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[1] J. Sharma, et al., “Silicon Photonic Microring-Based 4 x 112 Gb/s WDM Transmitter with Photocurrent-
Based Thermal Control in 28-nm
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Abstract Research concept

¢+ We propose a digital pattern-based calibration and locking technique for silicon

. R # Top Block Diagram
microring modulators (MRMs).

< By sending test patterns such as ‘1110" and ‘0001’, we measure the output 4ch
voltage difference and determine the optimal heater power. MRM %_ T 1a
«* After calibration, the system locks the resonant wavelength via dithering Controller
feedback, compensating for temperature fluctuations. 10 bit
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» At GTC 2025, NVIDIA announced a Co-Packaged Optics (CPO) solution for data center
applications based on microring modulators (MRMs).

» Compared to conventional Mach-Zehndar Modulator(MZM) based pluggable optics, the
proposed CPO architecture offers significantly higher energy efficiency

<Yonsei, Photonics Research, 2021> <Yonsei. PTL, 2021>
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> MRMs are ideal for CPO thanks to their compact size, but require fine thermal tuning due

% The heater code is incremented bit by bit to find the point where the voltage difference is
to their temperature sensitivity.

maximized.
Results and discussion
& Measurement Setup & Temperature Calibration Results & Locking Test with temperature aggressor
4-ch WDM Si Photonic IC
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MRMs require precise thermal tuning due to their high temperature sensitivity.

» Proposed method enables automatic heater control based on measured signal difference from test patterns.

Verified robust locking against external temperature changes across all 4 channels.

Demonstrated in a compact, monolithic Si photonic transmitter, suitable for CPO-based high-density WDM systems.
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