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Figure S1: XRD measurements of LSCF/MgO cathode on single-crystal YSZ a) before and b) after etching
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Figure S2: In-plane (Phi) scans for 70 nm unetched VAN LSCF film on single crystal YSZ about the LSCF 12-1 and YSZ 31-1 peaks
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Figure S3: XRD measurements of YSZ (1500 nm) and CeO, (50 nm) buffered stainless steel substrates (Step 2) a) before and b)

after etching
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Figure S4: XRD measurements of LSCF/MgO VAN cathode on Ce, sGd, ,0,-buffered single-crystal YSZ a) before and b) after

etching
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Figure S5: XRD measurements of LSCF/MgO cathode on LSAT a) before and b) after etching

Figure S6: Porosity analysis of mesoporous LSCF on single-crystal YSZ after removal of MgO
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Figure S7: a) and b) AFM images of LSCF/MgO VAN films on single-crystal YSZ before and after etching of MgO, respectively. c)
and d) AFM images of LSCF/MgO VAN films on ABAD-buffered stainless steel before and after etching of MgO, respectively (Step
3).

Figure S8: 3D representation of AFM images of a) and b) LSCF/MgO VAN films on single-crystal YSZ before and after etching of
MgO, respectively. ¢) and d) AFM images of LSCF/MgO VAN films on ABAD YSZ-buffered stainless steel before and after etching
of MgO, respectively.



Quantified EDX Mapping Results

Figure S9: HAADF (a) and EDX (b-f) images of etched LSCF/MgO VAN film on LSAT, confirming phase separation and film
composition (All EDX images - MAG: 640kx; HV: 200kV).

Figure $10: EDX measurements showing removal of Mg after etching for samples on ABAD-buffered metal substrates
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Figure S11: EIS measurements of YSZ (1500 nm) and CeO, (50 nm) buffered stainless steel substrates
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Figure S12: Representative Nyquist plots for LSCF/MgO VAN films before (a) and after (b) etching. The fitting (red line) was
carried out employing an equivalent circuit with 2 ZARC elements in series. The high frequency intercept with the real axis
represents the resistance of the electrolyte. The contribution of the Ag counter-electrode is negligible.
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Figure S13: Reciprocal space maps for LSCF/VAN films grown on single-crystal (100) YSZ a) before and b) after etching
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Figure S14: Distorted impedance spectrum of etched LSCF/MgO VAN film on Ce, sGd, ,0,-buffered single-crystal (100) YSZ



