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Abstract. We review our recent progress on advanced silicon photonic devices and photonic circuits,
including advanced grating couplers, modulators, mode and polarization division multiplexing and integrated
optical signal processors for use in high capacity data center interconnects. The use of shifted polysilicon

overlay gratings on waveguide grating couplers to improve coupling efficiency and polarization independence

will be described. We also present our recent results on silicon microring and silicon-germanium
electroabsorption modulators for 100Gbaud data transmission and their use polarization and mode division

multiplexed optical fiber interconnects. We present novel integrated optical signal processors which can
unscramble the mixing of polarization and mode data lanes that will occur after fiber transmission and

demonstrate 400Gb/s per wavelength intensity modulation direct-detection silicon photonic transceivers.

SUMMARY

Internet traffic has increased by over three orders of
magnitude in the last twenty years, and the exponential
growth is continuing, driven by the prevalence of video
streaming and new applications such as generative cloud-
based artificial intelligence systems. The majority of
internet traffic eventually arrives at various data centers,
and thus data center transceivers which can support the
increasing load of data transmission are needed. New
ethernet standards have been introduced to match the
increasing capacity requirements 400G and 800G
standards have been developed and the relentless push to
higher speed has meant that new types of higher capacity
direct detection transceivers are being introduced every
year for new data centers. The high data throughputs have
been supported by newly developed optical digital signal
processing (oDSP) electronic integrated circuits
fabricated using the latest Snm CMOS processes and
capable of handling 100Gbaud signals. Emerging
standards for pluggable transceivers which use 8 parallel
data lanes, packaged in Octal Small Form-factor
Pluggable extra density (OSFP-XD) or Quad-Small form
factor Pluggable- double density (QSFP-DD) MSA
modules have enabled the commercial deployment of
transceivers for 400Gb/s and 800Gb/s data interconnects.
Early versions of 1.6Tb/s transceivers were announced
and even demonstrated at OFC 2023, using the spatial
division multiplexing across an array of 16 single mode
fibers and emerging MPO fiber array connectors [1-2].
With the continued exponential growth in data traffic,
there is a strong impetus for new 3.2Tb/s and faster
transceivers. In this presentation, we review some of our
recent research on high-speed silicon modulators [3-5],
advanced grating couplers [6-9] and optical signal
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processors based on a coherent network of four port
microring resonators [10-11] for possible use in advanced
high capacity transceivers for data center interconnects.
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