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Abstract

In recent years, LSI devices have become more powerful and lower-priced, caused by a development of
various wafer materials and an increase in the diameter of wafers. On the other hand, these have created
some serious problems in manufacturing of wafers because materials used as semiconductor substrate are very
brittle. In view of this fact, there are some trials to apply shear-mode(or ductile-mode) grinding for efficient
manufacturing of semiconductor wafers instead of conventional lapping process. In fact, grinding process that
has not only more excellent degree of accuracy but also more adaptable to fully automated manufacturing
than lapping, is already used in Si machining field.

This paper described the clementary studies to establish the grinding technology of wafers. First, we
investigated the varation of grinding force and the transition of grinding mode as various grinding conditions.
Then, it was inspected that the change of grinding force affected the integrity such as the topography and the
roughness of ground surfaces, and led to the chemical defects generation and distribution in damaged layer.
The degree of defects was estimated by FT-IR(Fourier Transformed Infrared) Spectroscopy and Auger Electron
Spectroscopy

Key Words : silicon wafer, wafer grinding technology, grinding force, specific grinding energy, surface
roughness, chemical defects penetration
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Table 1 Comparision Between Grinding

and Lapping
Grinding
Principle SEORVAVAORY
Grain Wafer
Grain Fixed
Mechanical
Damage Large Smalf
Automation |  Applicable Difficult
Removal . i
Speed > 200 @vmin < 2um/min
Surface :
Roughness Rmax < 0.3m | Rmax < 1.0

Table 2 Experimental Conditions

Parameters Conditions
Wheel SD2000R100B
Workpiece Single crystalline Silicon Wafer
Depth of Cut | 0.1 - 60 um
Wheel Speed | 1000 - 3000 rpm
Grinding Mode | Plunge
Machine NAGASE EPG-525
Coolant N-3 Brix Scale 3%
Measurement | Surface Photography

Optical Microscope{Olympus]

Surface Roughness

ACCURA 1500M [Intek Engg.]
Chemical Analysis

FT-IR Spectroscopy

Auger Electron Spectroscopy

Fig. 1 Grinder of Nagase EPG-528




r- 0.09um

010w

(@) Depth of cut 0.1ymRa 28.7nm

049um

(¢) Depth of cut 2.0tm Ra 108.8mm

10
40 L —&— Normal Force v
g - &-- Tangential Force 4 8 §
£ :
2 1° 2
£ .
3 o H
£ 20 F
§ ////,/& le §
h
9
E 10 1, &
= Y
/ 3
A
okt . — L ]
0 2 4 6
Denth of Cust (um)

Fig. 2 Depth of Cut vs. Grinding Force
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Fig. 3 Wheel Speed vs. Grinding Force
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Fig. 4 Surface Topography and Roughness
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Fig. 5 Correlation of Surface Roughness and
Specific Grinding Energy with Depth of Cut
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Fig. 7 FT-IR Spectra of Ground Surface
with Depth of Cut Varying
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Fig. 8 FT-IR Spectra of Ground Surface
with Wheel Speed Varying
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