Problem 4.41 A cylindrical bar of silicon has a radius of 4 mm and a length of
8 cm. If a voltage of 5 V is applied between the ends of the bar @ang 0.13
(M?/V-s), tnh = 0.05 (MP/V-s), Ne = 1.5 x 106 electrons/m, andN, = N, find the
following:

(a) The conductivity of silicon.

(b) The current flowing in the bar.

(c) The drift velocitiesue andup,.

(d) The resistance of the bar.

(e) The power dissipated in the bar.

Solution:
(a) Conductivity is given in Eq. (4.65),

0 = (Nele +Nnpn)e
= (1.5x 10'%)(0.13+0.05)(1.6 x 10719 = 4.32x 10°* (S/m)

(b) Similarly to Example 4.8, parts b and c,

5V

| =JA=0EA= (4.32x10% <008

> (m(4x107%)2) =136 (uA).

(c) From Egs. (4.62a) and (4.62b),
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Ue = —UeE = —(0.13) <0.08> EiN —8.125H|E| (m/s),
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(d) To find the resistance, we use what we calculated above,

\% 5V

(e) Power dissipated in the barfs= 1V = (5V)(1.36 uA) = 6.8 (UW).






