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Nonlinear Regime (3) ...
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Flat Quasi-Fermi Level up to Junction ?
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dx q dx
Rewrite n into non-equilibrium form
Ignore variation in temperature in x
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Forward Bias: Nonlinear Regime ...

nz n’ (aVa—AF,-AF, )8 n’ (aVa—AF,-AF, )5
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an Still diffusion dominated transport? Since Quasi-Fermi
Jn = Nt — minated transport? Since Quasi-Fermi
L dx levels are not flat in nonlinear regime (drift), this approximation
becomes worse.
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Current and Fermi Level Drop - A general concept

Quantum and Semi-Classical Transport in NEMO 1-D

dF,
Jn = Ny d GERHARD KLIMECK*
X Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA 91109, USA
gekco@jpl.nasa.gov

n can be derived from a complex quantum DOS Journal of Computational Electronics 2: 177-182, 2003

Opportunity to link Classical and Quantum Transport
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Region (2): Ambipolar Transport

D D qVa—AF. —AF, )B/2 V
JT ~ —( n 4 P nie( AT p)ﬂ In(‘JT) ~ Q A
W, W, 2k, T
Ambipolar Transport regime (2) Question: Where does the 2
come from?

PURDUE Klimeck — Solid State Devices

UNIVERSITY. 9



Nonlinear Regime: Ambipolar Transport

Previously considered: p-side: Ny = py > Ap

— Ambipolar: minority AND majority carrier distribution is modified!
Here not negligibly small.

np = nize(Fn—Fp)ﬁ Ambipolar transport !
2
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Excess carrier concentrations Ap > py, Ny Thus...
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Note: junction never disappears, even for large forward bias!
Electric field is not really negligible, but we do it anyhow....



Region (2): Ambipolar Transport
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Ambipolar Transport regime (2)
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