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Example - Let's examine a p*n junction in germanium at 300 K where
N,=10"7cm>and N, =2.5¥10 cm3. V,=0.
kB eV = 8.617333-10°°  eV/K €0 = 8.8541878-10° ' F/m

kB := 1.380649-10° 2 J/K ge := 1.602176634-10 17 C

ni Ge ==2.4-10"7 m3

T:=300 K er Ge =16
N
Na:= 102  m3 Nd =25-10°0  m3 240
Nd
kB-T
(7.10) Vt = [Vt = 0.025852 | V
qc
, Na-Nd ,
Vbi := Vt:In [Vbi = 0.335581 | V
ni_Ge
2-er Ge-€0-Vbi ([ Nd 1 _
(729) xpi= | o= N (i) LI xp=12031x10"%| m
qe Na ) Na + Nd
2-er Ge-€0-Vbi (N 1 _
(728)  xn= |2 o ) PR xn = 481239x 1077 | m
qe Nd/) Na+ Nd
2-er Ge-€0-Vbi _
(746)  xn est:= | =" : xn est = 487218 x 10”7 | m
ge-Nd
Xn Xn — Xn est|
— =40  yes, x,>>x,! ——-100=1.242 | %
Xp Xn
2-er Ge-€0-Vbi ( Na + Nd _
731) w.= |5 e W=49327x10 " | m
qe Na-Nd
2-er Ge-€0-Vbi _
(744) W est:= [Z2=2° : W est= 487218 x 107 | m
ge-Nd

W= Weest] 01207 | %
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(7.42) Cp e er Ge-€0

—4
= Cp = 2.872 x 10 F/m2
p W p

1 Fm2

c . qe-(er_Ge-€0)-Nd 05
(7.47) p_est-= 2.Vbi

Cp_est =2.9077 x 10

Cp-C t
S =Coestl 00— 1242 | %
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Now, plot (1/ C')? versus Ve
n 2-(Vbi + VRy)
n:=0.20 VR;, := —-39 one_over Cp_sqry :=
20 ge-(er_Ge-€0)-Nd

1.5x10°

1x10°F
o
5, one over Cp_sqry
-
< 0
é L & 4

5x107‘

0 o 1 1 1 1
0 1 2 3 4
VR, ,— Vbi
V)

[-Vbi = -0.3356 | V




