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Figure 1.5. Average range of 'H ions, *He ions, and electrons in amorphous silicon
as a function of particle energy. The range curve for 38 keV electrons is discussed in

Section 1.6. see NIST
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Figure 7: Silicon detector resolution for different ion species as a function of incident
energy. From [22].

(22] J.F. Ziegler, Nucl. Instr. Meth. B136-138 (1998) 141.
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The height of a backscattering peak for a given layer is inversely proporticnal to the stopping cross section for that
layer. The stopping cross section of TaSi is known to be only 1.37 times that of Si. This explains why the height of the
peak corresponding to Si in the TaSi layer is less than one-half the height of the peak corresponding to Si in the
substrate, even for a film with a Si:Ta ratio of 2:3.
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Micro-Rutherford Backscattering Spectrometry/imaging
Kinomura, et.al. Nuc.Instr.Meth. In Phys. Res.B.33(1-4).1988.862
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Fig. 1. Overview of the beam line.
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Fig. 2. Secondary electron intensity profile and its derivative

obtained by scanmng the mucroprobe across an edge ol a gold

pattern on a Si substrate: a minimum beam spot size of 1.0 um
(fwhm) for the vertical plane ( ) 1s observed.



Micro-Rutherford Backscattering Spectrometry/imaging
Kinomura, et.al. Nuc.Instr.Meth. In Phys. Res.B.33(1-4).1988.862.
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Fig. 3. Structure of the demonstrated sample: (a) Schematic diagram of the multilayered structure: four layers of Au gratings isolated
with silicon dioxide layers are on a silicon substrate, which represent multilayered structures of wiring in integrated circuits. (b) RBS
spectrum with & defocused beam: four peaks, corresponding to each layer, can be observed,
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Fig. 5. RBS mapping images of the demonstrated sample ol by adjusting the energy window of an SCA to each.of fhe -
corresponding peaks observed in the RBS spectrum. R



TABLE II
RBS Capabilities

mass resolution 1-10 amu

depth probed < 1y

depth resolution 100-200 &

composition analysis number of atoms per unit area, atom

ratios [only atomic composition, no
chemical information]

sensitivity > 10!'° atoms/cm? (heavy atoms in lighter
atom matrix)

crystallinity can get measure of crystalline order

lateral resolution generally 1mm (except for preliminary
investigations at 1-10yu)
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Figure 1.1. Variation in atomic density as a function of atomic number. Figure 1.3. Stopping cross-section in units of €V/(10'> atoms - cm™2) for 2 MeV *He

ions as a function of atomic number.

From Breese, Jamieson and King. “Materials Analysis using a Nuclear Microprobe”, (Wiley-Interscience, 1996)



