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Fig. S1. CVs taken on a Pt/Ti/Si electrode in solutions containing no metal ions, Cu ions
only, Pt ions only, and Cu and Pt ions. The scan rate was 20 mV s-1.
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Fig. S2. SEM images taken from samples prepared in (a) PRPM (500 cycles, t. = 0.1 s, t,
=0.3 s) and (b) CPM.
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Fig. S3. SEM images showing cross-section views of films prepared when anodic pulse
duration was (a) 0, (b) 0.05, (c) 0.1, (d) 0.5, (e) 1, (f) 2 seconds.
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Fig. S4. Cyclic voltammograms showing the surface evaluation during the cycling
(number are indicated). CVs were taken from the electrodes prepared with different

anodic pulses. Scan rate was 10 mV s™.
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Fig. S5. Variation of film roughness factor on anodic pulse durations (E, = 1V). Ry was
measured by cycling in broad potential window and H; region only. Former one is
presented by the data obtained from 1% and 10™ cycles.
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Fig. S6. SEM images showing cross-section (left pae) and top (righ panel) views of
films prepared when cathodic pulse duration was (a) 0.03, (b) 0.1, (¢) 0.3, (d) 1 seconds.
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Fig. S7. SEM images of films formed when anodicpotential was (a) 0.2, (b) 0.4, (c) 0.6,
V. (d) Shows cross-section view of film presented in (a).
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