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Abstract — ZnS and Tb-doped ZnS (ZnS:Tb) thin films were grown by traveling wave reactor atomic
layer epitaxy (ALE) and characterized using materials and surface analysis techniques. ZnCl., H,S, and
tris(2,2,6,6-tetramethyl-3,5-heptandionato) terbium (Tb(TMHD),) were used as the precursors in the
growth of ZnS:Tb films. The dependence of Cl content in ZnS films on growth temperature was in-
vestigated using Rutherford backscattering spectrometry. The Cl content decreased from approximately 9
at.% to 1 at.% as increasing the growth temperature from 400 to 500°C. The segregation of Cl in near
surface region was also observed by depth profiling using Auger electron spectroscopy. Scanning elec-
tron microscopic studies showed that the ALE-grown ZnS and ZnS:Tb films revealed smooth surface
morphology and very uniform thickness. High-resolution transmission electron microscopic image of
ZnS showed polycrystalline columnar structure. The incorporation of O in ZnS:Tb film during ALE pro-
cess using Th(TMHD), was also investigated. Approximately 1 at.% of O was contained in ZnS:Tb(0.5
at.%) film which showed a good crystallinity of hexagonal 2H structure.
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