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600 Chapter 29 Inhomogeneous Semiconductors

the recombination current. The number of such holes is pro

portional to ¢~eddr;
and therefore!! ¢

J;'cc o e“»’[(A(/))o_V]/kBT
In contrast to the generation current, the recombination current is hj

to the applied voltage V. We can compare their magnitudes by notj
V = ( there can be no net hole current across the junction:

rec __ Jgen
Jh V=0 — Jh .

ghly sensiti
ng that wh

Taken together with Eq. (29.22), this requires that

Jl;cc — Jﬁw“e"V/kBT_

The total current of holes flowing from the p- to the n-side of the junction ig
the recombination current minus the generation current:

Jh — J;‘:C _ Jﬁcn — J%cn(eeV/kBT . 1)

given by

The same analysis applies to the components of the electron current, except tha
the generation and recombination currents of electrons flow oppositely to the corre.
sponding currents of holes. Since, however, the electrons are oppositely charged, the
electrical generation and recombination currents of electrons are paralle]l to the
electrical generation and recombination currents of holes. The total electrical curren
density is thus:

j = e(JE 4 JEN) BT L ), (29.26)

This has the highly asymmetric form characteristic of rectifiers, as shown in Figur
29.5.

Figure 29.5

Current vs. applied voltage V for a

p-n junction. The relation is valid
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Reverse bias

U In assuming that (29.22) gives the dominant dependence of the hole recombination current on v,

we are assuming that the density of holes just on the p-side of the depletion layer differs only slightly from

N,. We shall find that this is also the case provided that eV is small compared with the energy gap E,
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