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f(E) f(E)g(E)
band e“;;?y T=  g(E) BE= oIzl  carrier
N 1-f(E) [1-f(E)]g(E)
E, <E 0 +0 0 (e)

C.B.

Ec<E<E, *+0 *+0 *0 (d) electron
F.B. E,<E < E; +0 0 0 (o)

E, < E<E, +0 +0 *0 (b) hole
V.B.

E < E, 0 £0 0 ()
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(1) n, : conduction band LH2| electron concentration(s=%<)

n, =j: f (E)g(E)dE

-. N¢ (effective density of states of electron in C.B.)
C.B.2| edge 2HO0IAM g(E) &2 &= electron(fl 2N SIHE 22

&6 202 C.B. LHUIA electronl ‘S S AEfZL &2t ) &HCT.

* 3/2
N, = 2[27[ Tzn kT] (Si, 300°K, N ~2.86 x 101 cm-3)

-. N Z 0I5t n, 2 H &k

o =], F(E)Y(E)IE = f(Ec)N,

n,= N, exp( EkaI_EC ) [cm™]
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(2) p, : valence band LH2] hole concentration

p,= [ 11~ F(E)]9(E)dE

-. N, (effective density of states of hole in V.B.)
olelf Ztof A SIHE2Z

V.B.2| edge 2 X 0lM g(E) &2 SUE h

O 2 V.B. LHOIA holel "REarEf 2 =2t 1) otCh.

Haodeh &

27rm KT _
(Si, 300°K, N, = 1.04 x 10" cm~3)

- NyZ 018 p, 2 H&

:L:U_ f (E)]g(E)dE =[1- f(E,)IN,

E, —E
=N v_—F | [cm”
Po= Ny exp( T j | |




O Kit=ezeanucn

Kumoh National Institute of Technology

43 BSSHQ Tl

4.1.3 &A el (intrinsic carrier) s&

> intrinsic conduction(& & BFEH|)
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> intrinsic Fermi level(& & H 20| =%I) : intrinsic Bt M 2| Fermi level

EFEEFi’ = E

> intrinsic carrier concentration2] H|At
intrinsic semiconductorOil A &4 E. =E, 0I12=%

ny= Ncexp(Eik_TEcj: n; Po= Ny eXP(EVk; Eij:ni
E -E E, - E
n,P,=N¢ exp( IkT € IN, exp( VkT 'j
E,
= NN, exp T
En2

# Si, 300°KY M, n, =1.5x10"cm™ <X 4.2(p.110), & 4.2(p.111) &#X>
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4.1.4 &A Fermilevel ¥ Xl

intrinsic semiconductor?| &<, &4

Ol A

1 1 N
E = (Ec+E,)+ KT In —Vj

| 3
:E(EC +EV)+ZkT 11]

= 4.1(p.108)Z 0|25+¢

E ;%(EC+EV) => H2| energy gap2 20 ? X
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f(E) <

E- = E, : intrinsic Fermi level

Ey

¥p0=ni
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n (electron concentration) : Bt X2 &2 cm3 & & X2 Il
p (hole concentration) : Bt& X2l &2 cm3 & hole2 =

E LIEHHE 2BIX0l TAI0IMH, O &=
[JH/cm3], [/cm3], [Jicm=3], [cm™3]

sz H|

(2) n, (intrinsic carrier concentration)

| S—

intrinsic Bt& A2 &2 cm3 & carrier(electron &£= hole)2l =
<0l> Si, 300°K & [ff, n.=1.5x10"cm"”

(3) ng, P, (equilibrium electron &= hole concentration)

ZE (equilibrium)&EHe O BFEHMC &2 cm3 & electron &£= holell ==




