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Figure S1. (a) XRD patterns of bare NCM powder and LiNbO3-coated NCM powder. (b) TEM
image of LiNbOs-coated NCM. Scale bar is 50 nm.



Figure S2. Surface TEM and EDS mapping images of LiNbOs-coated secondary and single
particle of NCM electrode.



Figure S3. Cross-section SEM images of cathode and electrolyte composite pellet (1:1, v/v).



Figure S4. In-situ SEM image during chemical reaction between bare NCM and argyrodite
without external pressure in vacuum state. (Left) Fresh composite pellet of bare NCM and
argyrodite. (Right) SEM image after 5 days. Yellow arrows indicate microstructural changes.
Scale bar is 10 micrometer.
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Figure S5. Difference in XPS peak (solid line: surface versus pristine electrolyte; dash-dot
line: etched region versus surface) for (a) bare NCM and (b) LiNbOs-coated NCM with

argyrodite electrolyte.
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Figure S6. P 2p XPS spectra of aged cell with bare NCM or LiNbO;-coated NCM at the surface
(solid line) and after etching (dashed line) compared with that of pristine argyrodite.



Table S1. EIS fitting parameter for bare NCM and argyrodite composite

Bare Values as a function of time
NCMHSE =47 14 56h | 126h | 196h | 266h | 33.6h | 40.6h
R. (Q) 2169 | 2786 | 3578 | 4489 | 5162 | 5662 | 6110 | 64.72
Rew(Q) | 5064 | 6135 | 8409 | 122.69 | 162.59 | 204.12 | 24493 | 28447
Qﬁg:f)m' 9.24E-7 | 6.06E-7 | 4.67E-7 | 3.70E-7 | 3.22E-7 | 298E-7 | 2.80E-7 | 2.68E-7
ae 0520 | 0542 | 0540 | 0531 | 0521 | 0511 | 0503 | 0.496
C.(F) | 122E7 | 1.076-7 | 827E-8 | 6.05E-8 | 4.79E-8 | 4.06E-8 | 3.60E-8 | 3.25E-8
R(Q) 27.51 3449 | 4346 | 5235 | 5836 | 6251 | 6607 | 6892
Rig(Q) | 27399 | 27353 | 339.07 | 41581 | 488.02 | 55546 | 613.79 | 663.5
Qlfz*f)m 621E-7 | 429E-7 | 345E-7 | 2.96E-7 | 2.73E-7 | 2.65E-7 | 2.59E-7 | 2.55E-7
o 0515 | 0537 | 0534 | 0525 | 0516 | 0506 | 0498 | 0491
C:(F) | 245E7 | 1.82E.7 | 138E7 | 1.06E-7 | 8.75E8 | 7.72E-8 | 6.8SE-8 | 6.21E-8
Qcpe
(F*em | 0.03965 | 0.05099 | 0.03804 | 0.02984 | 0.02527 | 0.0222 | 0.02006 | 0.0184
l*s(l-l)
Tepe 0769 | 0682 | 0.696 | 0700 | 0700 | 0.698 | 0.69 | 0.694
T(em) | 00318 | 00318 | 0.0318 | 00318 | 0.0318 | 00318 | 0.0318 | 0.0318
L (H*cm?) | 3.73E-6 | 4.04E-6 | 4.60E-6 | 527E-6 | 5.82E-6 | 6.34E-6 | 6.84E-6 | 7.27E-6
A(emd) | 1327 | 1327 | 1327 | 1327 | 1327 | 1327 | 1327 | 1327




Table S2. EIS fitting parameter for LiNbO;s-coated NCM and argyrodite composite

LiNbO; Values as a function of time
coated
NCM+SE Oh 1.4h 5.6h 12.6 h 196 h 26.6 h 33.6h 40.6 h
R. (©2) 21.29 19.15 20.98 22.72 23.12 23.84 24.42 24.60
Regy () 296.70 304.88 323.03 343.84 360.41 373.29 385.19 395.99
Q. (F*cm-
1egu-t) 1.06E-06 | 1.29E-06 | 1.25E-06 | 1.20E-06 | 1.20E-06 | 1.19E-06 | 1.17E-06 | 1.17E-06
O, 0.440 0.419 0.420 0.422 0.421 0.421 0.421 0.420
C.(F) 1.78E-7 1.80E-7 1.86E-7 1.92E-7 | 2.01E-7 | 2.06E-7 | 2.06E-7 | 2.10E-7
R; () 17.10 20.34 20.55 20.40 20.55 20.26 20.18 20.55
Rigy (£2) 219.22 218.66 226.99 233.04 234.09 236.77 239.09 239.92
Q; (F*em-
reguet) 1.32E-06 | 1.19E-06 | 1.25E-06 | 1.31E-06 | 1.31E-06 | 1.36E-06 | 1.37E-06 | 1.36E-06
o 0.424 0.434 0.427 0.420 0.418 0.414 0.412 0.412
C (F) 1.37E-7 1.37E-7 1.36E-7 1.32E-7 1.27E-7 1.28E-8 1.25E-7 1.24E-7
Qcpe
(F*em- 0.02937 | 0.03063 | 0.03099 | 0.03160 | 0.03265 | 0.03329 | 0.03384 | 0.03448
l*sa-l)
Ocpe 0.805 0.796 0.799 0.800 0.796 0.795 0.793 0.790
T (cm) 0.0318 0.0318 0.0318 0.0318 0.0318 0.0318 0.0318 0.0318
L (H*cm?) | 6.90E-06 | 6.77E-06 | 6.89E-06 | 6.99E-06 | 7.06E-06 | 7.11E-06 | 7.17E-06 | 7.16E-06
A (cm?) 1.327 1.327 1.327 1.327 1.327 1.327 1.327 1.327
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