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Among the different analytical techniques capable of providing atomically
resolved 3D structures with high chemical sensitivity, laser-pulsed Atom
Probe Tomography (APT) has emerged as a promising candidate to
investigate complex semiconductor devices composed of multiple layers of
varying composition. The effects of using a short wavelength laser in APT
have been under investigation in recent years, showing an increased
survivability of Si/SiO2/Si test structures using deep-ultraviolet (DUV; A~266
nm) over near-ultraviolet (NUV; A=355 nm) irradiation [1]. The improved
sample yield using a DUV source is attributed to a more continuous and
gently varying voltage curve as the sample progresses through the SiO.
dielectric, thought to indicate a decrease in the relative evaporation fields
between Si and SiO--2. compared to NUV experiments. To test whether an
even shorter wavelength would result in further benefits, a similar test
structure was investigated on the extreme-ultraviolet (EUV; A~30 nm) APT
system developed at NIST [2]. Comparative EUV and NUV APT experiments
revealed that the apparent relative evaporation fields between Si and SiO»
are inverted in EUV experiments, evidenced from the magnitude of the
voltage curves collected under a constant detection rate. The lower
apparent evaporation field of SiO-2 relative to Si under EUV illumination
suggests that the evaporation field may not be fully described as a material-
based constant. In addition to the changes in the EUV voltage curve
through the dielectric layer in this test structure, changes to the apparent
background and other experimental variables important for semiconductor
devices investigated using APT suggests that a single wavelength may not
be ideal for every layer of a material with varying composition.
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