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Abstract

With the development of integrated circuit manufacturing toward higher integration density and lower power consumption,wafer
thinning has become a key process for improving device performance and packaging reliability.Ultra-thin silicon wafers with
thicknesses below 50um are prone to warpage,micro-cracks,and residual stress concentration during grinding and polishing,which
places higher demands on process coordination.Focusing on the stability of processing quality and yield improvement of ultra-thin
silicon wafers,this study systematically analyzes the intrinsic relationships between the two core processes of grinding and polishing
in terms of material removal mechanisms,surface damage evolution,and stress release behavior,and discusses the comprehensive
effects of key process parameters on damage layer thickness,surface roughness,and flatness.By establishing a collaborative
optimization strategy for the grinding and polishing processes,the constraining role of grinding-induced surface conditions on
polishing efficiency and quality consistency is emphasized,providing theoretical foundations and technical support for achieving low-
damage and high-stability precision machining of ultra-thin silicon wafers below 50pm.
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