Removal Reaction Mechanisms During Thermal Atomic Layer Etching of Aluminum Oxide: A First-Principles Study
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Amorphous AIF; slab models used in this study
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Precursor Step Reactions E, AG
1 | (AIF);AIF* + Al(CH,); — (AIF);AICH;* + AIF(CH,); 023 | -0.87
Al(CH;);
2 | (AIF)AICH;* + A(CHg); — —Al + —ALF + Al,F5(CH;)y 108 | -0.85
1| (AIF);AIF* +AICI; — (AIF),AICI* + AIF(CH;); 1.00 | -0.19
AlCls 2 (AIF);AICI* + AICI; — —Al + —AlF + ALF,Cl, 0.84 | -0.51
1a | (AIF)AIF* + AIC(CHg), — (AIF);AICH;* + AIFCICH, 017 | -0.57
1b (AIF);AIF* + AICI(CH3), — (AIF);AICI* + AIF(CH3), 0.15 | -0.16
AICI(CH5),
2a (AIF);AICH;* + AICI(CH3), — —Al + —AlLF + Al,F,CI(CH;), 074 | -0.32
ob | (AIF),AICI* + AICI(CH3), — —Al + —AloF + ALFCI,(CH;), 054 | -024
1. (AIF);AIF* + SiCl, — (AIF);AICI* + SIFCI, 074 | -0.42
1 2. (AIF);AICI* — —Al + —AL,F + AIF,CI 163 | 0.15
. 1. (AIF)3AICI* + SiCl, — (AIF),(AICHAICI* + SIFCI, 1.06 | -0.41
Sicla 2 2. (AIF),(AICHAICI* — =Al + =AlF + AIFCI, 1.62 | 0.17
1. (AIF),(AICDAICI* + SiCl, — (AIF)(AICI),AICI* + SiFCI, 142 | 0.29
s 2. (AIF)(AICILAICI* — —Al + —ALF + AICI, 077 | -062
1. (AIF);AIF* + TiCl, — (AIF),AICI* + TiFCI, 051 | -0.14
1 2. (AIF);AICI* — —Al + —AL,F + AIF,CI 163 | 0.15
i 1. (AIF)3AICI* + TiCl, — (AIF),(AICHAICI* + TiFCl, 025 | -0.12
Ticl, 2 2. (AIF),(AICHAICI* — —Al + —AlLF + AIFCI, 162 | 0.17
1. (AIF),(AICDAICI* + TiCl; — (AIF)(AICI)L,AICI* + TiFCl, 097 | 066
’ 2. (AIF)(AICILAICI* — —Al + —ALF + AICI, 077 | -062
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