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Si Ring Modulators (RMs)

8-pm Cross-section
radius

290-nm gap

Light in e, Light out
(Eln) (Eoul)

Modulation Linearity Monte-Carlo Characterization
120/ RF:9.9 &10.1 GHz ' 1.0 Relative Frequency
110 D Ly - N 1.0 1.0
Ain s Pin PD+ESA 2 0.8 ) 0.9
. T &2 e 3 0.80
ol 3 Ry, B S 0.6 8 Sos
g et 5 > < 0.60
Z 80 & 04 = oo0.7
e ® 2 o ,
z 70 3 g 2 0.40
& 0.2 A ) , , g &0°
60 o - [T}
T M A NN ANAIEEN
T ez 00
o 0.500 mW 0.0
STy 1543.9 1544.0 1544.1 0 T 2T 3T aT 790 91 92 93 94 95 96 97 98 99
Wavelength (nm) Time RLM (%)
IEEE/OSA Journal of Lightwave Technology, 2021 Japanese Journal of Applied Physics, 2023

Yonsei University o Rescsch Gup




RM for Phase-Shift Keying Modulation?

BPSK RM
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0.78 mm
Fabricated by IHP’s 0.25um Si photonic BiCMOS process
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Co-Measurements of EPIC QPSK Tx and Rx

Coherent Transmitter EPIC Coherent Receiver EPIC
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BER curve, constellation and re-sampled eye diagram for 28Gbaud EPIC QPSK transceiver
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Past and Future

© 2022-2
— Measurements: 50-Gb/s Si ring QPSK transmitters (EPIC)

— Guest scientist at IHP (Leibniz-Institut fiir innovative Mikroelektronik)
Subject: “Ultrafast Ge p-i-n photodiode analysis and optimization”

© 2023-1

— Measurement: system measurement of Si photonic BiCMOS coherent transmitter with
receiver at IHP

— Phase response modeling and parametric optimization of RM as PSK modulators

— Publication: “Monte Carlo characterization of Si ring modulator PAM-4 eye diagram
performance,” Japanese Journal of Applied Physics, June 2023

— Conference: “A Si Photonic BiCMOS Coherent QPSK Transmitter Based on Parallel-
Dual Ring Modulators,” IEEE SiPhotonics, April 2023

© 2023-2
— Thesis
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