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Stopping power and
depth resolution
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Stochastic Modeling
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R. P. Pezzi, et al., Submitted to Phys. Rev. B (2005).
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Stochastic vs. Gaussian |
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R. P. Pezzi, et al., Submitted to Phys. Rev. B (2005).

Approximation

0.8 nm SiO, on Si
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Sbh In advanced
metal gates
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M. Copel, et al., Submitted to Appl. Phys. Lett. (2004).




Application for
high-k dielectrics
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J.-P. Maria, et al., J. Appl. Phys., 90, (2001).
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E. Gusey, et al., Appl. Phys. Lett. 76 (2000) 1.
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Depth profling with 5
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Modeling

N(Ep) = .o (E)*h(Eg) * X Ky, f " (E — Ey)
0
G. Amsel, et al., Nucl. Instr. Meth., v. 197, n. 1, p. 1 (1990).
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Oxygen profiling
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C. Driemeier et al., submitted to Appl. Phys. Lett. (2005)
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Gamma Yield
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E. Gusey, et al., Appl. Phys. Lett. 76 (2000) 1).
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C. Krug, et al., Phys. Rev. Lett., 86, 4564 (2001)

i 100
< 860
S
= 60
| L 40
20
§ 2 a2 6 8 10
- Depth (nm)
18
before O2
B 800°C, 30 s
0,0 1,0 2,0 3,0 4,0 o) 6,0
surface *°0
i . 20
Fe ~ Al1,0,/SiO,
/ S
- S . )
: S 10 |sio ssi
+ % 2 4 6 8 10
H Depth (nm)
O - .18 .
- $ + 7 SiT0,/ISi
&
g"'u L L L L . L N
0,0 1,0 2,0 3,0 4,0 o) 6,0
Lsurface ZQSL
I D7 2 aat <+ Siwafer
>
L 4
100F
% __ 80} _
L : L ol Al1,0,/SiO,
e |
i 20t 4
- i g Si0,/Si
+ 0 2 4 6 8 10
; Depth (nm)
"A’;A . 1 1 n 1 N
0,0 2.0 4,0 6.0 8,0

E-E_ (keV)

29S(p,0) 3P
414 keV

o Mo Oxidation
n Oxidized

unts)

n Yield (Co

90.0

Energy (keV)

MEIS by M. Copel,
Phys. Rev. Lett., 86, 4713 (2001)

_—_—_

| —



o
L
>
©
=
E
@
Q)

880 981 892 993 984 8895 986 997 988

Proton Energy (keV)
0.2

20 30
Depth (nm}




15N profiling - 1°N(p,ay) 1%C
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HfSION annealed in 10,
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Depth profiling by ion beams: &
limiting facts for depth resolution SEsa s

o Stopping power of ions in matter
- eg.~ for protons on SiO,

» Energy analyzer resolution (MEIS) - ~

° of the Ion-matter
Interaction phenomena.

e Straggling
« Beam spread + Doppler effect - ~
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Depth profiling by ion beams: & :
limiting facts for depth resolution SEsas

o Stopping power of lons In matter

—e.g. ~ for protons on SiO,
 Resonance width (NRP) -

Straggling
. of the ion-matter

Interaction phenomena.
« Beam spread + Doppler effect - ~
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