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Fig S1 Variation of the energy as a function of time for the Janus (a)SWSIN,, (b)SWSiP,,
(c)SWSiAs,, (d)SWGeN,, (€)SWGeP,, ()SWGeAs,, (2)SeWSiN,, (h)SeWSiP,, (1)SeWSiAs,,
(j)SeWGeN,, (k)SeWGeP,, (1)SeWGeAs;, (m)TeWSiN,, (n)TeWSiP,, (0)TeWSiAs,,
(p)TeWGeN,, (q)TeMoGeP, and (r)TeWGeAs, monolayer monolayers at 300K. The insets are
the top view of the structure at the end of the AIMD simulation.
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Fig S2 The charge density of the CBM and VBM of (a)SWSIN,, (b)SWSiP,, (c)SWSiAs,,
(d)SWGeN,, and (e)SWGeP, monolayers. The CBM and VBM are marked in red and yellow,
respectively. The isosurface values of SWAZZ monolayers are taken as 0.015 eA-3,
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Fig S3 The charge density of the CBM and VBM of (a)SeW81N2, (b)SeW81P2, (c)SeWSiAs,,
(d)SeWGeN,, (e)SeWGeP,, (f)SeWGeAs;, (g)TeWSiN,, (h)TeWSiP,, (1) TeWSiAs,, (j)TeWGeN,,

(k)TeMoGeP; and (1)TeWGeAs; monolayers. The CBM and VBM are marked in red and yellow,
respectively. The isosurface values of SWAZ, monolayers are taken as 0.015 eA-3.
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Fig S4 Band alignments with regard to the vacuum level of pristine (a) SWSiN,, (b) SWSiP,, (¢)
SWSiAs;, (d) SWGeN, and (e) SWGeP, under the HSE06 functional.
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Fig S5 Band alignments with regard to the vacuum level of pristine (a)SeWSiN,, (b)SeWSiP,,
(c)SeWSiAs,, (d)SeWGeN,, (e)SeWGeP,, ()SeWGeAs;, (g)TeWSiN,, (h)TeWSiP,, (1)) TeWSiAs,,
(j)TeWGeN,, (k)TeMoGeP; and (1) TeWGeAs, monolayers under the HSE06 functional.
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Fig S6 (a-e) Strain-stress curve and (f-j) energy-strain curves for 2D Janus SWSiN,, SWSiP,,
SWSiAs,, SWGeN, and SWGeP, monolayers.



30
25
£ £
15
i !
5
[ i i i
000 005 010 015 030 025 000 005 010 015 020 025 030 000 002 004 006 008
(d) Biadal strain { +100 %) (e}‘s Biawial strain { «100 %) (.r) Bigwial strain { «100 %)
30
10 %
£ A
w
0
0.00 005 010 0.15 0.20 000 002 004 006 008 010 0.00 o2 0.04 0.06 0.08
Biaoial strain { <100 %) Biawial strain { =100 %) ’ Biial sirain { «100 %)
(9) (h)-e (i) =s
422
49 k-1
424
-35.0 27
=
3 428 § 5.1 z .
352 §
E e & & az9
430 8 30
354
-43.2 -33.1
006 <003 000 003 006 006 -003 000 003 006 006 -003 000 003 006
(k) Biaxial sirain { <100 %) ( ) Biaxial sbrain [ <100 %} (m) Biaxial girain | <100 %)
500 -333 1.3
s ok A1
= 5 < 315
= 31
2 304 2 e i,;
g
386
-33.8 ]
-30.6 288 318
006 -003 000 003 006 €006 003 000 003 006 006 -003 000 003 006
Biaoial stran { <100 %) Bisial gbrain { =100 %) Bigoal grain { <100 %)

Fig S7 (a-f) Strain-stress curve and (g-m) energy-strain curves for 2D Janus SeWSiN,, SeWSiP,,
SeWSiAs,, SeWGeN,, SeWGeP,, and SeWGeAs, monolayers.



Fig S8 (a-f) Strain-stress curve and (g-m) energy-strain curves for 2D Janus TeWSiN,, TeWSiP,,
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TeWSiAs,;, TeWGeN,, TeWGeP,, and TeWGeAs, monolayers.
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Fig S9 Phonon spectrum of SWSIN,,
under strain of (a-e) -6% and (f-j) +6%, respectively.

