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Scanning transmission electron microscopy (STEM) in a conventional scanning electron microscope 
(SEM) equipped with a high-angle annular dark-field (HAADF) detector is a promising technique for 
imaging and quantitative analysis of sample thickness and even composition if a reference region with 
known composition is available. Composition analysis is facilitated by dominant atomic number (Z-) 
contrast under HAADF conditions [1] which is more pronounced at low electron energies. Low electron 
energies are also preferable for the investigation of materials sensitive to knock-on damage. Images are 
easily obtained without the need of an elaborate transmission electron microscope and do not require as 
much experience as in high-energy electron imaging. Using thin samples a high lateral resolution in the 
order of 1 nm can be achieved without degradation of the signal-to-noise ratio. Despite these advantages 
of low kV STEM few examples are found in the literature for quantitative analysis at typical SEM 
energies [2]. 
 
The measurements presented in the following were performed in a combined focused-ion-beam 
(FIB)/SEM FEI Strata400S microscope which is equipped with a semiconductor STEM detector with 
several ring-like segments. The detector is positioned below and close to the sample holder. HAADF 
images were taken by collecting electrons transmitted in a hollow cone between 0.2-0.7 rad. The 
investigated samples are InxGa1-xAs/GaAs heterostructures which contain InxGa1-xAs layers of 25 nm 
thickness embedded in GaAs layers with a thickness of 35 nm. The In-concentrations x = 10 %, 20 %, 30 
%, 40 %, 50 % and 77 % are well known from calibrations during molecular beam epitaxy growth. 
Wedge-shaped samples with a defined thickness profile are prepared by FIB milling to verify the 
accordance of experiments and Monte Carlo (MC) simulations. 
 
Due to the small mean free path for electron scattering at low electron energies, interactions are subjected 
to stochastical processes and depend on several parameters like density, thickness, atomic mass and 
atomic number of the material. MC simulations reproduce adequately the stochastical interaction 
processes of the electrons in the sample. For quantification of image information measurements are 
compared with calculations performed for several stacks of parameters, making assumptions regarding 
the composition of the sample. The NISTMonte package is used, applying elastic Mott scattering cross 
sections and the continuous energy loss approximation [3]. Convolution with detector characteristics must 
be taken into account for the comparison of the experimental data with simulations [4]. 
 
Fig. 1.a shows a cross-section perspective of a InGaAs/GaAs heterostructure taken under HAADF 
conditions which contains InxGa1-xAs layers with x = 10 %, 20 %, 30 % and 40 %. Intensity line scans 
perpendicular to the edge of the sample in the region of known composition (here GaAs) show a 
characteristic shape and maximum which allows the determination of the local thickness and 
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