
Accepted Manuscript

Title: Modelling and experimental study of roughness in
silicon wafer self-rotating grinding

Authors: Jinglong Sun, Pei Chen, Fei Qin, Tong An, Huiping
Yu, Baofeng He

PII: S0141-6359(17)30388-4
DOI: https://doi.org/10.1016/j.precisioneng.2017.11.003
Reference: PRE 6684

To appear in: Precision Engineering

Received date: 3-7-2017
Revised date: 2-10-2017
Accepted date: 3-11-2017

Please cite this article as: Sun Jinglong, Chen Pei, Qin Fei, An Tong, Yu Huiping, He
Baofeng.Modelling and experimental study of roughness in silicon wafer self-rotating
grinding.Precision Engineering https://doi.org/10.1016/j.precisioneng.2017.11.003

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.precisioneng.2017.11.003
https://doi.org/10.1016/j.precisioneng.2017.11.003


 

 

Modelling and experimental study of roughness in silicon wafer self-rotating grinding 

Jinglong Suna, Pei Chena,b*, Fei Qina,b, Tong Ana,b, Huiping Yua, Baofeng Hec 

aResearch Center for Advanced Electronic Packaging Technology & Reliability, College of Mechanical 

Engineering & Applied Electronics Technology, Beijing University of Technology, China 
bBeijing Key Laboratory of Advanced Manufacturing Technology, College of Mechanical Engineering & 

Applied Electronics Technology, Beijing University of Technology, China 
cBeijing Precision Metrology Laboratory, Beijing University of Technology, China 

 

*Corresponding author: Tel: +8601067392760; Fax: +8601067391617; Email: peichen@bjut.edu.cn; 

Highlights:  

 Surface roughness model in silicon wafer self-rotating grinding is established. 

 The model reveals the effects of processing parameters, abrasive grain size, material 

properties and grinding mark geometry on roughness. 

 Roughness model is adopted to predict grinding process in-situ and improve grinding 

quality. 

 The model is potentially employed to monitor the industrial wafer grinding process 

and optimize the grinding parameters for the minimization of surface roughness. 

 

 

Abstract 

Self-rotating grinding is the most widely used technology to thin silicon wafer. The roughness is an 

important indicator of thinning quality and processing accuracy. To get a better grinding quality, rigid control 

of roughness is required. Although the models of roughness in metal and ceramic machining were 

extensively studied, mechanism of roughness formation in silicon wafer self-rotating grinding was not well 

understood. In this article, starting from the mechanism of grinding grooves formation, Rayleigh probability 

density function was used to characterize the depth of grinding grooves. By establishing a relationship 

between the roughness and the depth of grooves, a theoretical model of roughness was developed. The 

overlapping effect of abrasive grains and wheel-workpiece deflection were also considered to improve the 

accuracy of the model. The model could identify the effects of processing parameters, abrasive grain size, 
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