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[bookmark: _Ref141808321][bookmark: _Hlk150874051][bookmark: OLE_LINK150][bookmark: OLE_LINK148]Supplementary Figure 1. Ionic conductivity analysis of LZC and LGPS. (a), (b) The Nyquist plots and Arrhenius ionic conductivity plots of LZC. (c), (d) The Nyquist plots and Arrhenius ionic conductivity plots of LGPS. The Nyquist plots were processed based on the formula: Z = (Z0 × S) / l, to eliminate the effect of SSE pellet thickness and area on the impedance. The ionic conductivity of LZC and LGPS are 3.87 × 10-4 S cm-1 and 6.40 × 10-3 S cm-1 at RT, respectively. 
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[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: _Hlk150872306][bookmark: _Hlk150872363][bookmark: _Hlk150872505][bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: _Hlk147350985]Supplementary Figure 2. The photos of SSE pellets disassembled from symmetric Li metal cells after cycling. (a) The photo of LZC disassembled from Li|LZC|Li after cycling. (b) The photo of LGPS disassembled from Li|LGPS|Li after cycling. (c) The photo of LZC disassembled from Li|Li3N|LZC|Li3N|Li after cycling. (d) The photo of LGPS disassembled from Li|Li3N|LGPS|Li3N|Li after cycling. The Li3N layers in (c) and (d) are comprised of uniformly sized microns particles.
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[bookmark: _Ref144999921][bookmark: OLE_LINK1][bookmark: OLE_LINK7][bookmark: OLE_LINK33]Supplementary Figure 3. The performance of Li|CLS-Li3N|Li cells. (a) Symmetric Li metal cell using CLS-Li3N as electrolytes cycled at 0.2 mA cm−2 and 27 °C for 1 h in each cycle. (b) Critical current density (CCD) of CLS-Li3N.
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[bookmark: OLE_LINK14][bookmark: OLE_LINK13][bookmark: OLE_LINK35]Supplementary Figure 4. Electrochemical performance of ASSBs without the protection of CLS-Li3N layer. (a) Li|LZC|LFP battery. (b) Li|LZC|LCO battery. (c) Li|LZC|NMC811 battery.
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[bookmark: OLE_LINK17][bookmark: OLE_LINK113][bookmark: OLE_LINK160][bookmark: OLE_LINK171][bookmark: OLE_LINK231]Supplementary Figure 5. The performance of Li|SSEs|Li cells. (a), (b) Symmetric Li metal cells using LZC and LGPS as SSEs cycled at 0.5 mA cm−2 and 27 °C for 1 h in each cycle.
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[bookmark: OLE_LINK28][bookmark: OLE_LINK26][bookmark: OLE_LINK164]Supplementary Figure 6. The CCD of Li|SSEs|Li cells incorporating CLS-Li3N layers. (a), (b) The Li|CLS-Li3N|LZC|CLS-Li3N|Li and Li|CLS-Li3N|LGPS|CLS-Li3N|Li symmetric cells cycled at 27 °C for 1 h in each cycle. 

[bookmark: OLE_LINK55][bookmark: OLE_LINK57][bookmark: OLE_LINK56][bookmark: OLE_LINK23][bookmark: OLE_LINK32][image: ] Supplementary Figure 7. SEM images of Li3N particles. (a) Hundreds of microns Li3N particle. (b) Tens of microns Li3N. (c) Microns Li3N particle.   
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Supplementary Figure 8. Optical microscope image of LZC pellet disassembled from Li|CLS-Li3N|LZC|CLS-Li3N|Li after cycling. The dark spots in the image are the self-limiting regions of Li dendrite (i.e., the ‘expansion screw’ regions).
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[bookmark: OLE_LINK62]Supplementary Figure 9. X-ray computed tomography (XCT) image of CLS-Li3N pellet. Figure 4a-e in the main text are derived from this XCT image.
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