


Mass action law
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TABLE 2-1 Properties of germanium and silicont

Property

Atomic number. .. ..................| 32 14
Atomic weight 72.6 28.1
Density, g/em? 5.32 2.33
Dielectric constant (relative) 16 12
Atomsfem?. ... ... . ...............| 4.4 3102 5.0 » 102
Ego, eV, at 0°K 0.785 1.21

Eg, €V, at 300°K 0.72 1.1

ng at 300°K, em~? 2.5 X 101 1.5 X 1010
Intrinsic resistivity at 300°K, Q-cm....| 45 230,000
#n, cm?/ Vs at 300°K 3,800 1,300

up, cm?/V-s at 300°K 1,800 300
Dpy,em¥fs = u,Voe...................| 99 34
Dp,em?/fs = w,Vop. ... oo | 4T 13

EXAMPLE (a) Using Avogadro’s number, verify the numerical value given in
Table 2-1 for the concentration of atoms in germanium. (b) Find the resistivity
of intrinsic germanium at 300°K. (¢) If a donor-type impurity is added to the
extent of 1 part in 10* germanium atoms, find the resistivity. (d) If germanium
were 2 monovalent metal, find the ratio of its conduetivity to that of the n-tvpe
semiconductor in part .
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