SWSiP,, SWSiAs;, SWGeN,, and SWGeP, monolayers
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Fig S10 Phonon spectrum of SeWSiN,, SeWSiP,, SeWSiAs;, SeWGeN,;, SeWGeP, and
SeWGeAs; monolayers under strain of (a-f) -6% and (g-1) +6%, respectively.
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Fig S11 Phonon spectrum of TeWSiN,, TeWSiP,, TeWGeN,, and TeWGeP, monolayers under
strain of (a, b, d, e) -6% and (g, h, j, k) +6%, respectively. TeWSiAs, monolayer under strain of
(c) -5% and (i) +5%. TeWGeAs, monolayer under strain of (f) -4% and (1) +5%.
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Fig S12 Band structure under biaxial strain of 2D Janus (a) SWSiN,, (b) SWSiP,, (c) SWSiAs,, (d)

SWGeN, and (e) SWGeP, monolayers.
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Fig S13 Band structure under biaxial strain of 2D Janus (a) SeWSiNy,, (b) SeWSiP,, (c) SeWSiAs;,

(d) SeWGeN,, (e) SeWGeP; and (f) SeWGeAs, monolayers.



K

1 \
N - © ~ o N - O = o GG N~ O & oo N - O oo oMo~ O oo

M N v O v oM MmN - O T M MmN - O oM MmN T O v ®m MmN - O v oM N - O o oM

™ N - O -~ o N - O T N M MmN - O v oo ®m MmN - O L o ®m MmaN - O oM MmN - O oo

T L
N -~ O - o G T G G - I = T S B T U = T I B B R = T

L
M N~ O w6 M MmN - O v oM MmN - O v oM MmN - O owo®Mm MmN - O oM MmN - O o

Fig S14 Band structure under biaxial strain of 2D Janus (a) TeWSiN,, (b) TeWSiP,, (c) TeWSiAs,,
(d) TeWGeN,, (e) TeWGeP, and (f) TeWGeAs; monolayers.
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Fig S15 Band alignments of Janus (a) SWSiN,, (b) SWSiP,, (¢c) SWSiAs,, (d) SWGeN,, and (e)
SWGeP, under external electric field. (f) The top view of Janus XWAZ,(X=S, Se, Te; A=Si, Ge;
Z=N, P, As) under external electric field.

1 = _
@) -@-VBM (b)3 -@-VBM (c)2 -@-VBM|
2L -@-CBM -@-CBM -@-CBM
H—-FH-Q_,,_'_H_’ 3+
B3 < 4l o-o-0-0-0-0-0-0-0-0-0 {= ';
"H=7 -4 pH=
S-4r pH=/ o 3
?‘i -pH=0 > pH=0 > pH=0
5ol =
2 ; i i - jpH=0W -5} w I
u.I'G-""o—FO-—C—o—q_@_Q_G_. H=0 6, . o—9 [hH=0
r s bH=0
_8 L L L L 1 _6 L L L L 1 -7 1 1 1 I L
€ 4 -2 0 2 4 6 6 4 -2 0 2 4 6 6 4 -2 0 2 4 6
Electric field (V/nm) Electric field (V/nm) Electric field (V/nm)
(@)1 -@-VBM () ~@-VBM ifye -@-VBM
2l -@-CBM -@-CBM -@-CBM
3l HH_"_H—’-—“—H -4+ {=7 4L ——a———— 00— H=7
03399
; ; G, e e S0, B <10 W B pH:US‘ pH=0
-4k H=7 & i
F pH=0 5—5 F 575 s
5 °F H=0 & )&
g & &
Ul = pH=0
TE
8 s " " " " = ] " " " " =T " " " " L
€ 4 -2 0 2 4 6 -6 4 -2 0 2 4 6 6 -4 -2 0 2 4 6
Electric field (V/nm) Electric field (V/nm) Electric field (Vinm)

Fig S16 Band alignments of Janus (a) SeWSiN,, (b) SeWSiP,, (c) SeWSiAs,, (d) SeWGeN,, (e)
SeWGeP,, and (f) SeWGeAs, under external electric field.
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Fig S17 Band alignments of Janus (a) TeWSiN,, (b) TeWSiP,, (c) TeWSiAs,, (d) TeWGeN,, (e)
TeWGeP,, and (f) TeWGeAs, under external electric field.
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Fig S18 The light absorption of Janus (a) SWSiN,, (b) SWSiP,, (c) SWSiAs,, (d) SWGeN,, and ()
SWGeP, with external electric field.
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Fig S19 The light absorption of Janus (a) SeWSiN,, (b) SeWSiAs,, (c) SeWGeN,, (d) SWGeAs;,
(e) TeWSIN,, (f) TeWSiP,, (g) TeWGeN,, and (h) TeWGeAs, with external electric field.



