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Figure S1. The distributions of the metal nanoparticle diameters in Co-SiNy (a) and Mo-SiNx (b)
determined from analysis of the STEM images in Figure 1. The bottom, middle, and top horizontal lines
show the 25th percentile, median, and 75th percentile measurements, respectively. The notched, shaded
regions represent variability in the median. The medians are statistically different at the 5% significance
level when these shaded regions do not visually overlap. Histograms of the nanoparticle diameters in Co-

SiNy (c-f) and Mo-SiNy (g-j) for ¢ = 0.2 (c,g), ¢ = 0.3 (d,h), ¢ = 0.4 (e,i), and ¢ = 0.5 (f,j). The L and 5 nm
limits are boundaries set by the image processing.
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Figure S2. The conductivity of a) Mo-SiNy and b) Co-SiNx GMs with varying volumetric metal fractions
(p) at room temperature and 75 K. Below the percolation threshold (¢c), conduction occurs through

thermally assisted tunneling and should decrease at lower temperatures. For ¢ > 0.5, there is minimal
difference in conductivity between room temperature and 75 K, which suggests ¢ is near 0.4.
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Figure S3. The N 1s XPS peaks in a) Mo-SiNy and b) Co-SiNx with varying volumetric metal fractions.
The dotted line denotes the binding energy of the pure SiNy films.



a)
=a=e= 20% Mo

% 80% Mo

S — Mo
E

o

]

N

©

£

O a*"

Z .-.-..-..-'n""""'. ’

238 236 234 232 230 228 226

Binding Energy (eV)
b)
-aae= 20% Co

2 80% Co

2 — Co

3

£

o

]

N

©

£

o

Z

N
] 1 1 1 1 " 1 1 1 1 1 1 1 1 1 1 1 " 1 1 1 1 1 1 1 M|
800 796 792 788 784 780 776

Binding Energy (eV)

Figure S4. a) the Mo 3d XPS peaks for Mo-SiNx with varying ¢. b) The Co 2p XPS peaks for Co-SiNy
with varying ¢. The FWHM of the Mo 3d and Co 2p XPS peaks increases as ¢ decreases. This broadening
is likely the result of metal-silicide and metal-nitride formation and is more exaggerated in the Mo-SiNx
GMs than in Co-SiNy.
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