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Cathodic Functional Layer via Sputtering and Atomic Layer Deposition
for Thin-Film Solid Oxide Fuel Cells
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In this study, Yttria-stabilized zirconia (YSZ) functional layers were applied with different thin-film fabrication process such as
sputtering and atomic layer deposition (ALD) to enhance oxygen reduction reaction (ORR) for solid oxide fuel cells. We
confirmed that the YSZ functional layer deposited with sputtering showed relatively low grain boundary density, while the
YSZ functional layer deposited with the ALD technique clearly indicated high grain boundary density through scanning
electron microscopy (SEM) and X-ray diffractometry (XRD) results. The YSZ functional layer coated with the ALD technique
revealed that more ORR kinetics can occur using high grain boundary density than the functional layer deposited with
sputtering. The peak power density of the SOFC deposited with ALD YSZ indicates 2-folds enhancement than the pristine
SOFC.
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Fig. 1 Schematic of configuration for TF-SOFCs used in this paper:
Sputtering and ALD process were employed to fabricate
cathodic functional layer
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Fig. 2 XPS spectra of YSZ functional layers with each deposition
technique

Table 1 Composition of YSZ functional layer
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Fig. 3 SEM microscophs of YSZ functional layer with different
thickness and deposition technique
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Fig. 4 XRD spectra of YSZ functional layer with different thickness
and deposition technique
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Fig. 5 Electrochemical performance of YSZ functional layer coated
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