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Effects of Grinding Parameters on the Subsurface Cracks
of Ground Wafers
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( 1. College of Mechanical Engineering and Applied Electronics Technology Beijing University of Technology Beijing 100124  China;
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Abstract: In this paper a cross-section microscopy method was used to examine the shape and depth of
subsurface cracks of ground wafers under nine sets of rough grinding parameters. Results show that 70%
of the cracks are diagonal and chevron crack and 30% of the cracks are median fork and lateral
cracks. Crack shapes are independent of grinding parameters. The depth of crack increases with
increasing distance from the wafer center and the crack depth in (110) crystal orientation are greater
than that in (100) crystal orientation. With the increase of the wheel feed rate the crack depth
increases. With the increase of the wheel rotation speed the crack depth decreases. With the increase of
the wafer rotation speed the cracks depth decreases first in the range of 150 — 200 r/min and then
increases in the range of 200 — 250 r/min. Based on the experimental results an optimized grinding
condition is proposed.

Key words: silicon wafer; grinding parameters; crack shape; crack depth; optimized grinding condition
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Fig.1 Schematic of wafer grinding
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Table 1 Rough grinding parameters

S1(pumes™)  N/( remin™') N, /(remin”")

1 2.0 5 000 200
2 1.6 5000 200
3 1.2 5000 200
4 0.8 5000 200
>3 000 r/min) 0.4 5000 200
6 0.8 4 000 200
7 0.8 4 500 200
8 0.8 5000 150
9 0.8 5000 250
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. 3
10.50.90 mm. ( 100)

1.3.5.7 1107



450

2017

2.4.6.8 (110) 45°
100) “ 7 ® (H,0: HF49% : Cr, 0, =
10 mm x 8 500 mL: 500 mL: 75 g)
mm (10 mm) FEI Quanta 650
(8 mm) d.
2
3 2.1
20004#.5000# 0.25 pm 4
30°
(I ) 30° 60°
(nm ) 60° 90°
(m );
(V)
(V)
5 o o Yeol 9T )
0307 30°=0<60)" 60°=Hu()”
I I nm o m m N v
[ <]
2 4
Fig. 2 Sample locations Fig.4 Crack shapes and definition
=8 pm . 3
2 9
( 13) 5.
3 2 IT
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Table 2 Crack shape percentage
I /% o /% m /% NV /% V /%
1 4.8 36.7 14.6 12.2 31.7 24
2 5.2 38.4 17.9 12.8 25.7 24
3 5.2 38.4 15.4 7.8 33.2 24
4 4.8 43.9 14.6 9.8 26.9 24
5 6.0 39.4 18.2 9.1 27.3 24
6 5.0 45.0 12.5 10.0 27.5 24
7 5.2 36.8 18.4 10.6 29.0 24
8 5.2 39.5 15.8 10.6 28.9 24
9 6.6 40.0 15.6 8.8 29.0 24
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(a) V=5 000r/min N =200 r/min f=2.0 pm/s (b) N =5 000 v/min N =200 v/min f=1.6 pmw/s (c) N =5 000 r/min N =200 r/min f=1.2 um/s

':

(d) N.=5 000 r/min N =200 r/min f=0.8 pm/s (6) N =5 000 r/min N =200 r/min f=0.4 pm/s () N =4 000 r/min N =200 r/min f=0.8 pm/s

{£) N=4 500 /min N =200 t/min /=0.8 wm/s (h) N =5 000 /min N =150 /min /=0.8 pm/s (i) N =5 000 /min N =250 r/min /=0.8 /s

5

Fig.5 Crack shape observed under various grinding parameters
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Table 3 Crack depth m
(111)
55.23° (111) 110) {100)
(110) 1 13. 44 11.13
(100) . (111) 2 12.57 10.76
(111) 3 12.05 10. 50
> 4 10. 81 10. 06
(111) 5 9.82 9.67
(110) (100)
6 12.57 11.57
g 7 12. 11 11.09
8 11.29 10. 42
s 9 12.47 11.37
2
6
17
110) {100
13 . 110y 8.00 ~
) 14.00 pm (100) 7.00 ~ 12.00
2.2 pm.  (110) (110)
3 9 110 ), (100)
100) ) (110) {110) . 110)
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