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Fig. S1 Various ALD gas injection sequences with NH3 to analyze the chemical interactions between NH3 and the precursors. (a) Typical ALD (b) 
Synchronized injection of NH3 with BTMS-Se (c) Asynchronized injection of NH3 with BTMS-Se.



Fig. S2 AFM images of SnSex films grown on SiO2 substrate at deposition temperatures of (a) 110 ℃, 
(b) 150 ℃, (c) 170 ℃, and (d) 170 ℃ with two-step process.



Fig. S3 θ-2θ and GAXRD results of SnSe film on TiN substrates with the two-step process


