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Fig. S1 Powder X-ray diffraction (PXRD) patterns for LTCF-1 (a), LTCF-2 (b) and LTCF-3 (c).
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Fig. S2 SEM image and energy dispersive spectroscopy (EDS) for LTCF-1 (a), LTCF-2 (b) and
LTCF-3 (¢).



Fig. S3 The distribution of bond length in LTCF-1 (a), LTCF-2 (b) and LTCF-3 (c).



Fig. S4 Layered structures for LTCF-1 (a), LTCF-2 (b) and LTCF-3 (c) (blue atoms: Sn; purple
atoms: S).
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Fig. S5 The packed LTCFs with space-filling model (top: viewed from a-axis; bottom: viewed from

c-axis).
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Fig. S6 Magnifying photoelectric response versus time curves (J—) of LTCFs from fig. 2a, which
show the smooth decrease of photocurrent density for LTCF-1 and 3 after light-off.
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Fig. S7 Surface photovoltage (SPV) performance of three LTCFs under 0.6 V bias.



Table S1. Crystal data and structure refinement parameters for LTCFs.

Compounds LTCF-1 LTCF-2 LTCF-3
Crystal system Trigonal Monoclinic Monoclinic
Space group R3 P21/c P21/c
VA 2 4 4

a(A) 26.567 13.342 22.723
b(A) 26.567 22.256 13.581
c(A) 24.254 19.489 20.829
o (deg.) 90 90 90

p (deg.) 90 91.849 94.695

y (deg.) 120 90 90

v (A3) 14825 5784.0 6406.5
GOF on F? 1.994 1.456 1.433

Ry, wR, (I>20(D))*

Ry, wR; (all data)

0.2263, 0.5235

0.2645, 0.5409

0.1741, 0.4263

0.2183, 0.4487

0.1866, 0.4534

0.2303, 0.4739

Note: * Ry = Y||Fol-Fell/ZIFol, wRy = [Xw(Fo*-F 2 Ew (Fo?)*]"



Table S2. Elemental analysis (EA) results of three LTCFs.

Elements (wt.) N (%) C (%) H (%)
Calculated for LTCF-1 6.76 20.28 2.92
Experimental for LTCF-1 6.48 21.73 4.55
Calculated for LTCF-2 6.76 20.28 2.92
Experimental for LTCF-2 6.64 19.87 4.32
Calculated for LTCF-3 6.33 24.43 3.64

Experimental for LTCF-3 6.12 22.52 4.48




1. Calculation of frontier orbitals

Calculations of structural fragment, extracted compound 3 crystal structure, were at the
B3lyp/def2TZVP level, using the Gaussian 16 programl'l. The HOMO and LUMO results were
analysed assistantly by Multiwfn[2].

2. Calculation of density of states (DOS)

The DOS were calculated using the CASTEP packagel®l. The structural models for compounds 1-3
were built directly from the single-crystal X-ray diffraction data. The exchange-correlation energy
was described by the PBE functional within the GGAI*?l, The norm conserving pseudopotentials
were chosen to modulate the electron-ion interaction!®7]. The plane-wave cut off energy was 650
eV, and the threshold of 5x10-6 eV was set for the self-consistent field convergence of the total
electronic energy. The Fermi level was selected as the reference and set to 0 eV by default. The
smearing width was set to 0.05 eV for DOS. Other parameters were set to default values.
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3. Calculation of absorption property of LTCFs

The Vienna ab initio simulation package (VASP)[3! was employed to perform density functional
theory (DFT) calculations within the generalized gradient approximation (GGA) using the Perdew-
Burke-Ernzerhof (PBE)!'% function to describe the exchange correlation of electrons. The bulk UV
light absorption spectrum of LTCF 1-3 were calculated. For the calculations, unit cells of LTCF 1-
3 were used in this work. The projected augmented wave (PAW) potentials!!!-1?] were used to
describe the ionic cores and take valence electrons into account using a plane wave basis set with a
kinetic energy cutoff of 400eV. Partial occupancies of the Kohn-Sham orbitals were allowed using
the Gaussian smearing method and a width of 0.05 eV. The electronic energy was considered self-
consistent when the energy change was smaller than 10 eV. A geometry optimization was
considered convergent when the force change was smaller than 0.01 eV/A. Grimme’s DFT-D3
methodology!!3 was used to describe the dispersion interactions. The Brillouin zone was sampled
using Monkhorst-Pack mesh k-points!!4! with a reciprocal space resolution of 21x0.04/A. Since the
atomic numbers in the three systems in Figure 1 are not identical, for better comparative analysis,

the resulting absorptivity of the absorption spectrum was normalized.
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Alert level A for crystallographic data of LTCF-1:

PLATO082 ALERT 2 A High R1 Value ......cccccveivininncnnne. 0.23 Report
PLATO084 ALERT 3 A High wR2 Value (i.e. >0.25) .....ccceuenenee. 0.54 Report
Alert level A for crystallographic data of LTCF-3:

PLATO084 ALERT 3 A High wR2 Value (i.e. >0.25) ....ccccceuenenne. 0.47 Report

Response: All the alert A in LTCF-1 and LTCF-3 are caused by low resolution and high residual
density (due to serious truncation effects of heavy metal atoms). The crystallinity of 2D layered

chalcogenide usually is poor due the weak electrostatic interaction between negative layers and

protonated amines. Several randomly-selected single crystals were tested to get better diffraction

data, unfortunately, those data show similar crystallographic issue. Even so, we think that these alert

level A in checkcif should not disturb the determination of crystal structure.



