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Figure S1: The AIMD simulations of NbSioN4H; nanosheets at 300 K.

Figure S2: The COHP analysis of NbSisN4H; nanosheets.

Figures S3 and S4: The atomic structures of NbSioN,H, systems.

Figure S5: The strain and electric field effects on the energy differences.

Figure S6: The charge injection influence on the energy differences.

Figure S7: The AIMD simulation of pristine NbSiosNy systems.

Figure S8: The band structures of NbSisN,H, (z # 0, 1,2) nanosheets.

Figure S9: The stability of NbSi;N,H; system under the electric fields.

Figure S10: The band structures of NbSisN4H,, (z = 0,2) under the electric fields.



(@) 450 H -NbSi,NH, so0k 4 (D) 450 H-NbSI,N,H, 300K 1
< < .|

= 300 = 300

150 150 -

_-7.80 788 : :

S S

8 8

T 7eaf ® 702f

> >

s D (o
wl -7.88+ 7 Ll -7.96 + q

0 2 4 6 8 10 0 2 4 6 8 10
Time (ps) Time (ps)

Figure S1: The AIMD simulation results of (a) H,-NbSioN4H; and (b) Hz-NbSi;N4H; nanosheets under a

temperature of 300 K.
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Figure S2: (a) The -COHP functions of Si-N; bonds that connect the hydrogenated SiN surface layer and
the inner NbNy part. The integral of -COHP (-ICOHP) is also depicted in the inset. (b) The lateral view of
H,- and Hg-NbSipNsH; nanosheets, where the Si-N; bonds are marked. It can be seen that there is one and

three Si-N; bonds per formula unit in the H,- and Hg-phase structures, respectively. The corresponding

-ICOHP values at the Fermi level per formula unit are also noted.
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Figure S3: The geometrical structures of NbSioN4H, nanosheets with x

respectively.
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Figure S4: The geometrical structures of NbSiosN4H, nanosheets with =

respectively.
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Figure S5: The variations of energy differences between the Hg/Ts- and H,-NbSiaNy nanosheets under the
(a) strain and (b) electric field modulations. It can be seen that the H,-phase geometry is always favored

in these NbSisN4 nanosheets.
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Figure S6: (a) The variations of energy differences between the Hg/T- and H,-NbSi;N4 nanosheets with the
different injected electron amount. The band structures of (b) doped H,- and (b) Hg-NbSisN4 nanosheets
with injected electron amount of 1 e/f.u.. The H,-phase geometry is preferred for the doped NbSizNy

nanosheet and it exhibit different band structures from the semihydrogenated NbSioN4H; one.
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Figure S7: The AIMD simulation results for the pristine H-phase NbSi;N4 nanosheet under the temperatures

of (a) 500 K and (b) 1000 K, respectively.
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Figure S8: The band structures of (a) H,-NbSiaN4Hy 33, (b) Ho-NbSioNyHg 67, (¢) Hz-NbSi;NygH; 33 and

(d) Ts-NbSigN4H; 7 nanosheets.
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Figure S9: The phonon dispersions and AIMD simulation results of Hg-NbSiaN4H; nanosheet

electric field of E = 0.5 V/A.
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Figure S10: (a)-(b) The band structures of pristine H,-NbSi;N4 nanosheet at the ferromagnetic state under

the electric field of E= 0.25 and 0.5 V/A. (c)-(d) The band structures of T5-NbSisN4Hs nanosheet under

the electric field of 0.25 and 0.5 V/A.
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