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Figure S1. AFM topographic image (10x10 um?) of the nucleation side of the diamond sheets.
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Figure S2. Raman spectra recorded from (a) nucleation side of the diamond sheet and (b) as-

grown diamond nanopillars with ~70 nm diameter before removal of the AAO template.

Assignment of Raman peaks

The peaks around 1310 and 1329.5 cm™ are the distorted and shapely diamond one-phonon
lines, characteristic of heavily B-doped and undoped diamond, respectively. The bands around
500 cm™! and 1200 cm™! can be assigned to a combination of electronic Raman scattering and a
Fano-shaped band, and the maximum of phonon density of states, respectively. The G band at
1580 cm! originates from sp? carbon in the grain boundaries and the signal at about 1480 cm™
is related to trans-polyacetylene (TPA).

Note that the diamond sheet (Figure S2a) and grown diamond pillars (Figure S2b) were
deliberately chosen to be of different composition, namely heavily boron-doped diamond
(BDD) and undoped nanocrystalline diamond, respectively. As a consequence, the Raman
spectral features clearly marked the distinction between both diamond material types, even for

such tiny pillars.
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Figure S3. Conversion of SEM images (left column) into binary representations (right column)

of AAO template (a,b) and diamond pillars (c,d).

Figure S4. Finite element model of the diamond pillar array with the unit cell indicated in red.
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Figure S5. Stress modelling data showing the contour plot of the residual stress along the x-axis
in the diamond pillars after the cooling down and before AAO removal. For reasons of clarity,

the AAO skeleton is not shown.

Table S1. Material performance parameters of AAO skeleton in FEM.

Temperature  Young’s modulus Poisson’s | Temperature Thermal expansion
(°C) (GPa) [57] ratio [57] (°C) coefficient (10 K™) [58]
20-900 253 0.24 100 12.401
200 12.592
300 13.110
400 13.009
500 12.950
600 12.690
700 12.507
800 12.042

S5



Table S2. Material performance parameters of diamond in FEM.

Temperature  Young’s modulus Poisson’s Temperature Thermal expansion
(°C) (GPa) [59] ratio [60] (°C) coefficient (10°K™) [61]
20 895 0.034 207 1.701
400 857.77 0.034 307 2.042
800 820.54 0.034 407 2.333
507 2.598
607 2.819
707 3.019
807 3.219
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