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Table 1 Grinding experiment parameters

e @?ﬁ%ﬁ ng If’ﬁ‘ﬁ%ﬁ Ny /iﬂ:?ﬁ%‘f
/(r/min) /(r/min) /(pm/min)
1 £325 2200 160 20
2 %600 2000 120 10
3 #2000 2000 200
4 #3000 2300 100
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Fig.1 Schematic illustrations of cross sectional TEM sample
preparation (a) Before lapping and polishing; (b) After lap-
ping and polishing
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Fig. 2 Cross-sectional TEM images of rough ground wafer
(a) Microcracks; (b) Microcracks, planar defects; (¢) Two dis-

location glide directions
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Fig.3 SADP of the surface region of rough ground wafer (a)
SADP of cross sectional sample; (b) SADP of planar sample
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Fig.4 Cross-sectional TEM images of semi-fine ground wafer
(a) Microcracks; (b) Amorphous layer,two dislocation glide di-
rections; (c) Dislocation density increases beneath grinding

marks
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Fig.5 SADP of the near surface region in semi-fine ground
wafer of the SADPS of Si-1 phase along [110] zone axis (a) and
Si-III phase along [111] zone axis (b)
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Fig.6 Cross-sectional TEM images of fine ground wafer ( #
2000 grinding wheel)

Amorphous layer, polycrystalline silicon; (¢) HRTEM image of

(a) Amorphous layer, dislocations; (b)

position I in (b)
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TEM Observation on the Ground Damage of Monocrystalline Silicon Wafers”
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Abstract: In order to understand the damage mechanism of the wafer rotation ground surface layer,this paper analyzes the ground
damage characteristic with the aid of TEM. The results show that rough ground wafer surface layer damage is composed of a large
quantity of microcracks and high density dislocations. Apart from the microcracks and dislocations, amorphous silicon and polycrys-
talline silicon (Si-I phase and Si-III phase) exist in the semi-fine and fine ground wafer surface layer damage. From rough grinding to
semi-fine grinding,the amorphous layer depth increases from about 0 to about 110nm. From semi-fine grinding to fine grinding, the a-
morphous layer depth decreases from about 110 to about 30nm and the amorphous layer depth becomes uniform. From rough grinding
to fine grinding,the subsurface damage depth,the depth of the microcracks,and the dislocation glide decrease gradually. From rough
grinding to fine grinding,the material removal mode gradually changes from micro-fracture mode to ductile mode.
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