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Abstract: Wafer-to-Wafer (W2W) integration technology is an emerging technology promising many benefits, such as
reduced size, improved performance, reduced power, lower cost, and divergent integration. As the maturity of W2W
technology progresses, new applications will become more viable. However, at present the cost for W2W integration is
still very high and both manufacturing yield and reliability issues have not been resolved yet for high volume
manufacturing (HVM). Especially for WTW integration resolving compound yield issue can be a key factor for HVM.
To have the full benefits of WTW integration technology more than simple wafer stacking technologies are necessary.
In this paper, the manufacturing yield for W2W integration is described and the challenges of WTW integration will be

discussed.
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Fig. 1. Heterogenous stacking without device scaling.'®
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2. Yield Improvement Methods
2.1. Wafer Matching
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Fig. 2. Orientation of Die on the Wafer.'
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Fig. 3. Increase in Yield from Rotating and Matching Compared to
Just Matching Case.'?
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2.2. Redundancy
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Table 1. Relative yield improvement using layer redundancy in %
for various n(# of stack) and r(# of layer redundancy)'”

n=1 n=2 n=3 n=4 n=>5 n==6

Abs. yied 85.00 6938 56.63 4623 37.73  30.80
r=1 10.43 2484 3924 5365 68.05 8246
r=2 n.a 26.11 46.16 6830 92.50 118.79
=3 na na 4335 6759 9532 126.84
=4 na na n.a 62.45  90.58 123.26
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(a) Intra-die Redundancy Scheme (spare columns)
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Fig. 4. Schematics of Intra- and Inter-die Redundancy with Spare
Columns.'”
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Table 2. The Number of Required metal Layers per Die (65 nm
microprocessor)>

Gate Counts 1-layer 2D 2-layer 3D 3-layer 3D 4-layer 3D

M 5 5 5 4
10M 6 5 5 5
20M 7 6 5 5
50M 8 7 7 6

100M 10 8 7 7
200M 12 10 9 8
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