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7.2 Calcuiate the built-in potential barrier, Vi, for Ge pn junctions if they

each have the following dopant concentrations at 7 = 300 K:
(@ Ns=10%em™2 N, =10"cm™

(YN, =5 X 10" N, =5 X 10"

(c) N, = 10" N, = 10"

From Table B.4, n;= 2.4 x 10'* cm™ for germanium (Ge) at 300 K.
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Per (7.10), the built-in voltage is V;, = kT ln(N“ Ny J =V ln[N“ Ny j :
e

k,T 8.617333x107eV/K (300K)

At 300 K, the thermal voltage V, = =0.025852 V.
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a) Here, V,, =0.025852 ln(—mj = Vi = 0.252367 V|,
(2.4x10%)
16\2
b) Here, ¥, =0.025852 1%%] — [V = 0395108 V]
(2.4x10")
(1017)2
¢) Here, V,, =0.025852 In| ————— = Vi =0.430946 V|.

(2.4x10")?



