BEBE TG 20020FE EFQMAEHLE ppi2~45

2|2 foly 4 TS

O} PRI (S AbTH ) BH

HUT|AH

Q_I

0K

KSPE 025009
7|7+t ZEFH A} oA
3, HAS(FAUSNR I AT

Kinematic Modeling and Analysis of Silicon Wafer Grinding Process

S.CKIM, SJ.LEE (Graduated School of Precision and Mech. Eng., PNU)
H.D.JEONG (School of Mech. Eng., PNU)

ABSTRACT

General wheel mark in mono-crystalline silicon wafer grinding is able to be expected because it depends on

radius ratio and angular velocity ratio of wafer and wheel. The pattern is predominantly determined by the contour

of abrasive grits resulting from a relative motion. Although such a wheel mark is made uniform pattem if the process

parameters are fixed, sub-surface defect is expected to be distributed non-uniformly because of characteristic of

mono-crystalline silicon wafer that has diamond cubic crystal. Consequently it is considered that this phenomenon
affects the following process. This paper focused on kinematic analysis of wafer grinding process and simulation
program was developed to verify the effect of process variables on wheel mark. And finally, we were able to predict
sub-surface defect distribution that considered characteristic of mono-crystalline silicon wafer
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Fig. 1 Grinding Process in Silicon Wafer
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Fig. 2 Modeling(l) of Grinding Process
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Fig. 3 Simulation of single grit’'s contour
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(a) Effect of RPM ratio : (wafer : wheel)

(b) Effect of Radius ratio : (wafer : wheel)
Fig. 4 Wheel mark pattern
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Fig. 5 Modeling(2) of Grinding Process
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Fig. 6 Relative velocity in wafer according to
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Fig. 7 Distribution of damage in sub-surface
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(a) Effect of RPM ratio : (wafer : wheel)

(b) Effect of radius ratio : (wafer : wheel)
Fig. 8 Predict of damage distribution
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