Synthesis of a new ternary nitride semiconductor - Zn;VNs:
A combinatorial exploration of the Zn-V-N phase space
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A computationally-guided combinatorial PVD screening of the entire Zn-V-N phase space is performed,
resulting in the synthesis of the previously unreported ternary nitride Zn,VNs. [1]

Figure 1 outlines the workflow of the accelerated materials discovery and design approach used in this
work. It includes the computational prediction using density functional theory calculations, a comprehen-
sive combinatorial phase- and property screening, and finally the synthesis and characterization of single-
phase wurtzite Zn,VNs.

|. DFT prediction IIl. XRD phase screening I1l. Single phase (epitaxial) growth

Sapphire substrate

(002)

(101)

(102)

. =)
4 e Zn,VN, on (001) a-Al,O,
GI-XRD

3 1y,
3 2 XRDx10 | |
§ ! 7n,VN, l l wurlzite - SG186
& 0 \
(=
w 7.,

! etk l l A 1 1

2 A ‘.; L i | l \

3l A )

IXSRAZT Y T T T T T T T T T T T T T T T T T T T
30 40 50 60 70 20 30 40 50 60 70 80

2 theta /* 2 theta /*

Figure 1: Workflow of the accelerated discovery and synthesis of Zn,VN3

[1]1 S. Zhuk et al. 2021 arXiv:2109.00365



