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Energy band diagram of p-doped Silicon
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I Typical Concentrations:

Majority Carriers 101 cm3

Minority Carriers 10 cm>

Si density in c-Siis 5 x 1022 cm™3



Law of Mass Action

n = electron carrier concentration
p = hole carrier concentration

} n-p= 1,21X102° cm’s

Intrinsic material

N =P = N;insic =1,1X101ocm-3

Doping: At Room Temperature: Ny, P,

n-type doping
n, = Np

(n intrinsic) ?

po - n,

ng

= (n intrinsic) 2

p-type doping
Po=N,
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Example

n-type doping n-type doping example
n,=N, ny,=Np=10%cm3
n....»JP 1,21X10%°
po — ( mtnns:c) po — _ 1,21X104 cm'3
Ny 1016



I Light Absorption scenario 1




I Light Absorption scenario 2
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I Light Absorption scenario 3
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I Light Absorbtion in doped material

before light absorption:

Majority Carriers 101 cm-3

Minority Carriers ~— 10°cm?3




I Light Absorbtion in doped material

10*1 now electron-hole pairs:

Majority Carriers

Minority Carriers

106+ 384 cm3

. 10%+ 10" cm?3




Doping Light

Temperature

“oo “oo “oo “oo“
moo moo moo moom
moo moo moo moom
moo moo mo“@oom
”oo”oo”oo”oo”
)

s

0/0/0/0)

o

o | | |50

0 o 0/0/0/0/00/0.0/0/00/0)}

w 5es

0,5



Thank you for your attention!
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