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Figure S1: Blisters formed in the alumina layer after the ALD process, as depicted in Figure 2a.
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Figure S2: JV results of rear-passivated CIGS solar cells that have substrates without the diffusion barrier. A 6nm thick AlOx passivation layer is not suitable for this technique; it is blocking the current; hence almost zero power conversion efficiency had been reached. Data supporting Fig.S2 is available as supporting excel file named “Solar cell” data.  
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Figure S3: AlOx pieces oriented to the outer of the hole resembling the remnants of micro explosions. (Yellow arrows are pointing the AlOx pieces/residues)













Supplementary Table
Table S1. ΔGr calculation of reactions 5a and 5b for the various alkali metals for two different Se partial pressures (0.3 and 0.6 bar) and several dimethyl diselenide partial pressures (1, 10-1, 10-3, 10-5, 10-7 and 10-9 bar). All the pressures are expressed in bar. 
	4Al(CH3)3(l) + 12AkF(s) + 3Se6(g) → 4AlF3(l) + 6CH3SeSeCH3(g) + 6Ak2Se(s)
	4Al(CH3)3(l) + 12AkF(s) + 4Se6(g)  → 4AlF3(l) + 6CH3SeSeCH3(g) + 6Ak2Se2(s)

	P(CH3SeSeCH3)
	Li+
	Na+
	P(CH3SeSeCH3)
	Na+

	
	0.3
	0.6
	0.3
	0.6
	
	0.3
	0.6

	1
	-88.0
	-130.1
	382.4
	340.2
	1
	-356.2
	-412.4

	10-1
	-368.0
	-410.1
	102.3
	60.2
	10-1
	-636.2
	-692.4

	10-3
	-928.0
	-970.2
	-457.7
	-499.8
	10-3
	-1.196.2
	-1252.4

	10-5
	-1488.0
	-153.2
	-1017.7
	-1059.9
	10-5
	-1.756.3
	-1812.5

	10-7
	-2048.1
	-2090.2
	-1577.7
	-1619.9
	10-7
	-2.316.3
	-2372.5

	10-9
	-2608.1
	-2650.2
	-2137.8
	-2179.9
	10-9
	-2.876.3
	-2932.5









Table S2. ΔGr calculation of reactions 6a and 6b for the various alkali metals for two different Se partial pressures (0.3 and 0.6 bar) and several dimethyl diselenide partial pressures (1, 10-1, 10-3, 10-5, 10-7, 10-9 bar). All pressures are expressed in bar. 

	4Al(CH3)3(l) + 2Al(OH)3(s) + 18AkF(s) + 3Se6(g)  → 6CH3SeSeCH3(g) + 6Ak(OH)(s) + 6AlF3(l) + 6Ak2Se(s)
	4Al(CH3)3(l) + 2Al(OH)3(s) + 18AkF(s) + 2Se6(g) → 6CH3SeSeCH3(g) + 6Ak(OH)(s) + 6AlF3(l) + 6Ak2Se2(s)

	P(CH3SeSeCH3)
	Li+
	Na+
	P(CH3SeSeCH3)
	Na+

	
	0.3
	0.6
	0.3
	0.6
	
	0.3
	0.6

	1
	482.2
	440.0
	990.6
	948.4
	1
	92.5
	64.4

	10-1
	202.2
	160.0
	710.6
	668.4
	10-1
	-187.5
	-215.6

	10-3
	-357.8
	-400.0
	150.5
	108.4
	10-3
	-747.5
	-775.6

	10-5
	-917.9
	-960.0
	-409.5
	-451.6
	10-5
	-1307.5
	-1335.6

	10-7
	-1477.9
	-1520.0
	-969.5
	-1011.7
	10-7
	-1867.6
	-1895.7

	10-9
	-2037.9
	-2080.1
	-1529.6
	-1571.7
	10-9
	-2427.6
	-2455.7
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