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Figure S1. Relationship between pseudo cubic and tetragonal unit cells.
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Figure S2. Physical vapor transport system and temperature profile.
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(a)

Figure S3. Atomic structures of (a) ZB InAs and (b) Zn;P, for comparison. Black boxes are unit
cells. Red atoms are (a) In and (b) Zn. Green atoms are (a) As and (b) P. Atomic structures are
simulated by VESTA 3.! Note that tetragonal Zn;P, has a 40-atom unit cell in contrast to the 8-

atom unit cell for ZB InAs.
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Figure S4. Atomic structures of P in Zn;P,. Black box is unit cell. Atomic structures are simulated
by VESTA 3.8 atomic planes within a unit cell correspond to monolayer height, (h = 1.145+/2/8

= 0.202 nm).
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Figure SS. Relationship between various angles presented in the text.
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