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Grinding Performance of Thin-Plate Silica EPD Pellet to Silicon Wafer

Hideo SHIBUTANI* Takashi FUKAZAWA, Naruto FUWA,
Jun-ichi IKENO, Hirofumi SUZUKI and Osamu HORIUCHI

* Department of Production Systems Engineering, Toyohashi University of Technology,
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Grinding performance of fine abrasive grinding wheel to silicon wafer were investigated. In this
study, thin-plate silica powder, tens pm in length and 1 pm in width, were applied as a abrasive for
grinding wheel. The grinding wheel were fabricated using a electrophoretic deposition phenomenon,
it was called “EPD pellet”, and thin-plate silica abrasives could be arranged in a one-way direction
in the EPD pellet. Grinding efficiency of thin-plate silica EPD pellet was twice as high as a
conventional EPD pellet which was consist of spherical silica abrasive. Warp of thin-wafer, 150 pm
in thickness ground by diamond wheel, were decreased with the progress of EPD grinding. This
result shows that a residual strain by a diamond wheel could be removed by EPD grinding.
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Fig.1 Grinding image of a) Ordinary and b) New EPD pellet
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Fig.2 SEM image of thin-plate silica powder
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Table 1 Fabrication condition of EPD pellet
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Applied Voltage 10V
Deposition Time 30min
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Fig.5 Deposition condition of the thin-plate silica abrasive
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a) b)
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Fig.6 Deposition direction of silica abrasive with rotating of
electrode, a) Top and b) Side view.
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Fig.8 Cross section of EPD pellet with rotating of electrode
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Fig.11 Working area of grinding machine

Table 2 Grinding condition
Grinding method Infeed grinding
Grinding fluid Non
Revolution of grinding wheel 1500rpm
Revolution of work table 50rpm
Infeed rate 10pm/min
Depth of cut 10pm/pass
Spark-out time 1min

Fig.12 Appearance of Si wafer after EPD grinding
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Fig.13 Change of surface roughness with depth of cut
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Fig.15 Grinding ratio of EPD grinding

Fig.16 Warp of thin-wafer, 150mm in thickness, a) before
and b) after EPD grinding
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EPD pellet after grinding
a) IXEANH %, Rb)IIEAEATO SIMEE
Thd, Zhky, BFEIBZICBNTHLERRV Y &
OH FEHERLEL X A3, FREIEIC e LIRS REICE
BEREG LT, (7, BRI E H UITIRAE
AR TEZIWIIHioTWB Z ERbhrotz,

B 18IcHEAKR U HEPD Ly FERWTYY
2y NERREE U7 BRI A U7 B0 DSENE
R,

BEBICIER o) 1IR3 & 2 7edtik LK b) ITR T
LR O 2RO RO L OBREEN TV,
INLDEPMA S T8 25, mEE LY
OB Th o7, TRED, ZThHEV Y =
VOERAPOALTYVE, EEBEE L) S
BRO—BTHDZ LD aholz, £z, TNET
WZBRIR SV HEPDR L > b CHIEIT 3 & $HRDETY
BRELBES ZERHhoTWA, ZhEY, &
HRETRONESHROLOBFEIRICV Y o T
PHEUKEEVEELEEX LGNS,

—%, KRObDITHER R Y I CTHEI L7235
BTOARR LN, ZhEY, BIRObL DOBHE L
TeHARY ) WO THDEEZXHND,

5. 2 WHHIAI=XLDELE
EPDHHI DR IRS Y HEPDRL v P EEEL
TSR, FHHIEIC R VTR Y Y Ao Rtk EL
TN ERgh oo, £, HEIBOBREL:
ToTfER, TNHIEENTW DI 77
VA= F—DERB L UBLRDO YV Y DB THY,

—279—



2796 HHRS VA EPD RV y bR X BV Y 30y I NOFEIEM

Fig.18 SEM image ofa dust particles,
type.
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