LSIFaﬁ%’:mx_ REE-EHEENTERI S
YIAVTAPZI RN TV —IN—

Silicon Photonics Optical Transceiver for High-speed, High-density and
Low Power Consumption LSI Interconnect
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Abstract

The next-generation servers and supercomputers with advanced functions and low-power
consumption require not only CPUs with an enhanced processing capability, but also signal
transmission technology that connects CPUs with other CPUs or memories at high density
and low power consumption. The conventional signal transmission technologies are becoming
outdated and in the near future they will not be able to provide the signal transmission bands
required by the CPUs used in high-end servers and supercomputers. Optical transmission
technology makes wide-bandwidth, long-distance transmissions possible, and thus, there are
high expectations that it will be a key technology. Especially, silicon (Si) photonics technology
has been attracting much attention in recent years because it is considered to be promising for
reducing the size, increasing the density and lowering power consumption of optical transceivers.
This paper explains Fujitsu and Fujitsu Laboratories’ small, energy-efficient Si photonics optical
transceiver technology. The key factors for realizing a small, high-density optical transceiver
with reduced energy consumption involve enhancing optical devices and driver circuits, and
optimizing the mounting structure to supply good power and signals. We proposed a novel
configuration of silicon photonic transceiver utilizing a bridge structure that enabled high-
density integration without wiring, and we optimized the design of optical/electronic devices
based on this structure. We achieved the world's best performance in terms of high signal
density and low energy consumption, and hence it validated the technology.
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