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E-k Diagram
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Position Resolved E-k Diagram
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Position Resolved E-k Diagram with Applied Potential
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Position Resolved E-k Diagram with Applied Potential,
Potential, Field, and Charge
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In most practical cases start from charge and derive potentials!
=> Useful to learn “graphical” integration



Position Resolved E-k Diagram with Applied Potential,
Potential, Field, and Charge

Band Diagram!
We will use that throughout the rest of the course!
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In most practical cases start from charge and derive potentials!
=> Useful to learn “graphical” integration




Carrier Distribution => Density of States

Charge Distribution No energy Distribution!
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Carrier Distribution => Density of States

Why does this work?

 n. is of the order of 101%cm? in 10%%/cm?3 atoms! = No energy Distribution!
e Each atom has ~10-20 electrons

=> ~1 in 1013 electrons is mobile Delta Function Charge
* Typical doped devices have 1018 mobile e N ] = N{__E‘ﬁ(ﬁr—fﬂ
electrons

E
=> ~1 in 10° electrons is mobile "

—_— N, P = Npei-ﬁ{Ep—EF}
=> Do not include the coulomb interactions of
Individual free electrons

— Consider system to be in local equilibrium

As if all states are at a single level E,
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E-k Diagram vs. Band-diagram
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All guantum mechanics is now hidden in a single point per band!



Potential, Field and Charge

In most practical cases start from charge and derive potentials!
=> Useful to learn “graphical” integration



Potential, Field and Charge

Potential |

Invert to go
from potential
to energy scale

Band Diagram l
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In equilibrium Fermi-level
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Potential, Field and Charge
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Band Diagram at Equilibrium
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