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Fig. 1 Self-built oblique backscattering micro-Raman spectroscope (1), EENMEBRE T, UEHRERERS
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Fig.2 (a) Schematic diagram of unidirectional pressure loading device with

lateral confining pressure; (b) Stress state of sample
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Fig. 3 Coordinate system of {100} monocrystalline silicon
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In-plane stress analysis of {100} ¢-Si by oblique
backscattering polarized Micro-Raman spectroscopy

MENG Tian', CHAI Jun-jie', MA Lu-lu', CHANG Ying', QU Chuan-yong'*, QIU Wei'**
(1. Department of Mechanical, School of the Mechanical Engineering, Tianjin University, Tianjin 300072, China;
2. Tianjin Key Laboratory of Modern Engineering Mechanics, Tianjin 300072, China)

Abstract: The decoupling analysis of stress components under complex stress state is of great
importance for the semiconductor design and manufacture. This paper presents an investigation of
methodology by establishing a decoupling model of in-plane stress for monocrystalline silicon with
{100} plane. Based on the decoupling model, the analytical relationship between Raman-shifts of
monocrystalline silicon and stress components is obtained by changing the geometry and polarization
configurations of incident and scattered lights. Moreover, a practicable technique decoupling stress
components is proposed, by which Raman data are in-situ detected by an oblique backscattering
polarized Raman spectroscopy at different inclination angles, polarization directions and sample
rotation angles, respectively. In conclusion, the reliability and the applicability of proposed method
are verified by experiments in this work.

Keywords: {100} c-Si; oblique backscattering; Micro-Raman spectroscopy; in-plane stress; geometry

and polarization configuration



