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S1. Convergence tests.

DFT calculations were performed using a 500 eV plane wave energy cut-off and a force
convergence criterion of 0.01 eV A, Increasing the cut-off to 600 eV for nanofilms of both BCT-
ZnO and hex-ZnO polymorphs result in a variation of total energy of less than 3x103 eV/ZnO.
Increasing the force convergence criterion for optimisations to 1E-5 eV A led to variations in
total energy of less than 5x107 eV/ZnO.

The variation in total energy with respect to the k-point grid settings employed in the

current study are summarised in tables S1 and S2 below.

k-point grid setting
2x2x1 3x3x1 4x4x1 5x5x1 7x7x1 9x9x1

AEzno(eV/znO) - 5001 | CUTENt | eiios
optimisations work
AE eV/Zn0) - single

.ZnO( / . ) - sing p s | Currrent
point calculations on >5x10~> | >5x10 work
optimised structures

Table S1. Difference in total energy for the 5L BCT-ZnO nanofilm with 0% strain with respect to
k-point mesh settings. The energy obtained using settings employed in the current work are
taken as a reference.

k-point grid setting
2x2x1 3x3x1 Ax4x1 5x5x1 7x7x1 9x9x1
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optimisations work
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optimised structures

Table S2. Difference in total energy for the 5L hex-ZnO nanofilm with +7% strain with respect
to k-point mesh settings. The energy obtained using settings employed in the current study are
taken as a reference.

S2. Comparison between PBE and PBEO

We compare the variation in total energy of a 5L nanofilm using both PBE-based DFT calculations
(as employed in the current work) and calculations using the hybrid PBEO! functional for a range
of in-plane strains. The PBEO-based calculations used the FHI-AIMS? all-electron DFT code with
a Tierl/light atom-centred numerical basis set. Between strains of -8 and +4% we see a small
difference of <0.02 eV/ZnO between the two sets of calculations. For the highest compressive
strain this difference slightly increases to 0.04 eV/ZnO. Overall, the predicted energetic trends
are very similar when employing both functionals.
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Strain (%) -8 -2 +3 +4 +9

AEgcr—7no(eV/Zn0O) PBEO 0.16 0.00 0.05 0.05 0.11
AEgcr—_zn0(eV/Zn0) PBE 0.18 0.01 0.03 0.04 0.15
AE(PBE-PBEO) 0.02 0.01 -0.02 -0.01 0.04

Table S3. Variance in total energy of 5L nanofilms for a range of in-plane strains with respect to
that of bulk BCT-ZnO (AEgcT—7no) calculated using: i) the PBE-based computational set-up
described in in the current work, and ii) using calculations employing the hybrid PBEO functional.

$3. Out-of-plane Zn-Zn interactions
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Figure S1. Out-of-plane Zn-Zn interactions (dashed arrows) giving rise to Zn4s-Zn4s bonding
orbital overlap in the layered-ZnO and hex-ZnO nanofilms.
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