Supplementary Information

Facet-Dependent Exfoliation Feasibility and Optoelectronic Properties of Two-Dimensional

All-Inorganic Halide Perovskites

Xiaojie Ren, Yuxin Zhan, Shuai Zhao*, Huanhuan Li*

School of Physics and Renewable Energy, Chongqing University of Technology, Chongqing
401135, China

*Email: zhaoshuai@cqut.edu.cn, lihuanhuan@cqut.edu.cn



mailto:zhaoshuai@cqut.edu.cn
mailto:lihuanhuan@cqut.edu.cn

Energy (eV)

K ] ] T T T T T K ] ] T T K ] T T T T T
a b
| (@) ... ® e 0 ,\0'8_() P . L 3 _
S P Bi-based ¢
) *
L Sn-base i Lu°’0_4_ i
m N m N <
H N | B |
1 1 1 1 1 1 1 1 1 1 1 1 00 1 1 1 1 1 1 1 1
& ¥ ¥ ¥ & ¥ ¥ _& ¥ < _% Y 9 o o o o o o o o o o o
e 538ECLEHB2 R QA SAAF AR S AR 5
R R I W I, B> R Y W W SoNapm o2 2% nm o
I8 SSE 688 846 RS SSE XS &8
Y xx OO OO ggreae 800
6 6
(c) (d) —(e)
= = 4 41 4
S S
- 42 2t A .
> >
S S
- {13 of 3 Ok J
/\_Lﬁ (
—] -2 -2F <
§ éyi 3 -4 -4
r X M r r X M r r M K

r

Figure S1. Differences of band gaps (AE) for monolayer (a) A2BX4 and (b) A3B’>Xo obtained by

PBE and PBE+SOC methods. The SOC effect is substantial in Pb and Bi compounds but

considerably weaker in Sn and Sb systems. Predicted band structures for (c) Rb2SnBrs, (d)

CsoPbls, and (e) Cs3Bi2lo by employing the HSE06+SOC approach. It is obvious that the triple

degeneracy at the CBM of Rb,SnBr4 is broken when SOC is considered.
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Figure S2. Phonon structures of monolayer A2BX4 based on the finite-displacement method with

the 3x3x1 supercells.
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Figure S3. Phonon structures of monolayer A3B"2X9 based on the finite-displacement method

with the 3x3x1 supercells.



Table S1. SCAPS simulation parameters for the TCO, various ETLs and HTLs, and the

Rb2SnBr> absorber, including thickness (L), band gap (Eg), electron affinity (), dielectric

permittivity (€), conduction band effective density of states (Nc), valence band effective density

of states (Nv), electron mobility (i), hole mobility (1), and defect density (ny).

absorbe
TCO ETL HTL
paramet r
ers Rb2SnB PEDOT:P  Spiro-
FTO PCBM TiO, SnO,  ZnO PATT Cu0
14 SS MeOTAD
L (nm) 500 300 30 100 50 500 100 50 200 50
Es(eV) 3.6 1.9 3.2 3.6 33 1.34 3.3 1.6 3 2.2
1 (V) 4 4.2 4 4 4 3.99 2.3 34 2.2 34
€ 9 4 9 9 9 9.95 3 3 3 7.5
Ne¢ (em™ 2.2x10  2.5x10 2.2x10 3.7x10 1.48x1  2.2x10 2.8x10
2x10'8 2.2x108 2.2x1018

3) 18 21 18 18 019 19 19
Nv (em™ 1.8x10 2.5x10 1.8x10 1.8x10 1.8x10 1.39x1  1.8x10

1.8x10" 1.8x10% 1x10"
3) 19 21 19 19 19 019 19
Ln
(cm?> V- 20 0.2 20 100 100 4.5 2x10°  4.5x1072 2.1x107 12
)
Hp
(cm?-V 10 0.2 10 25 25 1.5 4x103  4.5x1072 2.16x1073 2.8
1 S’])
ne(cm3)  1x108  1x10%  1x10%  1x10%  1x10%  1x10%  1x10% 1x10% 1x10" 1x10"




