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» 2 x 2 Multimode Interferometer (MMI)
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Optical Power
at output light

» Si Ring Modulators (RM)
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2019 ~ 2020

» Si RM Device Structure Optimization Eye Diagram for
Verification of Simulation
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2021 ~ 2022

» Si Mach-Zehnder Modulators (MZM)
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2021 ~ 2022

» MZM Simulation Setup > ADS Momentum, Schematic and Matlab
2. Layout

1. Substrate setup

*TWE Layout >
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2022

PDs, BPDs

> First Si MZM Fabrication in 2022 w/ AMF

Single Push-Pull Coplanar SAL —
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2023 ~ 2024

» Si MZM linearity characterization
Si MZM Linearity Model
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2025

» Linearity of Ring-assisted Mach-Zehnder Modulators (RAMZM)
« Simulation Method and Results

% Dynamic Transmission of RM
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2025

» Linearity of Ring-assisted Mach-Zehnder Modulators (RAMZM)
Measurement Results

Single-Ended Modulation

-20

1
w
(=]

Output RF Power (dBm)

1
<@
o

Output RF Power (dBm)

=140

-40 |

------ o ————

-23.67 dBc

IMD

IMD

1 1

- = 1

N o ©
o o o
T T T

| 1 | | N
9.6 9.8 10.0 10.2 10.4

RF Frequency (GHz)
IMD
slope: 7
Measured Fund.
o Fund .
o IMD slope: 1
| Fitted
Fund
| ——IMD

Noise floor:
-139.0 dBm/Hz

_7,___1__'___'__7 ______

160 A n " n n L n n .
-140-120-100 -80 -60 -40 -20 0 20 40

Input RF Power (dBm)

Yonsei University

Differential Modulation
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Cancellation of even-order distortions
M. J. Shawon et al., JLT, 2023

The slope of the IMD component: 7
7th-order distortions is dominant!!
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