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Figure S1. Topographic analysis of the (a,b,c) AgCugnm|AIN4m NML and the (d,e,f) AgCugnm|AIN10nm NML surface by
high-resolution AFM using a Brucker ICON3 with a FMGO1/TiN tip (NT-MDT) operating in peak force mode. Pannels
(a,d), (b,e) and (c,f) correspond to large-scale area scans, small-scale area scans and line scans, respectively. The dashed
lines in (b,e) indicate the positions of the line scans of (c,f). The AFM evidences the presence of tiny nanopores on the
AlNznm surface (as indicated by green arrows in b), which are rather randomly distributed across the NML surface. These
nanopores originate from incomplete coalescence of AIN nanograins during the film deposition process, which are

characteristic for the initial stages of thin film growth by physical vapour deposition methods (see text for details).
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Figure S2. Experimental setup used to achieve (near-)isothermal annealing conditions in air. (a) The
specimen was places into a partial open cavity of a massive Cu block, (b) which was positioned and
preheated at the desired temperature in a conventional furnace. After the thermal treatment, the

specimen was removed from the Cu block and allowed to cool in air.

Figure S3. (a,b) Secondary electron images of the surface of the AgCugnm|AIN1onm NMLs after 5 min of
isothermal annealing at 400 °C, showing a widespread network of line-shapes protrusions on the annealed
NML surface. These line-shaped networks form a hexagonal network with angles of 120° between the
contacting lines and are adjoined by numerous dark patches, which correspond to confined voids in the
NML. The size and density of these confined voids roughly decreases with decreasing distance

perpendicular to the lines. Moreover, the higher the density of lines, the higher the density of dark patches.
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Refer to 'video_S4.avi'
in the supplementary material

Video S4. Video showing a series of cross-sectional SEM images obtained by cross-sectional FIB slicing
along the direction of a typical line-shape feature. The data pertains to an AgCugnm|AIN1gnm NMLs after 5
min of isothermal annealing at 400 °C. The cross-sectional FIB slicing with imaging clearly evidences that
the Cu, which forms the line-shaped protrusions, preferentially originates from the topmost alloy NLs.
Nevertheless, at several locations, the cracks extend throughout the entire NML thickness and are covered

by relative large Cu- protrusions, as illustrated in Video S5.

Refer.to 'video 'S5.avi'
in the su teptary material

Video S5. Video showing a series of cross-sectional SEM images obtained by cross-sectional FIB slicing
through an extended crack and its associated relatively large Cu(O) protrusion on top. The data pertains
to an AgCugnm|AIN1onm NMLs after 5 min of isothermal annealing at 400 °C. The cross-sectional FIB slicing
with imaging clearly evidences that the Cu, which forms the large protrusions, originates from the entire

NML adjacent to the crack.
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