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Abstract — The etch profile under the mask of various geometry was simulated with Monte Carlo method applied to scat-
tering phenomena of CI' ions incident on tapered SiO, mask slope. The influence of mask geometry on the etch profile was
analyzed on the basis of the scattered ion distributions. To observe the influence of mask geometry only, we assumed that
CI* ions were incident normal to substrate and that the etch rate of spontaneous chemical reaction by chemisorbed Cl, mole-
cules was negligible compared to the ion-assisted etch rate. Similarity was confirmed between the simulated etch profiles ob-
tained in this study and the experimental ones reported in references. Comparison of the simulated etch profiles for various
mask geometry showed that the cavernous undercut increased as the opening width and the slope angle of the mask de-
creased and as the mask thickness increased. These tendencies were the same as those reported in many references. There-
fore, a thin mask with high selectivity to substrate and with the vertical side wall should be used to avoid the cavernous un-
dercut and to get a vertical etch profile.
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Fig. 1. Schematic view of ijon scattering, showing the relation
between impact parameter and scattering angle{1].
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Fig. 2. Cell matrix that describes etch profile(0 : void, 1: Si, 2 : SiQ,).
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Fig. 4. Scattering angle distribution of scattered CI' ions at SiO,

Fig. 3. Definition of scattering angle, azimuthal angle, and ion dis-
placement vector.
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Fig. 5. Scattering angle distribution of scattered CI' ions at SiO, mask.
(a) Mask slope angle=70°, (b) Mask slope angle=80".
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Fig. 11. Comparison between experimental etch profile[2] and simu-
lated one(mask opening width: 1000 A, mask slope angle:
(left; 83°, right; 77°), mask thickness: 6000 A, incident ion
energy: 100 eV).
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Fig. 14. Schematic diagram showing the influence of mask opening
width on cavernous undercut(A: left etched wall, B,, B;:
right etched wall with small and large opening width,
respectively, a: ion source with scattering ion distribution,
b,, b;: Si plate of unit area).
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