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Monte Carlo Simulation of Electron Scattering Trajectories
in Low-Energy Electron Beam Lithography

REN Li-ming and CHEN Bao-qin

(R&D Center of Microelectronics. The Chinese A cademy of Seciences. Beijing 100029, China)

Abstract: A Monte Carlo simulation of low -energy electron scattering in multilayer and polybasic medium is performed on the
basis of a physical model describing the low -energy electron scattering. The more rigorous Mott cross section is adopted for
the elastic scattering of low-energy electrons. And the method of searching table and linear interpolation is used to save com-
puter time. The Bethe formula modified by Joy is employed to caleulate the energy-oss of low -energy electrons during inelastic
scattering processes and improved in this work. The mean ionization potential, the mean atomic number and the mean atomic
weight of polybasic medium are introduced, and the value of k of PMMA is given by means of linear interpolation. A new
boundary treatment method used for low -energy electron passing across the boundary between two different medium layers is
proposed. On this basis, the Monte Carlo method is utilized to simulate the complex scattering of Gauss—distribution low -ener—
gy electron beam in PM M A substrate. The modeling results show that low -energy electron beam lithography has the advan-
tage of high throughput, low proximity effects and small damage to the underlying substrate. It is in agreement with the con-
clusion got from Lee et al’s and Peterson et al’s experiments. T his work would provide some theoretical basis for the quantita-

tive investigation of electron beam lithography.
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