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Example- Let's examine a pn junction in germanium at 300 K where N = 6*1015 cm

(p-region) and N, = 3*10! cm3 (n-region) with ¥/, =0.07 V. Assume the

carrier lifetimes are 0= 2*%108 s and T,=8* 108 s.
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T:=300 K Na =610  m3 Nd:=310"0 m3  Va=007 V
Tp0 = 21078 s ™o =810 ° s
Table B4 er Ge == 16 ni Ge :=2.4-10"° m3
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(5.47) Einstein relation Dp := pp-—— Dp = 41.363  cm?s
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Dn := pn- Dn = 87.897 cm?s
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(7.10)

Vt =

Vbi = Vt-ln[

kB-T
qe

ni_Ge

Na-Nd]

Use Vj;- V, in (7.28), (7:29), & (7.31)

[Vt = 0.025852 | V

[Vbi = 0267562 | V

(728) xn = /

2-er_Ge-€0-(Vbi — Va)

qc

(729)  xp = /

2-er_Ge-€0-(Vbi — Va)

qc

(7.31) NWM;:/

Calculate diffusion lengths in meters

2-er_Ge-€0-(Vbi - Va)

qc
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p region

(8.6)

n region

(8.7)

pp0 = Na
ni G62
np0 = —
ppO

Va

Vt
np_xp := np0-e

nn0 := Nd
ni G62
pn0 == —
nn0

Va

pn_xn := pnO-eVt

N 1 _
A I S xn = 2.78638x 10"/ | m
Nd ) Na -+ Nd
Nd 1 _
) L xp =139319x 10" | m
Na ) Na -+ Nd
Na + Nd _7
W =4.17957 x 10 m
Na-Nd
Ln=2.651744x10 > | m
Lp = 9.095405x 10 ° | m
21 3 ..
pp0 = 6x 10 m majority
16 3 -
np0 = 9.6 x 10 ‘ m minority
18 3 -
np xp = 1.44 x 10 ‘ m minority
_ 21 3
nn0 = 3 x 10 m majority
_ 17 3
pn0 = 1.92x 10 ‘ m minority
18] ;5 -
pn_xn = 2.879x 10 ‘ m minority
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Now, plot charge carrier concentrations
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