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Table SⅠ. The structural parameters of XOOH bulks. The lattice constants (Å) along a, b and c directions at the optB86b-vdW level and from experiment, and the electronic energy band gap (eV) are listed here.
	System
	AlOOH
	GaOOH
	InOOH

	Lattice constants DFT
	a
	3.724
	3.933
	4.237

	
	b
	2.880
	3.012
	3.304

	
	c
	11.982
	12.183
	12.787

	Lattice constants Exp.
	a
	3.690
	
	

	
	b
	2.860
	
	

	
	c
	12.240
	
	

	DFT Band gap
	5.428
	3.121
	1.948





Table SⅡ. The elastic constants (N/m) piezoelectric constant dij (pC/N) of XOOH monolayers.
	System
	C11
	C12
	C22
	C66
	d11
	d12

	AlOOH
	170.745
	46.036
	199.054
	75.158
	-1.241
	0.252

	GaOOH
	107.854
	42.037
	159.818
	52.778
	-1.759
	0.453

	InOOH
	103.294
	23.688
	118.244
	31.786
	-1.157
	0.027
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Figure S1. The phonon spectra and the evolution of energy over time at T = 300 K from molecular dynamics simulations of (a-b) AlOOH, (c-d) GaOOH and (e-f) InOOH monolayers.
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Figure S2. The electronic band structures and density of states of (a) AlOOH monolayer, InOOH monolayer, AlOOH bulk and InOOH bulk.
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Figure S3. The energy (per formula unit) profile of the (a) AlOOH and (b) InOOH monolayers with the hydroxyl rotating around the [001] direction, while the energy minimum (along a direction) is set to 0 as a reference.
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