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The Effect of Dual Wafer Back-Lapping Process on
Flexural Strength of Semiconductor Chips
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Abstract It was studied in this article how the flexural strength of bare silicon chips is influenced by adopting
dual wafer back-lapping process. The experimental results showed that an additional finishing process after
the conventional grinding process improves the flexural strength of bare chips by more than 2-fold. In
particular, this work showed that the proper removal of the grinding marks(Ra=0.1 tim)existing on the wafer
back-surface resulting from the grinding process significantly contiributes to the enhancement of chip strength.
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2.1 Polishing & chemical etching
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Grinding feed‘

Rotary chuck table

Fig 1. Schematic drawing to illustrate the back-grinding
process of a silicon wafer.
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2.2 Mechanical tests
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2.3 Metallurgical examination
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Fig 2. Schematic drawing to illustrate the three point bending test.
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Wafer back-grinding marks

(a) SEM
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(b) AFM

Fig. 3. Micrographs showing wafer back-surfaces after
grinding; a) SEM and b) AFM.
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(a) Grinding

(b) Polishing

Fig. 4. SEM micrographs showing wafer back-surfaces after;

a) grinding and b) polishing.
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(b) Polishing

Fig. 5. AFM micrographs showing wafer back-surfaces after;
a) grinding & b) polishing.
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Fig. 6. The effect of the adoption of the polishing process on
flexural strength of bare chips.
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Fig. 7. AFM. micrograph showing wafer back-surfaces after
chemical etching.
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Fig. 8. The effect of the adoption of finishing process on the
flexural strength of bare chips.
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Fig. 9. The effect of temperature on the flexural strength of
bare chips.
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(where P: load, L: distance between support pins,
W: chip width, t: chip thickness)

ojdf, A& | oWl &Ald= 1Elldg vl= HY
A A vlE =9 Zolrt AL u] x| B9

=



188 ’ of 44

i /
1 ¥
o

! l

L

Fig. 10. Schematic drawing to reflect the chip geometry with
a notch-shaped defect.
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