.com/definition/crystal.html
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Lattice Scattering

« Lattice Scattering--
« As Temperature increase, atoms randomly vibrates,

* This resulting In an collision between electrons and vibrating
lattice atoms. Hence Mobility decrease.

Mobility due to lattice scattering, He

77 BT =2 i

As temperature decreases, the probability of a scattering event decreases. Thus,
mobility increases
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Impurity Scattering

* Impurity Scattering—
» Scattering of charge carriers with ionized impurities(dopants).
* This Is the dominate mode of scattering in doped semiconductors.

 As the temperature decreases, impurity scattering increases, and
the mobility decreases.

Maobility due to ionized ion scattering, u,

M, ==

1\’, «— Total ionized impurily concentration
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Graph of Temperature vs Mobility

Impurity scattering
dominates at low temperature The net mobilty & given by
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Temperature dependence of mobility in Si.

8/26/2020 Prepared by Dr.Shilpa K.C, Dept of ECE 6




Dr. Ambedkar Institute of Technology

Graph of Temperature vs Mobility

The net mobility is given by
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Due to phonon scattering Due 10 ionized ion scattering
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Thank You

HAVEA NICE DAY
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