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Figure 2.1. Schematic path of an electron in a semiconductor.
(a) Random thermal motion. (b) Combined motion due to random thermal
motion and an applied electric field.
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Figure 2.3.
Mobilities and di lvities in
Si and GaAs

e
function of impurity

concentration.?
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Figure 2.4. Conduction process in an n-type semiconductor
(a) at thermal equilibrium and (b) under a biasing condition.
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Figure 2.5. Current conduction in a uniformly doped semiconductor bar
with length L and cross-sectional area A.
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Figure 2.6. Measurement of resistivity using a four-point probe.3
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Figure 2.7. Resistivity versus impurity concentration? for Si and GaAs.

£ & 1 &7 #,- &wafer p~1,NaA~1016



Lorenz force= qVx X Bz

ol
Ey=(V /W)= R, JxBz | S
N>>p l y
Ry= (-1/gn) * e :
o + S ~——

P>>n T \ o—y, ig
I?H= (1/qp) Area A
Thus, p=IBzZW/qV,A — 4 -

|I I —

V

Figure 2.8. Basic setup to measure carrier concentration using the Hall
effect.
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Figure 2.9. Electron concentration versus distance; | is the mean free path.
The directions of electron and current flows are indicated by arrows.
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Figure 2.10. Direct generation and recombination of electron-hole pairs:
(a) at thermal equilibrium and (b) under illumination.
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Figure 2.11.

Decay of photoexcited carriers.
a) n-type sample under constant
illumination. (b) Decay of minority
carriers (holes) with time.

(c) Schematic setup to measure
minority carrier lifetime.
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Example 7, p.59,
quasi-Fermi levels induced by light
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Figure 2.12
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Figure 2.14 Schematic diagram of bonds at a clean semiconductor
surface. The bonds are anisotropic and differ from those in the bulk.°



Auger recombination.

Def: the transfer of energy
and momentum released by
e-h recomb to a third e/h

When carrier concentration is
very high, Auger recomb is
Important.
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Figure 2.15. Current flow and generation-recombination processes in an
infinitesimal slice of thickness dx.
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Figure 2.16.
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Figure 2.17. Surface recombination at x = 0. The minority carrier
distribution near the surface is affected by the surface recombination
velocity.®
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Figure 2.18.

The Hayes-Shockley experiment.
(a) Experimental setup. (b)
Carrier distributions without an
applied field.

(c) Carrier distributions with an
applied field.”



Vacuum level

Figure 2.19.
(a) The band diagram of an i E
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Vacuum level
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Figure 2.20. r. l ;.
(a) The band diagram of two
isolated semiconductors with a
distance d. (b) One-dimensional
potential barrier. (c) Schematic
representation of the wave
function across the potential v,
barrier. e
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Figure 2.22. Drift velocity versus electric field i
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Figure 2.23. Drift velocity versus electric field in Si and GaAs. Note that
for n-type GaAs, there is a region of negative differential mobility.3°
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Figure 2.24. Electron distributions under various conditions of electric
fields for a two-valley semiconductor.
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Figure 2.25. One possible velocity-field characteristic of a two-valley
semiconductor.



Figure 2.26.
Energy band diagram for
the avalanche process.

Figure 2.26
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Figure 2.27.

Measured ionization rates
versus reciprocal field for Si

and GaAs.?
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