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pN junction

under normal operation conditions

p-type n-type
Na=Np  p=Na-Np Np > Ny N=Np-Ny
E. EE —m————————————
W~ " —
E, E,
n’ n’ D r]|2 n|2
n — I — | = =
P N,—N, n Np—N,
N N,
=E, +k,TIn v ﬂ=a—kTm[ ]
=TT (NA—ND) i Np =N,

Semiconductor devices Kittel p. 503 - 512



V,,; built-in voltage
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Depletion width
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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.

E _
_ p-E =N, ex v H
n—NCeXp( T ] p=N, P( T

B




depletion approximation
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Zener tunneling
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Solid state lighting is efficient.



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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