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« Both water contaminated (wet) and reacted (dry) N,H, afford linear growth per cycle (GPC) « Attenuated total reflectance Fourier transform infrared spectroscopy (ATR-
characteristics with increasing cycle number FTIR) was used to examine films produced using both wet and dry N,H
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Cycles at 200 °C Temperature (°C) « X-ray photoelectron spectroscopy (XPS) was also used to examine the
Sn:N ratio and look for O and C contaminants
Reaction cycle: 1 s N,H, pre-pulse with 6 s purge; then repeating: 1.2 s TDMASn pulse, 5 s . _ :
purge, 200 ms N,H, pulse, 6 s purge. Error bars represent the standard deviation for - All films are very low N content (target Sn:N ratio of 0.75)
multiple samples. - Films grown with wet N,H, have better Sn:N ratios but O contamination
IS a problem across samples
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0L — L NiHPise(s)—L— oL —LFDMASH Pulse(s) . — * Although drying of N,H, modified growth rate, long N,H, purge times are
For N,H,, TDMASnh fixed at 1.2 s pulse, 5 s purge, for IDMASnh, N,H, fixed at 200 ms reqUIred to achieve linear GPC in Iong DUIse limit
pulse, 6 s purge. Lines in A) and C) are guides for the eye. * Preliminary FT-IR indicates differences between films from wet and dried
N,H,, but further verification is needed to resolve trends
A. Long wet N,H, pulses give high GPC; long purge times reduce GPC to initial saturated level . Preliminary XPS indicates very non-stoichiometric material: thicker films will
B. Long TDMASN pulses do not saturate even with long purge times with wet N,H, be fabricated to clarify composition
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