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Figure S1. XRD pattern of SN,LiFSI and SPI.

Figure S2. EIS result of LAGP with Au blocking electrodes. The frequency range is 
from 0.1 Hz to 1 MHz. The LAGP is ~600 m thick and its diameter is ~16 mm.



Figure S3. EIS result of the Li-LAGP-Li and Li-SPI-LAGP-SPI-Li symmetric cell.

Figure S4. The optical image of the LAGP pellet after cycling in Li-LAGP-Li cell.



 Figure S5. F 1s XPS results of the SEI in (a) Li-SPI-LAGP-SPI-Li cell and (b) Li-LE-
LAGP-LE-Li cell.

Figure S6. SEM image of the surface of LAGP pellet after cycling in Li-LE-LAGP-LE-
Li symmetric cell.  



Figure S7. SEM image of the LAGP-NCA interface with SPI modification.

Figure S8. Temperature-dependent ionic conductivity of the LiTFSI-LiBOB based SPI 
.



Figure S9. Voltage profile of the LFP-LE-LAGP-LE-Li and LFP-SPI-LAGP-SPI-Li 
cells at 0.2 C and 0.5 C.

Figure 10. Rate performance of the LFP-SPI-LAGP-SPI-Li cell in the voltage range 
from 2.5 V to 3.8 V. 



Figure S11. EIS result of the LFP-SPI-LAGP-SPI-Li cell before and after cycling.

Figure S12. Voltage profile of NCA-LE-LAGP-LE-Li cell at 0.5 C.



Figure S13. F 1s and B 1s XPS result of the CEI on cycled NCA cathode.

Figure S14. Cycling stability with Coulombic efficiency under 0.3 C for NCA-SPI-
LAGP-SPI-Li cell in the voltage range from 2.75 V to 4.3 V.



Figure S15. EIS result of the NCA-SPI-LAGP-NCA-Li cell before and after cycling.

Figure S16. (a) Voltage profile of Li1.2Ni0.13Co0.13Mn0.54O2-SPI-LAGP-SPI-Li cell for 
the first two cycles at 0.1 C in the voltage range from 2 V to 4.6 V and from 2 V to 4.8 
V. (b) Cycling stability with Coulombic efficiency under 0.1 C for 
Li1.2Ni0.13Co0.13Mn0.54O2-SPI-LAGP-SPI-Li cell in the voltage range from 2 V to 4.6 
V.



Figure S17. The evolution of average discharge voltage upon cycling for 
Li1.2Ni0.13Co0.13Mn0.54O2-SPI-LAGP-SPI-Li cell at 0.1 C in the voltage range from 2 V 
to 4.6 V.

Table S1 Comparison of the CCD value achieved in this work and other reported oxide-
electrolytes based symmetrical cells.

SSEs
Interfacial 

modification
Interfacial 

resistance ( 
cm2)

CCD (mA 
cm-2) Ref

Li7La3Zr2O12 None 5 0.6 1
Li6·4La3Zr1·4Ta0·6O1

2

SnO2 25 1.15 2

Li1.5Al0.5Ge1.5(PO4)3 Bismuth layer 92.8 1.6 3
Li7La3Zr2O12 Cu3N 83.4 1.5 4

Li1.5Al0.5Ge1.5(PO4)3 Ionic liquid 5 >2 5
Li1.5Al0.5Ge1.5(PO4)3 SPI 70 7 This work
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