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Effect of Flash-light Sintering Voltage on the Microstructure and
Chemical Properties of Lithium Lanthanum Titanate Thin Films
Prepared by Electrostatic Spray Deposition
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All-solid-state batteries (ASSBs) utilizing non-flammable inorganic electrolytes are gaining significant attention due to safety
concerns associated with conventional lithium-ion batteries. Among various oxide electrolytes, lithium lanthanum titanate
(LLTO) demonstrates high ionic conductivity at room temperature but is prone to lithium loss at elevated sintering
temperatures. In this study, we employed electrostatic spray deposition (ESD) at 250°C, followed by flash light sintering
within milliseconds using a xenon lamp. This approach enabled the production of dense and highly crystalline LLTO thin
films with minimal lithium evaporation. Scanning electron microscopy (SEM) analysis confirmed reduced porosity at 650V,
while X-ray photoelectron spectroscopy (XPS) revealed stable lithium content. Additionally, X-ray diffraction (XRD) indicated
the formation of a cubic perovskite structure that is beneficial for ionic transport. This rapid and scalable process shows
promise for producing high-quality LLTO electrolytes, thereby enhancing the safety and performance of next-generation

ASSBs.
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(c) 650 V

Fig. 1 SEM images of the surface morphology of the LLTO thin
film flash light sintered under (a) 550 V, (b) 600 V, and (c)
650 V
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Fig. 2 Cross-sectional SEM images of (a) as-deposited LLTO thin
film and flash light sintered under (b) 550 V, (¢) 600 V, and
(d) 650 V
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Fig. 3 XPS spectra of (a) Li 1s and (b) Ti 2 p of as-deposited LLTO
thin film and flash light sintered under 550, 600, and 650 V
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Fig. 4 XRD patterns of as-deposited LLTO thin film and flash light
sintered under 550, 600, and 650 V
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