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Fig. S1. a) Design of the solid-state cell used; b) picture of pressure calibration kit. 

The cell is made of two stainless steel rods and a PEEK tube. A PEEK framework composed 

of three PEEK plates can allow the solid-state cell to have a constant pressure during testing. 

Four heavy duty springs allow for a gentle variation and a uniform distribution of pressure. A 

load cell was placed on top of the framework, in order to accurately measure the pressure to 1 

kg during cell preparation process.

Fig. S2. Thickness measurement of a) LYCl pallet (100 mg), b) LYCl (100 mg)-LPSCl (25 mg) 

pallet, and c) cathode composite pallet (20 mg).

As shown in Fig. S2a, the LYCl electrolyte layer (100 mg) is 431 μm thick. As shown in Fig. 

S2b, the total thickness of LYCl electrolyte (100 mg) and LPSCl (25 mg) pallet is 495 μm. 

Therefore, the thickness of LPSCl interlayer is estimated to be 64 μm. As shown in Fig. S2c, 

the NCM-811 cathode composite layer (20 mg) is 133 μm thick.
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Fig. S3. a) Photographs of LPSCl and LYCl powder before and after grinding; b) ionic 

conductivity measurement of LPSCl-LYCl composite (20 wt.%: 100 wt.%) at room 

temperature.

The chemical compatibility between Li6PS5Cl and Li3YCl6 was investigated: 25 mg Li6PS5Cl 

and 100 mg Li3YCl6 was hand grounded in an agate mortar for 15 min until well mixed. The 

powder was then pressed into a pallet and hold at 370 MPa for 24 hours. The ionic conductivity 

was measured before and after 24 hours. As shown in Fig. S3b, the conductivity stays 

unchanged, representing the structure and transport behavior of the LPSCl-LYCl composite is 

barely changed. Therefore, a high chemical compatibility between Li6PS5Cl and Li3YCl6 can 

be expected.

Fig. S4. Voltage profiles of Li/LPSCl/LYCl/LPSCl/Li symmetric cell cycled with a constant 

capacity of 0.2 mAh cm-2: a) 15 mg and b) 10 mg LPSCl added on each side of LYCl pallet.

The thickness of interlayer was optimized by adding different amount of Li6PS5Cl powder: 10 

mg, 15 mg, and 25 mg on each side of LYCl pallet. Fig. S4a (15 mg LPSCl) and Fig. S4b (10 

mg LPSCl) exhibit an overpotential ramping up at 0.4 mA cm-2 and 0.2 mA cm-2, respectively. 

By contrast, 25 mg LPSCl cell (Fig. 4b) demonstrate a maximum current density of 0.8 mA 
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cm-2. 

Table S1: Performance summary of the reported Li/Li symmetric cells based on halide 

electrolytes.

Halide-based
symmetric cell

Stripping/plating current 
and capacity

Testing
time

Polarization 
voltage

Ref.

Li/Li2Sr2/3Cl4/Li 0.1 mA cm-2, 0.1 mAh cm-2 20 h 0.4 V [1]

Li/Li3ScCl6/Li
0.1 mA cm-2, 0.167 mAh cm-

2
2500 h 0.51 V [2]

Li/Li3YBr6/Li 0.1 mA cm-2, 0.1 mAh cm-2 250 h 0.4 V [3]

Li/LPSCl/Li3YCl6/LPSCl/Li 0.2 mA cm-2, 0.2 mAh cm-2 1000 h 0.1 V this work

Fig. S5. a) Initial two charge/discharge profiles of NCM-811/LYCl/LPSCl/Li cell at 0.1 mA 

cm-2; b) corresponding dQ/dV curves. The cathode composite is made of mixing NCM-811, 

LYCl, and conductive carbon at a weight ratio of 70:25:5.
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Table S2: Summary of the reported cycling performance of sulfide- or halide-based full cells 

with high-Ni layered oxide cathodes. 

Halide-based SE Cathode Anode ICE
Cycle numbers, voltage 
range, capacity retention

Ref.

Li3BrCl6 NCM-811 In 69% 20 cycles, 2.5-4.4V, 7 % [3]

Li3InCl6 NCM-811 Li-In 84% 70 cycles, 2.5-4.3V, good [4]

Li2ZrCl6 Li0.88Co0.11Al0.01O2 Li-In 86%
100 cycles, 3.0-4.3V, 

91%
[5]

Li3YCl6 NCM-811 Li 87%
100 cycles, 2.9-4.3V, 

91%
this work

Sulfide-based SE 　 　 　 　 　

Li10GeP2S12
PEDOT coated NCM-

811
Li-In 72% 77 cycles, 2.7-4.4V, 44% [6]

Li6PS5Cl LiNbO3 coated NCA Li 67%
100 cycles, 2.5-4.3V, 

80.9%
[7]

Li6PS5Cl LiNi0.8Mn0.05Co0.15O2 Li 64%
100 cycles, 2.8-4.25V, 

74%
[8]

Li6PS5Cl
Li2O-ZrO2 coated high-

Ni NMC
Ag-C 87%

1000 cycles, 2.5-4.25 V, 
87%

[9]

β-Li3PS4 NCM-811 Li-In 71% 50 cycles, 2.7-4.3V, 69% [10]

β-Li3PS4 NCM-811 Li-In 58% 25 cycles, 2.6-4.3V, 75% [11]
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