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3D Packaging Technology to Realize Miniaturization/High-Density
and High-Performance Servers
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Abstract

With LSI micro-fabrication technology reaching its scaling limits, miniaturizing LSIs
based on Moore's Law is unable to satisfy the CPU/memory module performance for
high-speed and low-power servers. Fujitsu Laboratories has developed a 3D packaging
technology that connects between multiple devices in the shortest distance. This technology
is a revolutionary next-generation packaging technology for high-performance servers to
support Fujitsu's existing information and communications technology (ICT) business. We
were the first to verify 3D logic device operation by integrating the following technologies:
through silicon via (TSV) technologies, in which signals are connected in the shortest
distance between a top and bottom stacked LSIs; super multi-pin connection technology for
bandwidth expansion; and transmission design technologies considering power integrity/
signal integrity (PI/SI) between stacked chips. Further, by optimizing the design of
TSV and a redistribution layer (RDL), we have been successful in greatly shortening the
connection distance between chips and increasing data transmission volumes, and high-
speed transmission of 25 Gbps has been confirmed. Additionally, we have developed solder
materials and a process to be used in fine TSV in which large amounts of current flow and
connection terminal sections on chips, achieving stable supply of 200-Watt-class power. In
this paper, we will discuss the important key technologies in 3D packaging technology for
realizing high-performance processors.
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