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Fig. 12-1, p.405
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Fig. 12-2, p.406
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Fig. 12-3, p.408
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Fig. 12-4, p.409
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Fig. 12-5, p.410
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Fig. 12-11, p.415
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Fig. 12-12, p.416

Ohm’s LawOhm’s Law

V IR
σ

=
=J E



Seoul National University NRL  HoloTech

Ohm’s LawOhm’s Law

2

2

1 3
2 2

3

mean free path
mean free time

e B

B
rms

e

rms

m v k T

k Tv v
m

L

L v
τ

τ

=

= =

=



Seoul National University NRL  HoloTech

Ohm’s LawOhm’s Law

( )2 2 2 2
1 2 3

2

2 2

2 2

2

2
2

drift speed

b

e

e

d

d
e

as t t t t

eEa
m
as b t

t

eEs ab b
m

s v b
eEv
m

τ

τ τ

τ
τ

= + + + ⋅⋅⋅ +

=

=

=

= =

=

=



Seoul National University NRL  HoloTech

Ohm’s LawOhm’s Law

2

2 2

2

conductivity

Using Maxwell-Boltzmann rms thermal speed,

3
1 resistivity

d
e

e e rms

B e

neJ nev E
m

ne ne L
m m v

ne L
k Tm

τ

τσ

σ

ρ
σ

= =

= =

=

=



Seoul National University NRL  HoloTech

Table 12-5, p.414
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Table 12-7, p.420
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Fig. 12-14, p.421
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Fig. 12-16, p.426
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Fig. 12-17, p.426
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Fig. 12-18, p.426
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Fig. 12-19, p.427
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Fig. 12-20, p.428
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Table 12-8, p.428
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Fig. 12-21, p.428
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Fig. 12-22, p.429
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Fig. 12-23, p.430
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Fig. 12-24, p.430
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Fig. 12-25, p.432
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Fig. 12-26, p.432
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Fig. 12-27, p.433
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Fig. 12-28, p.434
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