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Sample Preparation for Surface and Interface Analysis

A simple fracture device consists of a
hammer, i.e., a movable part which can be operqted
through bellows from outside. It can be moved in
front of a block with a U-shaped s1it. The free
end of a rod-shaped sample with a notch is put in
this slit by means of the sample manipulator. The
block prevents the latter from the shock force
when the sample is broken by the hammer. More
elaborate devices for fracture in UHV are de-
scribed in the literature (Dudek and Borath,
1985).

Summary and Conclusions

Preparations of samples for surface and
interface analysis with surface sensitive tech-
niques can be divided in two types: ex-situ
methods before insertion and in-situ methods after
insertion of the sample into the analysis chamber.
Whereas the former are rather conventional methods
of preparation, Tike grinding and polishing, the
latter rely on special techniques Tike ion sput-
tering, cleavage and fracture. Typical for sur-
face analysis, which is performed under ultrahigh
vacuum, is the requirement of careful decontamin-
ation of the sample. Often a laborious transfer
from a pretreatment chamber to the analysis vessel
is necessary to ensure the avoidance of air ex-
posure. The reliability and accuracy of surface
analysis are decisively dependent on a careful
and ingenious sample preparation.
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Discussion with Reviewers

K.A. Gaugler: Please comment on the horizontal
[ines appearing in the micrograph in figure 4a,
and comment on their relationship to the apparent-
ly rising baseline for the Si (dashed 1ine) and
the §pparent1y falling peak values for N (solid
line).
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L.B. Church: In Figure 4b: a) Why is the N to

Si peak to background ratio >7 for the entire

line scan? b) Why does this ratio decrease across

the Tine?

Author: The horizontal lines in Fig. 4a are the

traces of the electron beam during Tine scanning.

They are generally ascribed to alterations of the

secondary emission caused by electron stimulated

chemical effects 1ike decomposition or desorption

of adsorbed residual gas components. Fig. 4b: The

measured Si(92eV)-signal (dashed 1ine) refers

only to elemental silicon, whereas in the silicon

nitride regions the Si peak is shifted by about

-3eV. Therefore, the Si(92eV)-signal is highly

sensitive to slight background and/or energy

changes in the nitride layers. The apparent rise |
of the Si(92eV) baseline 1is probably caused by the ;
changing backscattering contribution from left to |
right, i.e., with decreasing number of nitride

layers above the silicon substrate. The higher

energy N(383eV)-signal is less prone to such

slight alterations and its maxima and minima are

approximately constant within the 1imits of error.
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