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(Anderson Model) AE, = y,, — xy
AE, = AE; — (Xp — Xn)

(Empirical) AlGaAs/GaAs system InP/InGaAs system
AE. = 0.67AE, AE. = 0.4AE,
AE, = 0.33AE, AE, = 0.6AE,







V-(eE) = p(X) (Gauss’s Law)

p(X) ={

(Depletion approximation)

—gN, X, <x<0
N, O0<Xx<X,

—aN, —X, <x<0
d €
d—E(X):4 N
X Mo 0 < X< Xy
Y
f_qN
; (X+x,) =X, <x<0
E(x)=4 °
dNp
(X=Xy) O<Xx<X,
N

"

Using B.C. E(x=-x )=E(x=x,)=0
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-V¢(x)=E(X) (Poisson eqgn.)
Let #(—x,)=0
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We are done, we have everything we need to understand the band diagram



--= Depletion approx.
— Device solver

AE,




(i.e. flat quasi-Fermi level in junction)
see Chuang pg 66

J=g¢ <Dn Dp > ) (quA/kT 1) Assuming “Law of Junction” applies
= NO -




“Law of Junction” may break down at high bias
Thermionic emission over barrier spike becomes rate
limiting step for electron transport across junction

See useful derivation “Law of the Junction Revisited” by Prof. M. Lundstrom
(https://nanohub.org/groups/ece606lundstrom)



https://nanohub.org/groups/ece606lundstrom
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Double heterojunction (low bias)
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Quasi-fermi level

on p-side not flat
from series resistance
and low thermionic
emission over
valence band barrier
spike
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« Assumptions: All carriers are captured into active region, quasi-
neutrality condition applies, carrier density is uniform

on: Injected electron density in active region
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