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High efficient super-planarization of hard materials for a wafer by the advanced
superfinishing with the mechanochemical super abrasive stones

Yamaguchi, Tomomi
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The superfinishing with the new vitrified bonded mechanochemical/

mechanochemical hard abrasive stones has been applied to the super-planarization of hard materials
for a wafer like glass, sapphire and so on,
In the super-planarization of glass, the machining time of the superfinishing has been one-fifth of
that of conventional polishing. On the other hand, in that of sapﬁhire as super hard material, the
machining time of the multistage superfinishing has been one-forth of that of conventional lapping.
Moreover, this superfinishing has achieved the surface roughness of 2.0 nmRa.
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Table2  Multistage superfinishing processes
Stage 1 Stage 2 Stage 3 Stage 4
(1) | SD4000 | SD20000
(2)| SD2000 SD4000 | SD20000
(3)| SD2000 SD6000 | SD20000
(4| SD2000 SD4000 SD6000 | SD20000

Table3 Optimum conditions

Workpllece Test load mN Unloading speed
material mN/s
Quartz glass 3000 4.32
BK7 4000 4.32
SK16 4000 8.64
SF6 4000 17.28
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(a) Laser microscope
photograph

(b) Cross-section image

Fig.1 Indentation result (cracking).
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(a) Laser microscope (b) Cross-section image

photograph
Fig.2 Indentation result (3000mN, 4.32mN/s)
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Fig.6 Superfinished surface of sapphire in each



Stone surface

S Prefinished surface bofore dof !
£ 100 SD2000 stone ' IZ efore deformation) er h=0 e
s Sapphire surface .1~ - =
. SD4000 stone T i | R A
Q
é 10 D6000 stone é _
g SD20000 stone | &
: £ [
Q
£ . . . sl Ia
A Z
0 2 4 6 8 u% Stone ﬁ Stone pressure Pg

Superfinishing time min

Fig. 7 Improvement of surface roughness in
multistage superfinishing.

Fig.9 Laser microscope photograph of SD4000
stone before superfinishing.
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Fig.11 Laser microscope photograph of SD4000
stone after superfinishing.
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Fig.8 Contact model between stone and sapphire
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Fig.10 Calculated working area of SD4000
stone (he=2.2pum, #=1.8%).
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Fig.12 Comparison of stone profiles before and
after superfinishing.
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