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In this paper, we give a brief review on recent progress in silicon hybrid
plasmonic waveguides and devices for the development of plasmonic
EPICs, We surveyed architectural concept of the integration of plasmonic
waveguides and ENZ plasmonic materials within MOS—FET architecture,
Electrical and optical properties of the ENZ plasmonic materials are
introduced. Finally, we reviewed a variety of ENZ—based silicon photonic
devices including our recent progress and potential applications in the
next generation EPICs,
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Micro—scale dielectric particles in water are trapped and transported
along the optical route formed by Bessel—like beam,
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T2D-V5 Optimization of PN Junction Location for Si Micro—Ring
Modulators

MyungJin Shin, Yoojin Ban, Byung—Min Yu, Yunsu Sung,
and Woo—Young Choi( 94)tH)

Achieving high modulation efficiency for Si MRM is very important because it
is directly related to power consumption,

For higher modulation efficiency we optimize PN junction location of single—
mode and multi—-mode Si MRM for high resonance shift, The optimal junction
location is formed by the effect of ring bending, Both Si MRM junction is
optimized at right side of the center of the core waveguide due to the ring
bending, which shifts the peak of the guided mode to the right in the core

waveguide,

12:00
T2D-V6 RF Modulation Characteristics of a Si Micro—Ring Modulator
Byung—Min Yu, Yunsu Sung, Yoojin Ban,
and Woo—Young Choi(9I4)))
We investigate wavelength dependence of RF modulation characteristics of
a depletion—type Si micro—ring modulator, A model based on the coupled—mode
theory is used for simulating RF modulation characteristics and the results
are confirmed with measurement,



Walter
선

Walter
선

Walter
선

Walter
선


Optimization of PN Junction Location for

Si Micro—Ring Modulators

MyungJin Shin, Yoojin Ban, Byung—-Min Yu, Yunsu Sung, and Woo-Young Choi

Department of Electrical and Electronic Engineering, Yonsei University
slayierbb@gmail.com

Silicon photonics is one of the promising solutions for solving the interconnect bottleneck
problem that many high-bandwidth electronic systems suffer from as it can realize high-bandwidth

2 ith the existing Si technology. In particular, Si

optical interconnects in a cost-effective way
micro-ring modulator (MRM) is a critical component in Si photonic optical interconnects because it
has the large bandwidth as well as small size. Achieving high modulation efficiency for Si MRM is
very important because it is directly related to power consumption. We investigate the optimized
location for the PN junction within Si MRM in order to determine the device structure having the
highest possible modulation efficiency.

Fig. 1. shows structures of two types of Si MRMs that are investigated in this paper,
single-mode Si MRM shown in Fig. 1(a), and two-mode Si MRM shown in Fig. 1(b). In both
structures, some portion of input light passing through the bus waveguide couples into the ring
waveguide. Circulating light in the ring waveguide experiences phase shifts, a portion of which
couples back to the bus waveguide and interacts with uncoupled input light. Modulating the PN
junction bias voltage changes the amount of the phase shift in the ring waveguide and results in
intensity modulated output light. The doping concentrations for the embedded PN junction is
2x10"%/cm® for the N-region and 5x10"/cm® for P-region. The single-mode MRM has 500-nm wide
waveguide and the dual-model MRM 1-um waveguide as shown in the figures.
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Fig. 1. Structure and cross-section of (a) single-mode MRM, (b) multi-mode MRM

To determine the optimal junction location, we simulate the transfer characteristics at different
bias voltages for Si MRMs having different junction locations. Fig. 2 shows the simulated
transmission spectra of single-mode and multi-mode MRMs at different bias voltages. For
simulation, Sentaurus Process is used for carrier concentration determination based on the process

information available from IHP Si Photonics foundry service. The carrier concentration profile is
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