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Table S1. Existing methods for LiPON production. 3 
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Figure S1. The photos of (A) a transparent and flexible FS- LiPON film and (B) FS-LiPON pieces in a capped 10 

battle. 11 
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Figure S2. Cross-section image and EDS mapping of FS-LiPON. 19 
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 28 
Figure S3. (A) XRD pattern of FS-LiPON thin film. (B) SEM image and EDS mapping on the surface of 29 

FS-LiPON. 30 
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Figure S4. XPS spectra of O 1s, N 1s, P 2p and Li 1s regions of sub-LiPON thin film. 35 
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Figure S5. Photos of the same piece of FS-LiPON film before air exposure (A) and after air exposure (B), 42 

showing the film shape change due to stiffening. 43 
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 51 

Figure S6. Cross-section FIB/SEM of the Li-Cu cell with ion milling performed at room temperature (A) 52 

and cryogenic temperature (-180°C). Morphology and contrast of plated Li metal in (A) have been 53 

changed due to the lack of cryogenic protection compared with (B). 54 
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Figure S7. Voltage curve of Li metal plating with 1-day rest step. 61 
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Figure S8. (A) Cross-section cryo-FIB/SEM image of the Li-Cu cell after plating. (B) EDS mapping of the 65 

corresponding area in (A). 66 
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 72 

Figure S9. Top-view SEM image of Cu surface on the Li-Cu cell after Li metal plating. 73 
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Figure S10. Top-view and cross-section SEM images of Li-Cu cell with different Cu thicknesses. 77 
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 79 

Fi1gure S11. Stress analysis on Li-Cu cell with different Cu thicknesses. (A) Schematic of the model used 80 

for interfacial stress estimation and corresponding formula. (B) parameters and calculated stresses at Li/Cu 81 

interface with different Cu thicknesses.  82 
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84 

Figure S12. (A) Top-view SEM image of Au seeding layer on FS-LiPON. Au film thickness is 3 nm. EDS 85 

mapping results of Au signal (B) and P signal (C) in the same region, demonstrating the uniform evaporation 86 

of Au on FS-LIPON. (D) EDS spectrum collected from the region shown in (A). 87 
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 91 

Figure S13. (A) Voltage curve of Li metal plating in Li-Cu cell with Au seeding layer. (B) Surface 92 

morphology of plated Li-Cu cell, showing a relatively smooth Cu surface and indicating uniform Li metal 93 

deposition. 94 
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 101 

Figure S14. (A) Cross-section image of plated Li-Cu cell with Au seeding layer. Plated Li metal in this cell 102 

is ~3 m in thickness. Inclusions within plated Li layer can be seen. (B) EDS mapping at the region shown 103 

in (A), suggesting the inclusions are Au-containing species. 104 
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