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A Study on Precision Infeed Grinding for the Silicon Wafer

D. K. Ahn, 1. Y. Hwang, S. J. Choi, C. Y. Kwak, S. B. Ha (Hankook Machine Tools. Co. Ltd.)

ABSTRACT

The grinding process is replacing lapping and etching process because significant cost savings and performance

improvemnets is possible. This paper presents the experimental results of wafer grinding. A three-variable two-level full

factorial design was employed to reveal the main effects as well as the interaction effects of three process parameters such as

wheel rotational speed, chuck table rotational speed and feed rate on TTV and STIR of wafers. The chuck table rotaional

speed was a significant factor and the interaction effects was significant. The ground wafer shape was affected by surface

shape of chuck table.
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Fig. 1 Test Machine
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Fig. 3 The wafer ground in table
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Table 1. Test matrix

Run Wheel C/T Feed
Order Speed Speed Rate
1 1 1 1
2 -1 1 -1
3 -1 -1 1
4 -1 -1 -1
5 1 -1 1
6 1 1 -1
7 1 -1 -1
8 -1 1 1

Table 2. Factor levels

Factor Low Level High Level
Wheel Speed 4200 rpm 4800 rpm
Chuck Table

Speed 20 rpm 40 rpm
Feed Rate 0.1 um/s 0.3 un/s
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Fig. 5 Ground wafer shape
Table 3. TTV & STIR data

Test matrix TTV (um) STIR(um)
1 1 1 2.25 1.16
1 1 1 1.99 1.04
-1 1 -1 2.9 1.27
-1 1 -1 2.5 1.14
-1 -1 1 1.49 0.78
-1 -1 1 1.59 0.78
-1 -1 -1 1.45 0.63
-1 -1 -1 1.21 0.54
1 -1 1 1.98 0.88
1 -1 1 1.74 0.84
1 1 -1 1.94 0.93
1 1 -1 1.89 0.85
1 -1 -1 1.53 0.7
1 -1 -1 0.82 0.36
-1 1 1 1.9 0.99
-1 1 1 1.75 0.88
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Fig. 6 Main effect plot for TTV
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