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S. 1: Scanning electron microscopy (SEM) of LiNbOs-coated LiNio.33C00.33Mno.3302 (NCM) and
LiioGeP2S12 (LGPS).

S. 2: Charge/discharge cycle of In-Li | LGPS | NCM under various pressures.

S. 3: Reconstructed images from X-ray CT measurements of In-Li | LGPS | NCM.

S. 4: Three-phase segmentation results from the reconstructed images.

S. 5: Electrochemical impedance analysis of In-Li | LGPS | NCM.
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S.1: Scanning electron microscopy (SEM) of LiNbQOs-coated LiNio.33C00.33Mno.3302 (NCM) and
LiioGeP2S12 (LGPS).

Figure S1. SEM image of NCM particles. The observation was operated with a Hitachi SU6600 at 15
kV.

S2



Figure S2. SEM image of LGPS particles. The observation was operated with a Hitachi S-4800 at 1.5

kV without air exposure.
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S. 2: Charge/discharge cycle of In-Li | LGPS | NCM under various fabrication pressures.
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Figure S3. (a) Charge/discharge cycle curves of an In-Li | LGPS | NCM all-solid-state battery using
the laboratory-built measurement cell at a rate of 0.01C under various pressures. (b) Capacity
improvement versus the applied pressure compared with 6 MPa as a baseline. Two cycles of
charge/discharge measurements at 6 MPa are first performed, and then two cycles are performed at a
pressure of 12 MPa. The discharge capacity of the latter measurements is divided by that of the former
at the same cycle, which gives the increased capacity deriving from the change in pressures. A rate of
100% means that there is no change in the capacity at the same number of cycles for the constant

pressure condition, and 200% indicates that the capacity is twice the baseline rate (6 MPa) at the
increased pressure.
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S. 3: Reconstructed images from X-ray CT measurements of In-Li | LGPS | NCM.

Figure S4. Reconstructed X-ray CT images of cathode layers in In-Li | LGPS | NCM cell at various
pressures of (a) 0, (b) 6, (c) 12, (d) 50 and (e) 100 MPa.
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Figure S5. Reconstructed X-ray CT images of electrolyte layers in In-Li | LGPS | NCM cell at various
pressures of (a) 0, (b) 6, (c) 12, (d) 50 and (e) 100 MPa.
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Figure S6. Reconstructed cross-sectional image from X-ray CT in In-Li | LGPS | NCM cell at various
pressures of (a) 0, (b) 6, (¢) 12, (d) 50 and (e) 100 MPa.
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S. 4: Three-phase segmentation results from reconstructed images.

Figure S7. The raw data of the reconstructed gray-scale image of cathode layers in In-Li | LGPS |
NCM cell at pressures of 0 MPa with (a) x-y (b) y-z and (¢) z-x axes. Their three-phase segmentation

result with (d) x-y (e) y-z and (f) z-x axes (purple: active material; green: electrolyte; blue: pore).
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Figure S8. The raw data of the reconstructed gray-scale image of cathode layers in In-Li | LGPS |
NCM cell at pressures of 6 MPa with (a) x-y (b) y-z and (¢) z-x axes. Their three-phase segmentation

result with (d) x-y (e) y-z and (f) z-x axes (purple: active material; green: electrolyte; blue: pore).
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Figure S9. The raw data of the reconstructed gray-scale image of cathode layers in In-Li | LGPS |
NCM cell at pressures of 12 MPa with (a) x-y (b) y-z and (¢) z-x axes. Their three-phase segmentation

result with (d) x-y (e) y-z and (f) z-x axes (purple: active material; green: electrolyte; blue: pore).
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Figure S10. The raw data of the reconstructed gray-scale image of cathode layers in In-Li | LGPS |
NCM cell at pressures of 50 MPa with (a) x-y (b) y-z and (¢) z-x axes. Their three-phase segmentation

result with (d) x-y (e) y-z and (f) z-x axes (purple: active material; green: electrolyte; blue: pore).
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Figure S11. The raw data of the reconstructed gray-scale image of cathode layers in In-Li | LGPS |
NCM cell at pressures of 100 MPa with (a) x-y (b) y-z and (c) z-x axes. Their three-phase segmentation

result with (d) x-y (e) y-z and (f) z-x axes (purple: active material; green: electrolyte; blue: pore).
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Figure S12. Void ratio using small particle active materials. (a) SEM image of LiFePO4 particles. The
observation was operated with a Hitachi SU6600 at 15 kV. (b) Reconstructed X-ray CT image of
LiFePO4 cathode layer at 50 MPa.
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Figure S13. XZ slices highlighting NCM particles and the contact surfaces of the NCM particles at
various pressures of (a) 0, (b) 6, (¢) 12, (d) 50 and (e) 100 MPa. (green lines : the NMC/LGPS contacted
interface; blue lines : the NCM/void interface; purple : NCM particles.)
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Figure S14. Reconstructed X-ray CT image of cathode layers in In-Li | LGPS | NCM cell (a) at
pressures of 50 MPa and (b) after releasing the pressure to 0 MPa.
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S. 5: Electrochemical impedance analysis.

@) 5000 . . . (b) 200 . . .
= 6MPa 50 MPa
e 12 MPa 100 MPa1
1500 150 + -
G G
4 4
=, 1000 - =, 100+ -
£ E
N " N
500 | . = 50 | v’ -
"L "I v
I'. ﬂ . 4
[ ] ™ ;
N 7
)
o ; ..V.. 1 1 0 1 v 1
0 500 1000 1500 2000 0 50 100 150 200
Zreal / kQ Zreal / kQ

Figure S15. Nyquist plot of electrochemical impedance measurements at pressure of (a) 6 and 12 MPa

and (b) 50 and 100 MPa.
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Figure S16. Equivalent circuit for the fitting of the Nyquist plot.
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