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Silicon wafer 101 and silicon wafer 103 are brought 201
together such that exposed surface 102 contacts Ve
exposed surface 104 to form an assembly

Pressure is applied to the assembly and to compress 202
exposed surface 102 and exposed surface 104 together e

The assembly is heated to a bonding temperature 203

A solid-state diffusion bond is formed between exposed 204
layer 102 and exposed layer 104 Ve

Figure 2
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Figure 3(c)
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Figure 4(a)

Figure 4(b)
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Figure 5
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The discrete silicon wafers are bonded via TLP bonding 1001
to form an assembly Y
A
The assembly is then subjected to low temperature Al- 1002
Ge bonding for getter activation e
Figure 10
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(a) Al Al device
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Figure 13
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Al pillars are fabricated on the top surface of a device 1401

A
Underfill is dispensed to planarize the top surface of 1402

the device -/—

Chips with Ge pillars are flip chip bonded to the Al 1403
pillars on the top surface of the device _/_

Low temperature Al-Ge bonding is used to bond the Al 1404
pillars to the Ge pillars Ve

A 4

Other chips having Ge pillars are gang bonded to the 1405
device for tacking purposes and to complete the second Yau
level packaging

A
Mold or underfill is applied, followed by backside

grinding to make the top surface of the second level Y 1406
packaging ready to receive chips

A

Al pillars are fabricated on the top surface of the second 1407
level packaging, ready to be flip chip bonded to chips Yl
with Ge pillars and the cycle repeats itself to stack
multiple layers of chips

Figure 14
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