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5.47 Germanium is doped with 5 X 10" donor atoms per cm’ at T = 300 K. The dimen-
sions of the Hall deviceared =5 X 107 cm, W =2 X 10 2¢cm,and L = 107" cm.
The current is I, = 250 uA, the applied voltage is V, = 100 mV, and the magnetic flux
density is B, = 500 gauss = 5 X 1072 tesla. Calculate: (a) the Hall voltage, (b) the
Hall field, and (¢) the carrier mobility.
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Figure 5.13 | Geometry for measuring the Hall effect.
—1 B, : : :
a) Per (5.55),V, = — Using all MKS units and assuming n = N,,
ne

_-IB. —250%x107°(5x107?)

V =
T ned  5x107(1.602176634x10"°)5x 107

= Vu=-0.3121 mV.

b) Per (5.50), the Hall electric field is

Ey=Vy/W=-03121x10°/2x10* = Ep=-1.56 V/m = -0.0156 V/cm.
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= 4 =0.312075 m?*V-s = 3120.75 cm?*/V-s




