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300 mm silicon wafer has become the focus point 
in the semiconductor filed. Slicing is one major 
post-growth manufacturing process in wafer 
preparation.Wire saw technology has been developed in a 
few years ago. Some researchers have reported the 
cutting mechanism of wire saw (1). However, very lit tle 
was reported regarding slicing process and wafer quality 
of 300 mm silicon crystals. In this paper, we studied 
geometric parameters, surface damage and rapid thermal 
annealing (RTA) of the as-cut 300 mm wafers. 

Experimental 

HCT E400E-12 wire saw was used in the study. 
Surface and cross section morphology were studied using 
an optical microscope. The depth of damage layer was 
measured using a double crystal X–ray diff ractometer. 
AST100 furnace was used for RTA process. Wafers were 

annealed at 1150°C lamp for 60 senconds. 

Results and Discussion 

Figure 1 are total thickness variation (TTV) 
results of 300 mm wafers. 
Cross section morphology of as-cut wafers sliced 

by wire saw and ID saw are shown in Figure 2. It is 
observed that wafers sliced by ID saw have larger 
damage than those by wire saw. The depth of damage 
layer for ID sawed wafers is almost two times as deep as 
that for wire sawed wafers. 

Results of the double crystal X-ray diff raction 
experiments show that the depth of damage layer is 
about 11 micron for wire saw wafer, whereas the 
depth of damage layer is about 22 micron for ID saw 
wafer. This result confirmed the results observed 
under microscope. Typical surface of a wafer sliced by wire saw 

resembles that of a lapped wafer. The reason is that wire 
saw manufacturing process is based on the so-called “ free 
abrasive machining” , which removes materials by 
abrasive slurry. The conventional ID saw removes 
materials by mechanical force. 

It is very difficult to reduce COP quantity of 300 mm 
wafers during crystal growing process. After going 
through SC-1 cleaning four times, COP was measured 
using ADE Constellation surface inspection system. 
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Before annealing, the size of COP in a 300 mm 

crystal is normall y below 0.15 µm. After RTA process at 
1150 °C for 60s, the average density of COP decreases. 
Figure 3 is the result of COP inspection. 

Conclusions 

Wire saw is capable of slicing 300 mm wafers.  
Excellent geometric parameter has been obtained. The 
damage layer of wire saw wafer was uniform and its 
depth was about 11 micron using our process. The ID saw 
technology is a mechanic process producing a deeper and 
non-uniform surface damage layer. It is no doubt that 
wire saw is more suitable for slicing large diameter 
wafers. RTA process influences the average density of 
COP defect. But it is hard to completely eliminate COP 
using the RTA process in this study. 
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Figure 1 TTV histogram of 300 mm wafers 
 
 
 

 
 
 
 
 
 
(a) ID sawed wafer     (b) wire sawed wafer 

Figure 2 Cross-section images of as-cut wafers (damage 
layers are marked by arrows) 

 
 
 
 
 
 
 
 
 
 
 

Figure 3 COP counts of 300 mm wafers before and after 
RTA process 
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