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Abstract : High-voltage operation of the lithium ion battery is one of the advantageous
approaches to obtain high energy capacity without changing the conventional cell components
and structure. However, operating at harsh condition inevitably results in severe side reactions
at the electrode surface and structural disintegration of active material particles. Herein we coated
layers composed of ALO; and ZnO on the electrode based on NCM using atomic layer depo-
sition (ALD). Thicker layers of novel Al-doped ZnO (AZO) coating compared to conventional
ALD coated layers are prepared. Cathode based on NCM with the varying AZO coating thick-
ness are fabricated and used for coin cell assembly. Effect of ALD coating thickness on the
charge-discharge cycle behavior obtained at high-voltage operation was investigated.
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Fig. 1. (a) Schematic of ALD coating process: mainly ZnO deposition and only one layer of Al,O; deposition. TEM image
of ZnO:Al,O; ALD coating layer on glass. (b) ZnO:ALO; = 5:1 (AZO6), (¢) ZnO:ALLO; =9:1 (AZO10), (d) ZnO:ALO; =

19:1 (AZ020), and () ZnO:ALO; = (19:1)x2 (AZO40)
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Fig. 2. EDS mapping of ALD coated NCM523 at AZ(O20: (a) SEM image of analysis site, and mapping image of elements
of (b) Al (aluminum), and (¢) Zn (zinc). (d) Element intensity of Zn.
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Fig. 3. EDS elemental line concentration profile of ALD coated NCM523 at AZO20: (a), (b) SEM image of analysis area

point, (c) intensity, and (d) atomic %.
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