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RMS — root mean square roughness is defined as:

1 _
o= \/NZL(ZTL — 7)? (S1)

where z,, are the height values and Z is the mean value.
Height-Height Correlation Function is:
—_ 1 N yM-m 2
Hy (1) = N(M—m) &1=1 Yn=1 (Zn+m,l - Zn,l) (52)

where m = 1, /Ax

The Gaussian fitting function is:
2
H.(1,) = 20?2 [1 — exp (— Tx/LZ)] (S3)

where o is the root mean square deviation of the heights and L is the correlation length.
As an example, Figure S1 shows the AFM image 5 um x 5 um size of PtSi, together with the related Hx function
and its Gaussian fit.
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Figure S1. 5 um x 5 um AFM image (left) of PtSi and the corresponding height-height correlation function (right).
The fitting parameters of the Gaussian fit are o = 3.5 nm and L = 50 nm.

Figure S2 reports the Power Spectral Density Function (PSDF) spectra of all the AFM data available for IrO: (Fig.
52 a) and PtSi (Fig S2 b) and their comparison (Fig S2 c).
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Figure S2. PSDF spectra as derived from the AFM data analysis software Gwyiddion© of all scans taken on a)
IrOy, b) PtSi. PSDF spectra are all collected in c) for comparison. The marked similarity between the PSDF spectra
further evidence the conformality of the oxide growth on PtSi. We also note that in our measurements the increase
of the scan size does not add relevant information to the PSDF spectra; the curves overlap and the exponential
decay beyond the knee at k ~ 0.03 nm indicates uniform roughness distribution.
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Figure S3. AFM measurement of IrO2 deposited by PA-ALD onto Al20s (20 nm) on c-Si. In this case the RMS
measured for IrO2 was 0.7 + 0.3 nm, confirming that the roughness of IrO2 grown onto PtSi is actually due to the
surface features of the substrate.

EIS
Impedance of CPE is defined as follows, by Equation 54:

1
Z = —
CPE GO (54)

withO<n<1.
Table S1 shows the parameters obtained by the fitting of the EIS data reported in Figure 8 of the manuscript.

Table S1. Values of the parameters obtained from the modeling of EIS data with the equivalent circuit reported in Figure 8 of
the manuscript.

Parameter Value
Rsol 148.7 Q
Q 2.08-104 Q1-gn
n 0.91

cv
Figure 54 shows the capacitive current, obtained from CV measurements reported in Figure 9 of the manuscript,
as function of the scan rate. The double layer capacitance was obtained by linear regression of the data points.
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Figure S4. Anodic capacitive current (blue) and cathodic capacitive current (red) as function of the scan rate for the CV
measurements reported in Figure 9 of the manuscript. The slope, obtained by linear regression of the data (black lines), gives
the value of the double layer capacitance for the interface between ALD prepared IrO2 and the electrolyte.



