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Figure S1. a, Detailed synthetic process of CsPbX3 PQDs. b, c, d, XRD patterns of (b) 

CsPbCl3, (c) CsPbBr3 and (d) CsPbI3 PQDs. e, f, g, TEM images of (e) CsPbCl3, (f) 

CsPbBr3 and (g) CsPbI3 PQDs. h, i, j, Size distribution of (h) CsPbCl3, (i) CsPbBr3 and 

(j) CsPbI3 PQD particles with a normal distribution. k, l, EDX elemental analysis of 

(k) PEO-CsPbCl3 and (l) PEO-CsPbBr3 SSEs. m, XRD patterns of PEO-CsPbI3 SSEs 

at 25 °C, 60 °C and 90 °C. Scale bars: 50 nm in e, f and g, and 25 μm in k and l.
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Figure S2. a, TGA curves of the thermal property of SSEs. b, The phase transition 

process of CsPbX3 PQDs. c, FTIR spectra of pure PEO, PEO-LiTFSI, and PEO-CsPbX3 

SSEs at 4000-400 cm-1. d, Raman spectra of pure PEO, PEO-LiTFSI, and PEO-CsPbI3 

SSEs at 710-890 cm -1.
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Figure S3. a, b, c, d, Nyquist plots of PEO-CsPbI3 SSEs at (a)25 °C, (b)50 °C, (c)70 °

C, (d)90 °C.
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Figure S4. a, Electrochemical stability windows of 1.5% doped PEO-CsPbI3 SSE. b, 

Lithium-ion transference number of 1.5% doped PEO-CsPbI3 SSE.
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Figure S5. a, Arrhenius plots of ionic conductivity of PEO-CsPbI3 and PEO-LiTFSI 

SSEs. b, Electrochemical stability window of PEO-CsPbI3 SSE at 90 °C. c, Lithium-

ion transference number of PEO-CsPbI3 SSE at 90 °C.
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Figure S6. a, Cycling voltammetry curves of LMBs with PEO-CsPbI3 SSEs at the rate 

of 1 mV s -1 at 90°C, indicating the charging and discharging plateau is around 3.6 and 

3.1 V, respectively. b, EIS spectra of Li/PEO-LiTFSI/LFP LMBs before and after 100 

cycles at 0.1C at 90 ° C. Inset: the equivalent circuit of the impedance spectra. c, 

Galvanostatic cycling curves of Li/PEO-CsPbI3/Li batteries at various current densities 

at 90°C.



S8

Figure S7. a, EDX elemental analysis of PEO-CsPbI3 SSEs before battery test. b, 

element mass percentages of PEO-CsPbI3 SSEs before battery test. c, EDX elemental 

analysis of PEO-CsPbI3 SSEs after battery test. d, element mass percentages of PEO-

CsPbI3 SSEs after battery test.
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Table S1. Thermal properties of SSEs.

Where Tg, Tm, ΔHm and χc represent the glass transition temperature, melting point, 

melting enthalpy and crystallinity, respectively. 
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Table S2. FTIR peaks and assignments for SSEs.
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Table S3. Raman peaks and assignments for SSEs.


