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4.34 Determine the equilibrium electron and hole concentrations in silicon for the following

conditions:
(¢) T=300K,N,=N,=2x10"cm™

> Assume E,, m,*, & m,* are temperature independent.

¢) From Table B.4, we get n;= 1.5 x 10'* #/cm? at 300K for silicon.

Per (4.60),
2
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= no=n;i=1.5x10""#/cm’.

Per (4.62),
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4.34 Determine the equilibrium electron and hole concentrations in silicon for the following

conditions:
() T=450K,N;,=10"cm 3 N,=0

» Assume E,, m,*, & m,* are temperature independent.

e) From Table B4, E,=1.12 eV, n;= 1.5x 101 #/cm>, N.= 2.8 x 10!° #/cm?,
and N,= 1.04 x 10" #/cm? at 300K for silicon.

Per (4.10) N, Z(WZJJ we can scale N, to 450 K as

N, =2.8x 1019(j38j =5.14393x10" #/cm’.

2 k,T
Per (4.18) N, 2£”mh—] we can scale N, to 450 K as

N, =1.04x 1019@38) =1.910602x10" #/cm’.

-F /kBT _ 19 19 —1.12/[8.617333><10‘5(450)]
Per (4. 23) =N_N, e =5.14393x10"(1.910602 x10")e |
=2.81201x10* #cm®

2

10 -0y [(10%-0Y
= +[ 5 j+2.81201x1026

Per (4.60),

= no=1.02737 x 10" #/cm> = N..

Per (4.43), nopo=n? = po=n/no=2.81201x10%/1.02737x10
= po=2.73709 x 10> #/cm’®




