Chapter 2. Semiconductor Fundamentals
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2.5. Carrier digribution functions

1

fe= 11 ER/KT

1
1+1 e E)/K

fdonor(Ed )=

B 1
- 1+ 4g(Ea- EF) /KT

f

acceptor( E a )

1

f (E) = ——M——
BE e(E-Er)/KT _q

¢ a 1
mg (E) = e(E-Er)/kT

2.6. Carrier dendties
n(E) = gc(E)f (E)
P(E) = gy(B)[1- f(E)]

«3/2
gC(E):SF::?{Eme E- E., for E3 E;

%*3/2
g\,(E):8'C’h—‘3/§me JE, - E, for EEE,

topof theconductionband topof the conductionband
n= ON(E)JE = 09¢(E) f (E)dE

Ec Ec

ne = 00c(E)f (E)dE
E.

E 80+f2 .32 1
2 8p m, EV-E—EF_EdE

1+e KT

(2.5.1)

(2.5.2)

(2.5.3)

(2.5.4)

(2.5.5)

(2.6.1)

(2.6.2)

(2.6.3)

(2.6.4)

(2.6.5)

(2.6.6)

(2.6.7)

(2.6.8)

(2.6.9)



E
n, = 0g.(E)dE aT =0K
EC

(o]

3/2

ZJ_aqu;
No = ;
3p2 % n?

Er-E

n, @oSphJ_ *3/24/E E.e T dE=N_e T

2p mekT
= phmg 2pmeKT,32

E-Er

P @08'0‘/_ m °JE, - Ee ¥ dE=N,e ©

(Er - Eo)*¥'2, for Eg @

Er- E

E-Er

_ P MKT 3/2
NV_2[ h2 ]
Ee - E n&+in__ (i_i)(n_) +
KT N. /8N,
Ev' F @n po 1 po_(3 “/—)(DO) +
kT J—N 16
E - E.)/ KT
N, :n0|(EF:Ei) = Nel&im Fe)
(E,-Ei)/kT
n, po|(EF_E) Ny e
- Eg/2kT

nj ={/N¢cNy e
No *Po = Nche(EV- S KT = 2

E| - EC+EV

1 N
ZKTIn(—%
2 n(NC)

Ei:

E. +E, +§kTIn(m
2 4 Mg

n, =n;e(Er-E)/KT

Ec

(2.6.10)

(2.6.11)

(2.6.12)

(2.6.13)

(2.6.14)

(2.6.15)

(2.6.16)

(2.6.17)

(2.6.18)

(2.6.19)

(2.6.20)

(2.6.21)

(2.6.22)

(2.6.23)



b, = nye(Ei~ EF) /KT

n
E|: = Ei +kTIn—°
n;

Er =E - kTIn2

N
+
Nz @Ng
n, @N; - N, if Nj- N, >>n

P, @N; - N7, if N; - NJ >>n,

m*
Ec- Eq =136—20ev
Mo€y

r=q(po- Mo +Nj-Nz)=0

2
_Ni + -

NT-N; N*- N
Ng = d a+J( d2 a)2+n2

Ny (NN,
Po = +J( 5 )T+

2
po"'N:jr =N +Ng

n=n,+dn=n, exp(%)

Ei' F
KT

p=p,+d p=n exp( )

2.7. Carrier Transport
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2.10. Thedrift-diffuson model
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