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Fig. 5 Calculated relationships between SE signal
current, redistribution rate, and surface potential

The black point denotes relative experimental

brightness with irradiating time.
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Local Field of Surface and Redistribution Properties of Secondary Electrons
Emitted from Insulating Thin Film with Negative Charge’

Feng Renjian', Zhang Haibo', Wang Shunyong' and Katsumi URA”

(1 Department of Electronic Science and Technology, Xi‘an Jiaotong University, Xi‘an 710049, China)

(2 Osaka University, Osaka. [Japan)

Abstract: To investigate the principle of imaging for the marker below an insulating thin film charged weak-negatively with a
scanning electron microscope (SEM) in the updated integrated circuit overlay measurement, a Monte Carlo simulation of elec—
tron scattering in the insulating thin film is performed first. The Mott cross section and modified Bethe formula are used for
calculating elastic and inelastic scattering processes, respectively. The potential profile of the local field near the irradiating
area is then calculated from the spatial distribution of holes and electrons. Trajectories of secondary electrons (SE) emitted
from the film surface are numerically simulated. and the SE signal current that produces the SEM image contrast is obtained.
It is shown that the SE signal current decreases with surface potential, which is in good agreement with the experimental vari-

ation of the SEM image brightness with irradiating time.
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