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The energy saving effect of reactant plasma in Atomic Layer Deposition (ALD) of ultrathin solid oxide fuel cell electrolyte
was examined by measuring electrical current in real time. Actuating a plasma generator led to a remarkable change in
electric current and therefore a Plasma Enhanced ALD (PE-ALD) Yttria-Stabilized Zirconia (YSZ) supercycle demanded
~12% higher process energy than a Thermal ALD (T-ALD) YSZ supercycle. Nonetheless, because PE-ALD YSZ electrolyte
providing higher growth rate and higher gas tightness needed 2 times smaller cycle number compared to T-ALD YSZ
electrolyte, applying oxygen plasma in ALD of YSZ electrolyte resultantly reduced total process energy by ~44%.
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Fig. 1 Schematic diagram of the utilized atomic layer deposition
(ALD) system with a plasma generator (SS and MFC stand
for stainless steel and mass flow controller, respectively)
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Fig. 2 Current variation versus time in plasma enhanced ALD (PE-
ALD) of a zirconia monolayer and its operational status
(inset)
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Fig. 3 Current variation versus time in (a) thermal ALD (T-ALD)
Yttria-Stabilized Zirconia (YSZ) supercycle and (b) PE-ALD
YSZ supercycle and (c) their energy consumption in process
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Fig. 4 (a) Schematic diagram of T-ALD YSZ electrolyte and PE-
ALD YSZ electrolyte cells generating open circuit voltages
above ~1.1V and (b) their total energy consumption in
process
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