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Abstract Lithium-ion batteries (LIBs) are rapidly improving in capacity and life cycle characteristics to meet the

requirements of a wide range of applications, such as portable electronics, electric vehicles, and micro- or nanoelectro-
mechanical systems. Recently, atomic layer deposition (ALD), one of the vapor deposition methods, has been explored

to expand the capability of LIBs by producing near-atomically flat and uniform coatings on the shell of nanostructured

electrodes and membranes for conventional LIBs. In this paper, we introduce various ALD coatings on the anode, cath-
ode, and separator materials to protect them and improve their electrochemical and thermomechanical stability. In addi-

tion, we discuss the effects of ALD coatings on the three-dimensional structuring and conduction layer through

activation of electrochemical reactions and facilitation of fluent charge collection.
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Fig. 1. Model of conventional lithium ion battery.
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Table 1. Classification of ALD-grown materials on conventional
LIB
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Fig. 2. Schematic representation of the effects of volume
expansion upon a) bare particles, b) an ALD coated nano-
MoO; particle and c) a particle from an ALD coated porous
electrode. Reproduced with permission[21], Copyright 2010,
John Wiley and Sons.
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Fig. 3. Comparison between bare, 4-cycle ALD coated MoQO; nanoparticles and 4-cycle ALD coated electrodes in a composition of
70:10:20 (M0oO3:AB:PVDF) for a) cycling stability at C/2 (following two cycles at C/10), b) Coulombic efficiency, c) rate capability and
d) voltage profile for ALD coated electrode of nMoO;. Reproduced with permission [21], Copyright 2010, John Wiley and Sons.
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Fig. 4. Schematic illustration of a) the 3-d peptide template,
b) atomic layer deposited TiO, on the peptide template, c) 3-
d network structure of TiO, hollow nanoribbons, and d) the
Li ions and electrons transport in the TiO, nano network
electrode. Reproduced with permission [20], Copyright 2009,
American Chemical Society.
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