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Figure S1. Crystal structures and phonon spectra of stable Ge-, Sn-, and Pb-AlIN.

Figure S2. Phonon spectra and its phonon density of states for porous buckled AIN and

X-AIN (X=C, Si and TC).

Figure S3. AIMD at 800 K for porous buckled AIN and X-AIN (X=C, Si and TC).

Figure S4. (a), (b) Variation of each bond length at 8% tensile strain and (c), (d) N-N bond

length versus modulation of strain of C-AIN and Si-AlIN.

Figure S5. (a), (b) Scattering rates and (c), (d) group velocity of C/Si-AIN at 0%, 4%, and

5%/8% tensile strain.

Table S1. Atomic Number, standard atomic weight, lattice constant, bond angle, and X-Al

bond length of stable Ge-, Sn-, and Pb-AIN structures.

Table S2. Bond length (L) and bond strength (S) for four bonds (see Figures 6 and S1) at 0%,

4%, and 5/8% tensile strain in X-AIN (X=C, Si and TC).
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Fig. S1. Crystal structures and phonon spectra of stable Ge-, Sn-, and Pb-AlIN.

_. 5 an o

Tl

=]
(=
L

Frequency(THz)
s &

30

r M K r DOS
30
504
25 _ﬁ\——ll/——\“ , 7__¢;_1;}_7
- 404
SEa{ e |} :
E = | )
—
b
3 15
% ——
E
= ]O-/“\ %
_—/
51 %—-_
—
0
r M r r M

Kl s2 FLIR4NTE AIN 5 X-AIN (X=C, Si 5 TC)[J 1-if &L A% E
Fig. S2. Phonon spectra and its phonon density of states for porous buckled AIN and X-AIN (X=C, Si and
TC).
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Fig. S3. AIMD at 800 K for porous buckled AIN and X-AIN (X=C, Si and TC).
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Fig. S4. (a), (b) Variation of each bond length at 8% tensile strain and (c), (d) N-N bond length versus
modulation of strain of C-AIN and Si-AIN.
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Fig. S5. (a), (b) Scattering rates and (c), (d) group velocity of C/Si-AIN at 0%, 4%, and 5/8% tensile

strain.
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Table S1. Atomic Number, standard atomic weight, lattice constant, bond angle, and X-Al bond length of

stable Ge-, Sn-, and Pb-AIN structures.

Ry RTEEmMY) A a9 KA
Ge-AIN 32 72.63 5.91 139.61 2.48
Sn-AIN 50 118.71 6.05 144.92 2.66
Pb-AIN 82 207.20 6.08 146.67 2.72

F S2 X-AlIN (X=C, Si 55 TC)7E 0%, 4% 5%/8%Fififi S48 T 4 /MWLl 6 5 & S1)ryse (L) L5 5 5 (S)
Table S2. Bond length (L) and bond strength (S) for four bonds (see Figure 6 and Figure S1) at 0%, 4%,
and 5%/8% tensile strain in X-AIN (X=C, Si and TC).

C-AIN Si-AIN TC-AIN

1 2 3 1 2 3 1 2 3 4
L L L S L L L S L L L S L

0% 180 19 160 178 182 193 172 151 184 192 175 120 1.39
4% 186 202 153 213 189 198 168 157 193 198 169 125 1.40
8% (5%) 1.88 2.04 152 229 197 203 164 159 203 204 167 126 141




