Supplementary Material

In our calculations, the possible secondary phases include I2(Cmca Ibberson et al.,
1992), Csl(rock-salt phase), Cul(P3-m1 Keen and Hull, 1995), Agl(F4-3m Adipranoto
et al., 2009), Aul(P42/ncmz Jagodzinski, 1959), Culz(P1 Dell'amico et al., 1982),
Agl2(P1 Dell'amico et al., 1982), Aulx(P1 Dell'amico et al., 1982), Aul3(P121/c1 Clark
et al., 1958), Cual3(P6), Ag2l3(P6), CsCulo(P4/nmmz Hull and Berastegui, 2004),
CsAgl2(P4/nmmz Hull and Berastegui, 2004), CsCuzls(Cmem Hull and Berastegui,
2004), CsAg2l3(Cmem Hull and Berastegui, 2004), CsCulz(14/mmm), CsAglz(14/mmm).
The decomposition pathways and enthalpies (AHd) is shown in Table S1.
Table S1 The decomposition pathways and enthalpies (AHq)



The decomposition

1B-based PVSK The decomposition pathways enthalpies (AHqg
eV/atom)
CsAulz—CsI+Aul+1/21, 0.444
CsAulz CsAulz—Csl+Aul, 0.447
CsAulz—CsI+Aulsz-1/21, 0.339
Cs2AgAuUls—2CsI+Agl+Aul+l, 0.594
Cs,AgAule—2Csl+Agl+Aul,+1/21; 0.596
CsoAgAule—2Csl+Agl+Auls 0.488
Cs,AgAuls—Csl+Agl+CsAuls+1/21; 0.150
Cs,AgAule—2Csl+Agl+Aul+1/21; 0.906
CsoAgAule—2Csl+Agl+Aul; 0.908
Cs:AgAule—2Csl+Agl+Aulz-1/21; 0.800
CsoAgAule—Csl+Aglo+CsAuls 0.462
Cs2AgAuUle—2Csl+1/2Agals+Aul+3/41; 0.844
Cs,AgAule—2CsI+1/2Agals+Aul+1/41; 0.846
CsoAgAuUle—2Csl+1/2Aga13+Aulz-1/41; 0.738
CsaAgAule—Csl+1/2Ag213+CsAuls+1/41; 0.400
Cs,AgAulg
CsoAgAule—Csl+CsAgl+Aul+l, 0.582
Cs2AgAule—Csl+CsAglo+Aul,+1/21, 0.585
CsoAgAule—Csl+CsAgl+Auls 0.477
Cs2AgAule—CsAgl+CsAulz+1/21; 0.138
Cs2AgAule—3/2Csl+1/2CsAgals+Aul+l; 0.570
Cs2AgAuUle—3/2Csl+1/2CsAgals+Aula+1/21; 0.573
Cs2AgAuUle—3/2Csl+1/2CsAgqls+Auls 0.465
Cs2AgAul6—1/2Csl+1/2CsAgzls+CsAuls+1/21; 0.126
CsoAgAule—Csl+CsAgls+Aul+1/21, 0.554
CsoAgAule—Csl+CsAgls+Aul; 0.557
Cs2AgAule—Csl+CsAgls+Aulz-1/21; 0.449
Cs,AgAule—CsAgls+CsAuls 0.110
Cs2CuAule—2Csl+Cul+Aul+l; 0.646
Cs>CuAuls
Cs,CuAuls—2Csl+Cul+Aul+1/21; 0.649




CsCuAulg—2Csl+Cul+Auls 0.541

Cs2CuAulg—Csl+Cul+CsAuls+1/21; 0.202
Cs2CuAulg—2Csl+Culx+Aul+1/21; 0.806
Cs>CuAuls—2Csl+Culx+Aul; 0.809
Cs,CuAulg—2Csl+Culx+Auls-1/21; 0.701
Cs>CuAulg—Csl+Cul2+CsAuls 0.362
Cs2CuAulg—2Csl+1/2Cuzlz+Aul+3/41; 0.933
Cs2CuAulg—2Csl+1/2Cuzls+Aul+1/41, 0.935
CsCuAulg—2Csl+1/2Cuzls+Aulz-1/41; 0.827
Cs,CuAulg—Csl+1/2Cuzls+CsAuls+1/41; 0.489
Cs2CuAule—Csl+CsCulz+Aul+l 0.880
Cs,CuAuls—Csl+CsCulat+Aul+1/21; 0.883
Cs2CuAule—Csl+CsCul2+Auls 0.775
Cs2CuAulg—CsCulz+CsAuls+1/21; 0.436
Cs,CuAuls—3/2Csl+1/2CsCuzls+Aul+l; 0.611
CsCuAule—3/2Csl+1/2CsCuzls+Aul+1/21; 0.613
Cs,CuAule—3/2Csl+1/2CsCuzls+Auls 0.505
Cs2CuAule—1/2Csl+1/2CsCuzls+CsAuls+1/21; 0.167
Cs2CuAuls—Csl+CsCuls+Aul+1/21; 0.542
Cs2CuAuls—Csl+CsCulz+Aul, 0.545
Cs2CuAulg—Csl+CsCuls+Aulz-1/21; 0.437
Cs,CuAuls—CsCuls+CsAuls 0.098

Figure S1 The structures during (2)0.0 ps, (b)0.5ps and (c)1.0ps AIMD simulations for Cs,AgAuls at
300K.
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Figure S2 The PBE(black line) and PBE+SOC(red line) band structures of 1B-based perovskite solar

cells absorbers.
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FigureS3 The HSE PDOS of 1B-based perovskite solar cells absorbers.
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