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Figure S1. (a) Crystal structure of Cs3BiClg. (b) XRD pattern of Cs;BiClg compared to
the simulated pattern (PDF#22-0171). (c¢) Crystal structure of Cs;Bi,Cly. (d) XRD
pattern of Cs;B1,Clg compared to the simulated pattern (PDF#70-0990).
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Figure S2. The XRD patterns of Cs;BiClg /Cs;Bi,Clyg and their continuous phase
transformation after adding CsCl and BiCls, respectively.
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of Cs;BiClg as precursor,

CsCI+MnCl,.H,0+BiCl;, and synthesized Cs;MnBi1,Cl;, phosphor.
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Figure S4. XRD patterns of Cs3;Bi,Cly as precursor, after adding CsCI+MnCl,.H,0, and
synthesized Cs;MnBi,Cl;, phosphor.
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Figure S5. XPS spectra of Mn in Cs4MnBi,Cl;, phosphor.



(a) = Map Sum Spectrum [ ]
& Wit % Wt % Sigma At%

= 50.46 042 3227

25.64 0.48 10.43
23.90 0.25 57.30
100.00 100.00

= Wi%  Wt%Sigma A%

38.50 045 2450
M 5% 0.53 1455
25.54 030 60.94
100.00 100.00

: [ MapSumSpectrum | ]
(C) 5 BT W% Wi%Sigma | At%
40.68 032 2433
425 017 615
[Bi ] 28.97 038 11.02
26.10 021 5851
100.0

Figure S6. (a) The EDS spectrum of Cs3;BiCls. (b) The EDS spectrum of Cs3;Bi,Cly. (¢)
The EDS spectrum of Cs;MnBi,Cl;,, respectively.



22,5 23.0 235 24.0
2 Theta (Degree)

Figure S7. Selected diffraction peaks near 23.5° of CsysMn;Cd,B1,Cl;, (x=0.0, 0.1,
0.2,0.3,04,0.5,0.6,0.7,0.8,0.9, 1.0).
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Figure S8. The measurement results of the optimal PLQY of (a) Cs;MnBi1,Cl;; and (b)
CS4MH0.3CdO.7Bi2C112.
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Figure S9. PL decay curves by monitoring Visible emission (Ae, = 950 nm) for the
Cs4MnBi2C112 and CS4MH0_3Cdo_7Bi2C112 phOSphOI'.
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Figure S10. Temperature-dependent PL spectra for Cs;Mn(3Cd,;Bi,Cl;,.



Gslpl ——

4
UV light
657 T— A,
Bi** Mn?*

Figure S11. Schematic energy-level diagram illustrating the possible energy-transfer
mechanism in Cs;Mn,3Cd, ;B1,Cl;, sample under UV excitation.
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Figure S12. Thermogravimetric analysis graph of Cs;Mng3Cd,7Bi1,Cl;,.
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Figure S13. XRD patterns of the fresh Cs;Mn3Cd, ;Bi,Cl;, sample and after exposing
in air for 50 days.
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Figure S14. The (a) XRD patterns and (b) photoluminescence of thermal stability of
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the Cs;Mng;Cd, 7Bi,Cl;; under 373 K heat.
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