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Fig. S1. TEM image of NCM88-S sample.
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Fig. S2. TEM-EDX elemental mappings of NCM88-S powder corresponding to (b) Co, (c) Ni, (d) Mn, and (e) S. 
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Fig. S3. TEM-EDX of Sulfur in NCM88-S sample.
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[bookmark: OLE_LINK11]Fig. S4. Nyquist of plot of the Li6PS5Cl solid state electrolyte (80 mg) without attaching the battery electrodes.

[bookmark: OLE_LINK4][image: ]
Fig. S5. Nyquist plots of sulfide-based ASSLIBs using NCM88 cathode and NCM88-S cathode after (a) 5 cycles, (b)100 cycles, and (c)300 cycles.



Table S1. RSE, RSE/CAM, and RCell values of NCM88 and NCM88-S cathodes after 5 cycles, 100 cycles and 300 cycles.
	
	Cycle 
	NCM88（Ω）
	NCM88-S（Ω）

	RSE
	5
	17.7
	17.1

	
	100
	18.8
	18.9

	
	300
	19.7
	19.7

	RSE/CAM
	5
	48.7
	96.9

	
	100
	82.2
	220.1

	
	300
	139.3
	492.3

	RCell
	5
	66.4
	114

	
	100
	101
	239

	
	300
	159
	512



[bookmark: OLE_LINK20][bookmark: OLE_LINK6]Fig. S4 shows the Nyquist plot of Li6PS5Cl solid electrolyte (80 mg) without attaching the battery electrodes. The Li6PS5Cl solid electrolyte showed a small RSE of 17 Ω. Therefore, in Fig. S5, the intersection point of the curve with the horizontal axis was ascribed to the solid electrolyte layer impedance RSE [1-2]. The semi-circle is regarded as an interfacial resistance (RSE/CAM), which reflects the interfacial impendence between cathode electrode and solid electrolyte. The impedance profiles of the whole cells consist of SE bulk resistance and interfacial SE/CAM resistance. Obviously, the interfacial resistance is the major component of cell resistance [3]. RSE, RSE/CAM, and RCell values of two cathodes after 5 cycles, 100 cycles and 300 cycles are summarized in Table S1.
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