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The Behavior of Secondary Electrons and Optimal Mounting Position of
a Secondary Electron Detector in SEM with a Numerical Analysis

Kyeung Seok Boo*, Jong Up Jeon”

J| Abstract J

Secondary electron detectors used in scanning electron microscope accept secondary electrons emitted from the
specimen and convert them to an electrical signal that, afier amplification, is used to modulate the gray-level intensities
on a cathode ray tube, producing an image of the specimen. In order to acquire images with good qualities, as many
secondary electrons as possible should be reached to the detector. To realize this it is very important to select an
appropriate mounting position and angle of the detector inside the chamber of scanning electron microscope. In this
paper, a number of numerical simulations are performed to explore the relationships between detection rates of
secondary electrons and the values of some parameters, such as distances between the detector and sample, relative
mounting positions of scintillator positioned inside the detector with respect to detector cover, two types of mounting
angles of the detector. The relationships between detection rates and applied voltages to corona ring and faraday cage,

and energies of secondary electrons are investigated as well.
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Fig. 1 Detection principle of secondary electrons
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Fig. 2 Configuration of sample and electron detector
inside vacuum chamber
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Table 1 Basis values of simulation parameters

Parameters Value
Distance btw. scintillator and sample 80.7mm
Relative mounting position of scintillator

wrt. detector cover -3-5mm
Mounting angle of detector 45°
Energy of secondary electron 50eV
Applied voltage to faraday cage 300V
Applied voltage to corona ring 10kV
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Fig. 3 A simulation result showing the equipotential lines
and the trajectories of secondary electrons
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Fig. 4 Detection rate versus distance between scintillator
(detector) and sample
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Fig. 11 SEM images acquired by changing the offset
distances of detector from sample
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