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S: Nano-scratch morphology
The SEM micrographs of the scratches generated on the film surface deposited at -40 V and -80 V are depicted in Fig. S1(a) and (b), respectively. 
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Figure S1: SEM micrographs of the scratch generated on the film surface of the Ni-Zr alloy film deposited at (a) -40 V, and (b) -80 V.










The representative AFM images of the scratches produced on the film surfaces grown at different substrate bias are shown in Fig. S2(a) to (d), from which the average value of scratch width have been measured.
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Figure S2: Typical AFM images of scratch produced on the surface deposited at (a) 0 V, (b) -40 V, (c) -60 V, and (d) -80 V.
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