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dfilm = 1.7 nm
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GIR-Probe, ρ = 50 Ωcm
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U = 0.4917 VJ01 = 4.3(8)·10-12A/cm2

n1 = 1.015(7)

J02 = 8.6(2)·10-9A/cm2

n2 = 1.82(1)
Rs = 66(2) mΩcm2

Rp = 21.0(3) MΩcm2

Al / SiOx / p-Si(100)

ρ = 1.5 Ωcm, A = 33.7 mm2

kein PMA, thermisches Oxid
dOxid = 1.38 nm
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n·log(J0) = c

X0 = (1.0026, -10.53)
X1 = (0.1035, 0.99)

X0: Zentralpunkt
X1: Eigenvector
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Uoc= 0.5982 V

Jsc = 33.8

FF = 74.3%
η = 15.0%

mA
cm2

dSiOx = 1.33 nm

Al / SiOx / p-Si
ρ = 1.5 Ωcm

n = 1.46
J0 = 2.2·10-8A/cm2

A = 0.32 cm2









Dotierung NA [cm-3]
1012 1013 1014 1015 1016 1017 1018

S
ät

tig
un

gs
st

ro
m

di
ch

te
 J

0 
[A

/c
m

2 ]

10-13

10-12

10-11

10-10

10-9

10-8

10-7

J0,Dn

Al / SiOx / p-Si(100)
A = 1.04 mm2

thermisches Oxid
doxide = 1.38(4) nm

kein PMA
PMA 30s bei 250°C
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T = 87 KT = 331 K

Al / SiOx / p-Si(100)

ρ = 1-2 Ωcm

kein PMA
doxide = 1.35 nm

thermisches Oxid

A = 1.04 mm2
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E1 = 0.99 eV
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Al / SiOx / p-Si(100)
ρ = 1.5 Ωcm, A = 1.04 mm2

kein PMA, thermisches Oxid
doxide = 1.35 nm
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Regressionsbereich
87K - 144K

Al / SiOx / p-Si(100)

doxide = 1.35nm

ρ = 1.5 Ωcm, A = 1.04 mm2

kein PMA, thermisches Oxid

ρ2 = 0.039

ρ3 = -4.34 mV
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Temperdauer:
0 min

20 min

10 s

Al / SiOx / p-Si(100), thermisches Oxid

ρ = 1-2 Ωcm, A = 1.04 mm2

PMA bei 250ºC
doxide = 1.27 nm

kreisförmiger Punktkontakt
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95% conf.

Al / SiOx / p-Si(100)
ρ = 1-2 Ωcm, A = 1.04 cm2

kein PMA, thermisches Oxid
doxide = 1.35 nm

ν = 100 kHz
Meßfrequenz:

Vbi = -0.83 V

ND = 9.6·1015 cm-3

ρ = 1.53 Ωcm

Ergebnisse:
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XPS: Mg Kα Anregung

d = 2.34(6) nm
d = 2.61(3) nm
d = 3.07(8) nm
d = 4.33(7) nm
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Mg Kα Si2s0 / Si2s4+

x = λf ln[1+1/Q]

Q = Js,x/Jf,x · Jf,inf/Js,0

Jf,inf = 27360(4260) cps
Js,0 = 5590(1940) cps

y0 = -0.690 nm
x0 = 0.695 nm

m = 0.992
r2 = 0.97
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N2 Remote-Plasma
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Al / SiOxNy / p-Si(100)

ρ = 0.5 Ωcm, A = 1.04 mm2

no anneal, N2 HF 100W

T = 450°C, dSiOxNy = 1.62 nm

U = 0.4669 V
J01 = 1.2(3)·10-11A/cm2

J02 = 3.6(9)·10-8A/cm2

n1 = 1.05(1)

n2 = 1.86(1)

Rs = 31(1) mΩcm2

Rp = 9.0(2) MΩcm2
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Al / SiOx / p-Si(100)
N2O Remote 80 W
ρ = 0.5 Ωcm, A = 1.04 mm2

d = 1.49 nm, PMA 250ºC

kein PMA
PMA 330s bei 250ºC

U = 0.4902 V
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Gp = 5.2 nS/cm2

Gp = 48 nS/cm2

theoretisches Jrg, τg.n = 2 µs
theoretisches Jrg, τg.n = 100 µs
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Al / SiOxNy / p-Si(100)
A = 1.04 mm2

NH3 HF-Plasma
Oxynitrid

kein PMA
PMA 30s bei 250°C
J0.Dn theoretisch
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Al / SiOxNy / p-Si(100)
ρ = 0.5 Ωcm, A = 33.7 mm2

kein PMA, N2 HF Plasma 135 W
dOxynitrid = 1.60 nm

T = 113 KT = 313 K
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E1 = 0.95 eV

E2 = 0.55 eV

P = 135 W, T = 400ºC
dIsolator = 1.60 nm

kein PMA, N2 HF-Plasma

Al / SiOxNy / p-Si(100)
ρ = 0.5 Ωcm, A = 33.7 mm2
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Al / SiOxNy / p-Si(100)
ρ = 0.5 Ωcm, A = 33.7 mm2

kein PMA, HF N2-Plasma 135 W
doxynitride = 1.60 nm

Regressionsbereich
113K - 153 K

ρ2 = -0.184
ρ3 = 8.53 mV
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Al / SiOxNy / p-Si(100)
ρ = 1.5 Ωcm, A = 1.04 mm2

N2O Remote-Plasma
d = 1.50 nm
kein PMA

T = 323 K T = 88 K
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Al / SiOx / p-Si(100)
ρ = 1.5 Ωcm, A = 1.04 mm2

kein PMA, N2O Remote-Plasma
doxide = 1.50 nm
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Regressionsbereich
133K bis 193 K

Al / SiOxNy / p-Si(100)

ρ = 1.5 Ωcm, A = 1.04 mm2

kein PMA, N2O Remote-Plasma
doxide = 1.50 nm

ρ2 = -0.182
ρ3 = 10.2mV
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PMA bei 250°C
Verschiebung ∆U = 80 mV

N2O Remote-Plasmaoxid
Al / SiOx / p-Si(100), 1-2 Ωcm
T = 375°C, t = 4.5 min
Punktkontakt A = 1.04mm2

d = 1.46 nm
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HF: J0 = 1.8·10-7A/cm2, n = 1.85
LF: J0 = 6.5·10-8A/cm2, n = 1.80
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HF: J0 = 6.2·10-9A/cm2, n = 1.51

LF: J0 = 1.4·10-9A/cm2, n = 1.43
HF, N2: J0 = 2.8·10-8A/cm2, n = 1.79

Ox: J0 = 1.3·10-9A/cm2, n = 1.43

HF-Nitrid
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N2-HF-Nitrid

HF,LF: 270°C für 5min
Ox: 250°C für 5min

HF, N2: 300°C für 5 min
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1 MHz 1 Hz
Al / SiOxNy / p-Si(100)
kein PMA, LF100-Plasma
ρ = 1.75 Ωcm, A = 1.04 mm2

dOxynitrid = 2.01 nm

Ubias = -0.3V

Rsh = 207(1) kΩcm2

CRLZ = 330(42) pF/cm2

(2π RshCRLZ)-1 = 2240(290) Hz
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C = 330(2) pF/cm2

Rsh = 215(1) kΩcm2

|z| = Rsh [Rsh
2 + (ωRshC)2]-1/2
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d(Ellipsometer)

Al / SiOxNy / p-Si(100)

ρ = 1-2 Ωcm, A = 1.04 mm2

LF100 NH3-Plasma
T = 450ºC






































