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In Graphic Processing Unit (GPU)-Accelerated System there are two key communication links:
1) GPU-GPU link and 2) GPU-high-bandwidth memory (HBM) link.

We propose a streamlined GPU architecture using an integrated Si Photonics via an optical network-on-chip (ONoC) to:
e reduce the interconnect bottlenecks in GPU-to-GPU and GPU-to-HBMs due to copper-based electrical lines in Si interposer
e reduce high design complexity and degraded signal integrity due to parallel lines (> 1,024) per a GPU-HBM link

Our streamlined GPU Architecture
e Coarse wavelength division multiplexing (CWDM) with wavelength-routed optical ring network for GPU-GPU link
e Dense wavelength division multiplexing (DWDM) with serializer/de-serializer (SerDes) for GPU-HBM link
 No modification in GPU and HBM PHY by integrating SerDes and photonic devices inside SiPh interposer
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Conclusion

e Expanding our idea for all-to-all (A2A) connectivity in scalable GPU system
e Planning to further investigate system requirements (size, cost, power, etc.) and energy-efficient GPU architecture
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