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Organic liquid electrolytes, commonly used in commercial Lithium-ion batteries, are susceptible to fire due to their low flash point, particularly at high voltages. This flammability raises safety concerns in practical applications [1]. Thus, current concerns over lithium-ion battery safety are leading to exciting developments in all solid-state lithium-ion batteries (ASSLIBs), fueled by the promise of unparalleled safety and boosted energy density. ASSLIBs eliminate the risks like leakage and combustibility associated with liquid electrolytes. Performance parameters of ASSLIBs such as cycle life, stability and capacity can be improved by both increasing the ionic conductivity of the electrolyte layer and improving the electrode/electrolyte interface [2].  A previous study in our group investigated the influence of substrate temperature on the surface, structural, and chemical properties of RF magnetron sputtered LiCoO₂ (LCO) thin films for ASSLIB cathodes [3]. Another study focused on the preparation of crystalline Li0.5La0.5Ti1−xAlxO3 (LLTAlO) targets using conventional solid-state reactions. The effect of Al substitution on the lithium-ion conductivity of LLTO was investigated [4].
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Figure 1. The schematic diagram of all solid-state thin film battery designed on a glass substrate.

This work focuses on the fabrication of thin film components for ASSLIBs that were prepared using RF magnetron sputtering for LCO and Li7La3Zr2O12 (LLZO), along with thermal evaporation for lithium metal. In our structure Titanium is used as a current collector, LCO is the cathode, LLZO is the electrolyte, and Li is the anode layer. Due to undesirable phases that may occur on both the cathode and anode of the electrolyte layer, the nanolayer of selected oxides will act as buffer layers (Fig.1). The cathode–electrolyte interface was carefully investigated using 2.85 nm Al₂O₃, ZrO₂, and Al₂O₃–ZrO₂ buffer layers deposited by atomic layer deposition (ALD) to improve contact and stability. The characterization of samples with SEM, XRD, Raman, XPS and electrochemical tests will be  discussed and the design of efficient all solid-state batteries will be presented.
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