Problem 2.26

Solution

A piece of dlicon has aresdivity which is specified by the
manufacturer to be between 2 and 5 Ohm cm. Assuming thet the
mohility of dectronsis 1400 cr?/V-sec and that of holesis 450
cn?/V -sec, what is the minimum possible carrier density and
what isthe corresponding carrier type? Repest for the maximum
possible carrier dengity.

The minimum carrier densty is obtained for the highest

resgivity and the materia with the highest carrier mohility, i.e.
the n-type slicon.

The minimum carrier dengty therefore equas:

n=— L = 1 =8.92x 10" cm®
MM mex  1.6” 101 “ 1400° 5

The maximum carrier dendity is obtained for the lowest

resgtivity and the materid with the lowest carrier mohility, i.e.

the p-type slicon.

The maximum carrier dengity therefore equas:

p= L 1 =6.94 x 10"° cm®

Mp T min 1.6 10~ 450" 2




