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5.48 A semiconductor Hall device at T = 300 K has the following geometry: d = 10~ *cm,
W = 10"2cm, and L = 107! cm. The following parameters are measured: /y = 0.50 mA,
Vi =15V, Vy = —52mV, and B; = 0.10 tesla. Determine the (@) conductivity type,
(b) majority carrier concentration, and (c¢) majority carrier mobility.
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Figure 5.13 | Geometry for measuring the Hall effect.

» In MKS units, L=10"m, W=10*m, and d = 10" m.

a) Since Vy=-52mV <0 —> n-type semiconductor.

b) Per (5.56), with all MKS units,

_~LB. _ —0.5x107(0.1)
edV, (1.602176634x107"")107(=5.2x107)

= n=6.00145 x 10*! #m*= = 6.00145 x 10" #/cm’.

c) Per (5.60), the electron mobility is

I.L 0.5x107(0.001)
o enV.Wd (1.602176634x107"")6.00145x10*' (15)107* (107*)

= Un=0.0346667 m*/V-s = 346.667 cm?*/V-s.




