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Method for Measuring Shift of Bonded Wafers
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Three-dimensional integration circuits (3D-IC) are regarded to provide a new model of large-scale
integrated circuits; however, the development of an inspection technology for the bonded wafers is
essential for the production of 3D-IC. We have developed a new kind of equipment to measure the shift of
the center and rotation between the bonded wafers. This equipment enables not only the measurement
of the center shift even when there is a large difference between the diameters of two wafers, but
also inspection during the previous process of wafer thinning. We confirmed that reproducibility of
measurement of bonded wafers meets the required specifications in the production process of 3D-IC.
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Fig. 1 Schematic cross-sectional view of bonded wafers
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Fig. 3 Relationship between edge positions and arc angle of bonded
wafer
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Fig. 4 Relationship between edge positions and arc angles in polar
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Fig. 5 Projection images of edge cross-section of bonded wafers
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Fig. 6 Definition of notch position
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Fig. 8 Edge Profile Monitor LEP-2200MC1
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Table 1 Repeatability for center shift measurements

n EGmax[um] X[um] Y[L!m]
1 -88.5 -8.76 -67.66
2 -88.5 -8.83 “67.63
3 -88.5 -8.79 -67.64
4 -88.5 -8.92 -67.66
5 -88.4 -9.01 -67.65
6 -88.8 -8.91 -67.76
7 -88.6 -8.85 -67.60
8 -88.5 -8.99 -67.63
9 -88.5 -8.85 -67.64
10 -88.6 -8.84 -67.60
Ave. -88.5 -8.88 -67.65
10 0.1 0.08 0.04
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Table 2 Repeatability for amount of rotation measurements

A 8(x10°) [rad)
0.9
-0.1
0.5
0.7
-1.3
0.1
-0.2
-0.3
0.1
-0.3
0.6

* g, :Average of 8+ A8
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1) Koji Fujimoto et al. TRANSDUCERS 2009 International.
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