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Effect of Substrate Orientation on Microstructure of
Hydrogen-Implanted Silicon Wafers

Xiao Qinghua, Tu Hailing, Wang Jing, Zhou Qigang and Zhang Guohu
( National Engineering Research Center for Semiconductor Materials, General Research Institute

Sor Non—Ferrous Metals, Bejjing 100088, China)

Abstract: As-implanted (100) and (111) wafers are prepared into cross-sectional samples and observed with high resolution
transmission electronic microscopy (HRTEM). In (111) or ( 100) - oriented silicon, a great population of platelets are ob-
served. Platelets laying on ( 100) planes or ( 111)ones do not disrupt Si lattice but led to distortion of lattice. It is also exhibited
that substrate orientation works remarkably on the microstructure of wafers. In ( 100) substrate, there appear preferentially
{100} platelets parallel to top surface. In ( 111) substrate, { 111} platelets parallel to top surface are in the majority. T he pref-
erential production of platelets is attributed to the tensile strain vertical to the top surface in silicon wafer. Furthermore, the

effect of orientation has another meaning. { 113} planar defects emerge in ( 100} silicon substrates but not in ( 111) silicon. Dis—

order clumps and voids appear in ( 111)silicon but not in (100) silicon.
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