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1 Fastar

q = 1.602× 10−19 C

NAv = 6.022× 1023 sameindir/mól

k = 1.38× 10−23J/K = 8.62× 10−5 eV/K

ǫ0 = 8.854× 10−14 F/cm

ǫox/ǫ0 = 3.9

ǫSi/ǫ0 = 11.9

ǫGe/ǫ0 = 16

ǫGaAs/ǫ0 = 13.1

Fyrir kísil við stofuhita:

ni = 9.65× 109 cm−3

Fyrir GaAs við stofuhita:

ni = 2.25× 109 cm−3

2 Ræktun

k0 =
Cs

Cl

Cs = k0C0

[

1− M

M0

]k0−1

3 Hálfleiðarar

EH = − meq
4

8ǫ20h
2n2

= −13.6

n2

Eg = 1.17− (4.73× 10−4)T 2

(T + 636)
kísill

Eg = 1.52− (5.4× 10−4)T 2

(T + 204)
GaAs

m∗ =
h̄2

d2E/dk2

f(E) =
1

1 + exp
(

E−EF

kT

)

n =
∫ Ec

∞
f(E)N(E)dE

N(E) = 4π
(

2m∗

h2

)3/2

E1/2

f(E) ≈ exp
(

−E − EF

kT

)

ef E − EF > 3kT

f(E) ≈ 1−exp
(

−EF −E

kT

)

ef E−EF < 3kT

n ≈ Nc exp
(

−Ec −EF

kT

)

Nc = 2

(

2πm∗kT

h2

)3/2

p ≈ Nv exp
(

−EF −Ev

kT

)

Nv = 2

(

2πm∗kT

h2

)3/2
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np = NcNv exp
(

−Eg

kT

)

= n2
i

n = ni exp
(

EF − Ei

kT

)

p = ni exp
(

Ei − EF

kT

)

Ec −EF = kT ln
(

Nc

ND

)

EF − Ev = kT ln
(

Nv

NA

)

np = n2
i

Við stofuhita fyrir kísil

Nc = 2.8× 1019 cm−3

Nv = 1.04× 1019 cm−3

Við stofuhita fyrir GaAs

Nc = 4.7× 1017 cm−3

Nv = 7× 1018 cm−3

n-leiðandi hálfleiðari

nn =
1

2

[

ND −NA +
√

(ND −NA)2 + 4n2
i

]

og

pn =
n2
i

nn

p-leiðandi hálfleiðari

pp =
1

2

[

NA −ND +
√

(NA −ND)2 + 4n2
i

]

og

np =
n2
i

pp

NC = 2

(

m∗
ekT

2πh̄2

)3/2

NV = 2

(

m∗
hkT

2πh̄2

)3/2

J = σE

σ =
nq2τ

m∗
n

[Ωcm]−1

σ = qnµn

µn =
qτ

m∗
n

J = q(nµn + pµp)E = σE

R =
ρL

Wd
=

L

Wd

1

σ

4 MOSFET

MOS kjörtvistur

qφms = q(φm − φs)

qφms = qφm −
[

qχ+
Eg

2
+ qφb

]

Qsc = −qNAxdmax ≈ −
√

2qǫsNA(2ψb)

ψs(umhverfing) ≈ 2ψb =
2kT

q
ln
(

NA

ni

)

3



xdmax =

(

2ǫsψs(umhv.)
qNA

)1/2

≈
(

2ǫs(2ψb)

qNA

)1/2

Cox =
ǫox
d

Cd =
ǫs
xd

C =
CoxCd

Cox + Cd

ID ≈ W

L
µnCox(VG − VT)VD

ef VD ≪ (VG − VT)

VT ≈

√

2ǫsqNA(2ψb)

Cox

+ 2ψb

VDsat ≈ VG − 2ψb +K2

[

1−
(

1 +
2VG
K2

)1/2
]

þar sem

K ≡ ǫSiqNA

Cox

IDsat ≈
WµnCox

2L
(VG − VT)

2

Frávik frá kjörhegðan

VFB = φms −
Qit

Cox

VT = φms −
Qit

Cox
− Qsc

Cox
+ 2ψb

ψb = (Ei − EF)/q

∆VT =

√
2qǫsNA

Co

[

(2ψb + VBS)
1/2 − (2ψb)

1/2
]

xS =

(

2ǫs
qNA

(Vbi + VBS)

)1/2

xD =

(

2ǫs
qNA

(VD + Vbi + VBS)

)1/2

5 Viðnám

R =
ρL

A

σ =
1

ρ
= (qµnn+ qµpp)

R =
1

G
=

L

W

1

g

6 Hreyfifræði gass

pV = RT = NAvkT

fv =
4√
π

(

m

2kT

)3/2

v2 exp

(

−mv
2

2kT

)

φ =
p

(2πmkT )1/2
= 3.51× 1022

(

p√
MT

)

7 Lagvöxtur

Cs =
Cg

1 + (ks/hg)

v =
kshg
ks + hg

(

Ct

Ca

)

y

δ(x) ≈
√

µx

ρdv

δ̄(x) =
1

L

∫ L

0
δ(x)dx =

2

3

√

µL

ρdv

hg =
Dg

δ
=

3

2
Dg

√

vρd
µL
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8 Oxun

x2 +
2D

k
x =

2DC0

C1

(t+ τ)

τ ≡
(

d20 +
2Dd0
k

)

C1

2DC0

x =
D

k





(

1 +
2C0k

2(t+ τ)

DC1

)1/2

− 1





x2 + Ax = B(t+ τ)

A ≡ 2D

k

B ≡ 2DC0

C1

B

A
≡ kC0

C1

9 Sveim

F = −D∂C
∂x

∂C

∂t
= −∂F

∂x
=

∂

∂x

(

D
∂C

∂x

)

D = D0 exp
(

−Ea

kT

)

Fastur yfirborðsþéttleiki

C(x, t) = Cserfc

(

x

2
√
Dt

)

Q(t) =
∫ ∞

0
C(x, t)dx

Q(t) =
2√
π
Cs

√
Dt ≈ 1.13Cs

√
Dt

Föst heildaríbót

∫ ∞

0
C(x, t)dx = S

C(∞, t) = 0

C(x, t) =
S√
πDt

exp

(

− x2

4Dt

)

Cs(t) =
S√
πDt

10 Jónaígræðsla

(

dE

dx

)

tot

= Sn(E) + Se(E)

∫ R

0
dx = R = −

∫ 0

E

dE

(dE/dx)tot

Se = ke
√
E

N(x) = Np exp

[

−(x− Rp)
2

2(∆Rp)2

]

Q =
∫ ∞

0
N(x)dx

Q =
√
2πNp∆Rp

N(x) =
Np

[

1 + 4Dt
2(∆Rp)2

]1/2
exp

[

− (x− Rp)
2

2(∆Rp)2 + 4Dt

]
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11 Málmar

MTF ∼ 1

J2
exp

(

Ea

kT

)

12 Lithography

CD = Wmin ≈
√

λg

R =
0.61λ

n sin θ

R =
0.61λ

NA
= k1

λ

NA

NA ≡ n sin θ

DOF = ± R/2

tan θ
≈ ±R/2

sin θ
= ±k2

λ

(NA)2

MTF =
IMAX − IMIN

IMAX + IMIN

CMTFviðnám =
ET −E1

ET + E1

=
101/γ − 1

101/γ + 1

γ =
1

log
[

ET

E1

]

13 Framleiðni

Líkan Poisson

Y =
1

eAD

Líkan Murphy

Y =

[

1− e−AD

AD

]2

Líkan Seeds

Y =
1

e
√
AD
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