Problem 2.14 How many phosphorus atoms must be added to decrease the

Solution

resdtivity of n-type slicon a room temperature from 1 W- cm to

0.1 W- cm. Make sure you include the doping dependence of the
mobility. State your assumptions.

Starting with ainitial guess thet the conductivity is dueto
electrons with a mobility of 1400 crrf/V/-s, the corresponding
doping dengty corresponding to the initial resdivity of 1 W- cm
equas.

Ng @n= 1 . = = 4.46 x 10™ cm®

aMr 16”1079 1400" 1
The mobility corresponding to this doping density equals

M, = My, +—dmax” Tnin = 1574 cnepys
Nd \a
1+(=)

Nr

Since the cdculated mobility is not the same as the initid guess,

this process must be repeated until the assumed mohility isthe

same as the mobility corresponding to the calculated doping

densty, yidding:

Ng initial = 4.94 X 10'® cm® and m, = 1265 cn?/V-s
Repesting this procedure for aresgtivity of 0.1 W- cm onefind the
final doping dengty to be

N final = 8.08 x 10* cmi® and my, = 772 c?/V-s
The added dengty of phosphorous atoms therefore equals
N, added = 4.94 x 10'° - =759 x 10'® cm®




