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Fig. S1. Schematic illustration of a) powder ALD system and b) cross-section view of the

reaction chamber.
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Fig. S2. Result profiles after Rietveld refinement for as-synthesized a) bare NCM and b) ALDS

cathode powders.
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Fig. S3. SEM images of as-synthesized a) bare NCM and b) ALDS5 cathode powders.



3700— Ni

dGOO—

~ 500

Z o 0

1)

C 300-

Q

E™ % Co Mn
06 A ANIAAAN IO
OWWW/ A N R I I T I SR
0 10 20 30 40 50 60

Distance / nm
Fig S4. a) High magnification TEM image of as-synthesized ALDS5 powder and b) elemental

distribution obtained by the EDS line scan along the white line shown in a).



Fig S5. TEM images of as-synthesized a) ALDS5 and b) ALD17 powder.
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Fig. S6. Low magnification TEM image of as-synthesized ALD50 powder.
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Fig. S7. Differential capacity (dQ dV-') profiles obtained by differentiating the initial charge-
discharge voltage profiles of bare NCM and ALDS electrodes in a) LE half-cells and b) SE

half-cells.
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Fig. S8. Initial charge—discharge voltage profiles for 1st, 50th, and 100th cycles of a) bare
NCM and b) ALDS electrodes at the current density of 0.5 C CC-CV between 2.4 and 3.7 V

(vs. Li-In/Li") at 25 °C in SE half-cells.
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Fig. S9. Nyquist plots for bare NCM and ALDS electrodes after 1% cycle in SE half-cells (the

cells were discharged to 3.7 V (vs. Li-In/Li") for the EIS measurement).
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Fig. S10. a) Initial charge—discharge voltage profiles at the current density of 0.1 C, b) cycle

performance at the current density of 0.5 C for bare NCM, ALDS5, and ALD17 electrodes

between 2.7 and 4.6 V (vs. Li/Li") at 25 °C in LE half-cells, ¢) initial charge—discharge voltage

profiles at the current density of 0.05 C, d) rate test for bare NCM, ALDS, and ALD17

electrodes between 2.4 and 3.7 V (vs. Li-In/Li") at 25 °C in SE half-cells.
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Fig. S11. Deconvoluted S 2p spectra of a) bare NCM and b) ALDS after evaluation of their

cycle performance in SE half-cells.
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Fig. S12. Ex situ XPS O 1s spectra of a) bare NCM and b) ALDS after evaluation of their cycle

performance in dry-electrode cells.



Table S1. Rietveld refinement results for as-synthesized bare NCM and ALDS5 cathode

s | a-axis c-axis cla V
ample

[A] [A] [A]®
Bare NCM 2.874 14.205 4.942 101.609
ALDS 2.875 14.204 4.941 101.673

powders.



