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Table S1. Atomic Wyckoff positions of the SiC3N3, SiC;Ng, and SiC13N14.

SiCsN;

SiC;Ne

SiCy3N14

Atom Woyckoff positions

Atom  Wyckoff positions

Atom  Wyckoff positions

Siy
Siy
G
G
Ny
N

2a (0.00, 0.00, 0.47)
2b (0.67, 0.33, 0.47)
6¢ (0.52, 0.59, 0.66)
6¢ (0.78, 0.08, 0.46)
6¢ (0.41, 0.09, 0.44)
6¢ (0.65, 0.02, 0.73)

Si

G
G
G
Ny
N,

2a (0.00, 1.00, 0.46)
6¢ (0.50, 0.58, 0.66)
6¢ (0.79, 0.09, 0.46)
6¢ (0.33,0.67, 0.58)
3d (0.40, 0.07, 0.43)
3d (0.36, 0.35, 0.71)

Si

G
G
G
Ca
Cs
Ny
N,
N3
Ny
Ns
Ne

1a (0.00, 0.00, 0.90)
1a (0.00, 0.00, 0.49)
3d (0.10, 0.80, 0.96)
3d (0.57, 0.49, 0.16)
3d (0.26, 0.18, 0.45)
3d (0.49, 0.57, 0.66)
3d (0.66, 0.60, 0.43)
3d (0.33, 0.33, 0.70)
3d (0.59, 0.65, 0.94)
3d (0.67, 0.00, 0.21)
1b (0.33, 0.67, 0.57)
1c (0.67, 0.33, 0.08)




Table S2. Chemical bond parameters and Vickers hardness of SiC3Ns.

. H*Y,
Bond type d(A) Pop F; N, Y H, (GPa)

(GPa)
C4-Si, 1.93 0.64 0.40 0.32 5.12
C,-Siq 1.95 0.66 0.41 0.31 14.35
Ci-N; 143 0.80 0.31 0.89 57.35
Ci-N; 1.55 0.62 0.49 0.71 32.72

28.04

Ci-N, 1.51 0.65 0.43 0.77 38.07
Cy-N; 1.49 0.66 0.46 0.79 36.15
C,-N, 1.48 0.77 0.28 0.80 44.16
C,-N, 1.47 0.73 0.28 0.82 45.70




Table S3. Chemical bond parameters and Vickers hardness of SiC7Ng.

Bond type d(A) Pop F;i N, W H, (GPa)

(GPa)

C,-Si 1.86 0.67 0.35 0.32 15.43

C:-C3 1.57 0.86 0.18 0.55 10.91

Cq-N4 1.44 0.77 0.24 0.80 48.93

C4-N, 1.45 0.72 0.28 0.79 51.63 31.17

Cy-N4 1.57 0.65 0.35 0.62 28.51

Cy-N4 1.51 0.64 0.47 0.69 29.25

Cy-N, 1.45 0.77 0.29 0.78 48.25

Cy-N, 1.46 0.83 0.22 0.78 52.09




Table S4. Chemical bond parameters and Vickers hardness of SiC;3N4.

Bond type d(A) Pop F;i N, W H, (GPa)

(GPa)

Ci-N; 1.50 0.74 0.26 0.69 40.30

Ci-N, 1.44 0.75 0.26 0.79 59.54

Ci-N3 1.44 0.79 0.21 0.78 51.51

C:-Ns 1.52 0.72 0.16 0.67 22.85

Cy-N; 1.50 0.74 0.25 0.70 41.83

C,-N, 1.48 0.79 0.21 0.72 55.16

Cy-Ng 1.46 0.81 0.19 0.75 49.93

C-Cs 1.59 0.78 0.07 0.51 47.09

Cs-N; 1.45 0.78 0.23 0.77 49.81 40.64

C3-N3 1.50 0.77 0.21 0.69 37.26

C3-Ng 1.45 0.76 0.26 0.77 48.12

C3-Ng 1.52 0.71 0.16 0.67 30.17

C,-Si 1.78 0.68 0.26 0.36 18.74

C4-N, 1.45 0.82 0.24 0.77 54.56

C4-N3 1.49 0.63 0.47 0.70 27.16

C4-Ng 1.42 0.78 0.29 0.82 48.24
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Figure S1. Phonon dispersion curves of (a) SiC3N3, (b) SiCsNg, and (c) SiC13N14



