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Thin films of Silicon-tin alloys (Si1xSnx) were grown on Si (001) substrate using low
temperature plasma-enhanced chemical vapor deposition. These alloys have potential in the
application of optoelectronic devices however their growth conditions have not been
studied as thoroughly as similar GeSn materials [1]. Precursors like silane have a high
breakdown temperature compared to the CMOS process and the solid solubility of Sn in Si
is very low and is further complicated by segregation at higher temperatures. Therefore, the
growth mechanism of Si1xSnx needs to be better understood [2]. The thin film growth of
Si1xSny in this work was accomplished by adjusting plasma intensity and controlling the
precursor flow fractions. The film thickness was measured by Spectroscopic Ellipsometry,
and the Sn incorporation and crystallinity were estimated using X-ray Diffraction
measurements. In particular, an increase of Sn composition in the Si;xSnx epilayers was
concluded by observing the migration of the (004) peak towards the lower angles on the X-
ray diffraction 26/w scans, Figure 1, which corresponded to an overall improvement of Sn
incorporation of more than 10% relative to the previous work. Moreover, a significant
enhancement in material quality was concluded by comparing the line widths (FWHM) of
the SiSn peak to those reported previously [3].

Figure 1: Normalized XRD 26/w scans along the (004) plane. Previous growths are compared with recent
growths.

1. M. A. Alher, A. Mosleh, L. Cousar, W. Dou, P. Grant, S. A. Ghetmiri, S. Al-Kabi, W. Du, M.
Benamara, and B. Li, “CMOS Compatible Growth of High Quality Ge, SiGe and SiGeSn for
Photonic Device Applications,” ECS Trans. 69(5), 269-278 (2015).

2. J.Tolle, A. Chizmeshya, Y. Fang, J. Kouvetakis, V. D’Costa, C. Hu, J. Menendez, and 1. Tsong, “Low
temperature chemical vapor deposition of Si-based compounds via SiHSIHSiH: Metastable SiSn/
GeSn/ Si (100) heteroepitaxial structures,” Appl. Phys. Lett. 89(23), 231924 (2006).

3. Seyedeh Fahimeh Banihashemian, Joshua M. Grant, Abbas Sabbar, Huong Tran, Oluwatobi
Olorunsola, Solomon QOjo, Sylvester Amoah, Mehrshad Mehboudi, Shui-Qing Yu, Aboozar Mosleh,
and Hameed A. Naseem, "Growth and characterization of low-temperature Si;xSnhy on Si using plasma
enhanced chemical vapor deposition,” Opt. Mater. Express 10, 2242-2253 (2020).

* Author for Correspondence: syu@uark.edu



