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3 .i  .2  R?iuPIu7u;unDYBLa~fl~Duua=‘Iua

R = p = n.I. . . . . . . . . . ..(3-1)

n Ae fl71uwu1ufiuao~3  i anmauluuoumiuui

P fla R?iunu7u;unaU78aluumu?1  r aui

ni fla  R11u”u7u;uua\rnlol=uirll=p3un~u%R  ( i n t r i n s i c  c o n c e n -

t r a t i o n )

f(E) = (e@-EF>  /kg-f  + 1) -1 . . . . . . . . . ..(3-2)
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EC2

n =
I

f(E)  g,(E)  a

EC1

. . . . . . . . . ..(3-3)

ecE - EF)/kgT + 1 = e@ - EF)  /kgT

f(E) = e
EF/kBT -E/ST

. e . ..*..  * . . . . (3-4)
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g(E)  = 1. ( 2 )3/2  ,912

2a2 fi2
. . . . . . . . * . . (3-5)
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. . . . . . . . . . . (3-6)
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-E/kBT
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2n2 fi2
(E-Eg)%  e dE . . . . . . .(3-7)

E
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III;  kgT

n
2a fi2

)3/z . . . . . . . . . ..(3-8)
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0
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fh(E) = 1 - f(E) . . . * . . . . . . . (3-9)

= l-
(E-E;)  /kgT

e +1

=
(E -E):kgT

e F + 1

fh(E) = e
- EF/kgT E/kgT

e . . . . . . . . . ..(3-10)

s(E)  = L 2 ( -'mhx )3/Z

fi2
(-  E)% . . . . . . . . . ..(3-11)
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-03
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-EF/kBT

2Tl  fi2
e . . . . . . . . . . . (3-12)

i31fmJn15  ( 3 - l ) tl=p LLMu~1~31;

EF/kBT
E /2kgT

e = (m)n;)3'4  e g

nza EF
1

= T gE + + kgT log ( . . . ...*.... (3-13)
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2(

rn: kgT 3/2 EF/kgT
n z q) e me

-Eg/kgT
. ..(3-16)

n = ND . . . . ...*.. (3-17)

d%% p awwon~~&~~n Mass Action Law (~uwn  3-15)

-2
1
(% rn*,)% kgT 1 3 -

n p = n . = 4 e Eg/kgT

1 2ll f12

. . . . . . . . ..(3-ld)
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P =
NA . . . . . . . . ..(3-20)

n = nf 1 P . . . . . . . . ..(3-21)

EF
NV= kgT log r
A

NV = 2(
I$ kgT 312

2a ti2
1

. . . . . . . . ..(3-22)
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Impur i ty s i  (cr  =  1  I  .7) Ge (6, =  16.0)

DOWI
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P
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S b
BI

Acceprors
B
A l
Ga
I n

0.033 -

0 . 0 4 4 0.012
0.049 0.013
0.039 0.096
0.069

0.045 0.010
0.057 0.010
0.065 0.011
0 . 1 6 0.011

NC(EF)n  = Eg - kgT log r
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p+N; = n + N-
A . . . . . . . . . . . (3-13)
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NA = NA f (EA)

NA  =
NA

C

. . ..(3-24)
1 +  e x p (EA  - EF)/kgT 1

N; = ND [ 1 - f (ED) 1

&a +N  = ND
D . . . . . (3-25)

1 + ew  [ -(ED  - EF)/kgT  ]

wludrlo;lu~  aaluaufns ( 3 - 2 3 )  0:-l;

NV  exp (- EF/kgT)  +
ND

1 +  exp [ - ( E D  - EF)/kgT  ]
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= ‘\T c exp [-(Eg - EF)/kgT  ] +
NA

1 + exp [(EA - EF)/kgT  ]

. . . . . . . (3-26)
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n = D
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NC *Eg + ED - 2EF = kBT log r . . . . . . . . . (3-27)
D
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EF = D kBT NC
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