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Electron & Hole Concentration

ny = | f(E)N(E)dE po = | (1= f(E)) N(E) dE
n ~ | f(E)N(E)dE po ~ | (1= f(E.) N(E) dE
= f(E,) [ N(E)dE = (1 - f(E) [ N(E)dE
= f(E.)-N = f(1—=(E))N
_ 1 _ 1
f(E) - 1+e(Ec—EF)/kT 1_f<E ) = 1= 1+e(EV—EF)/kT
~ (E,— E.)kT ~ (E, — E.) kT
n, = N (E.— EkT Py = N (E,— E.)IkT
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Electron & Hole Concentration

no — Nc e(EF—EL,)/kT n2 > nl > n3
n, intrinsic n, n—upe n, p—bype
EC EC EC
l (Er—E) <0 EF ¢ (E.—E) <0 (E,.—E) <0
EF
EF
po = N, & B Py > D> D,
p, Intrinsic p, n—type ps p—bpe
EC EC EC
EF
EF
l (E,—E.) <0 (E,—E,) <0 Er
EV F Ev F Ev ¢ (E,—E,) <0
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Electron & Hole Concentration

n, = N, (E, — E)/ kT
— E.)I - E)l
n, intrinsic nop, = N, & EIH N plE BT
EC A = N N e(EV_EC)/kT
Er . —EIkT
E E, = N._N,e *
EV Ny Po = Nc e(EF—EC)/kT Nv e(Ev—EF)/kT
= N N e(Ev—Ec)/kT
~E,l
= NN, e E, kT
p; intrinsic
E, - 2
Er E Ny Po = N, p; = 1,
E. g
E
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Electron & Hole Concentration

ny = N, (Ey— E)IkT R
(U c
E — (E,— E)IKT (Ep— E)IKT
Ec ¢ (Er—E) <0 = NV, e
EF T(E,-—EF) > 0 _ e( B, — E)kT
EV
pO = Nv (E,— Ep)kT p ~ N e(Ev_EF)/kT
0 = v
Ec — Nv e(Ev_Ei)/kT e(E,«—EF)/kT
= p .e(E,-—EF)/kT
E, :
E T (E,—Ez) >0
EF ¢ (E,—E;) <0
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Electron & Hole Concentration

no — Nc e(EF_Ec)/kT n2 > nl > n3
n, intrinsic n, n—upe n, p—bype
EC EC EC
(Er—E) <0 E ¢ (E.—E) <0 (E,.—E) <0
F
T(Ei_EF) > 0
E, E, E,
l(Ei_EF) <0
EF
Do = Nv e(Ev_EF>/kT p3 > pl > p2
p, Intrinsic p, n—type ps p—bpe
EC EC EC
E
4 l (E,—E;) <0
E, E, E,
T (E,—E.) >0
EF
EV (E,—E,) <0 Ev ~ (E,—E,) <0 Ev ¢ (E,—E;) <0
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Electron & Hole Concentration

n = Nce(EkTEc) p = Nve(EfkTEc)
E. < E, < Ev E. < E, < Ev
riey = &7 ) - &
n = Nce(EfkTEc) P = Nve(EfkTEc)
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Electron & Hole Concentration

n=p
Nce(Ef"TE) = Nve(Ef"TEC)
E, = %(Ec—i-Ev)—l-Zleog%

it 4
2kT
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