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Discrepancy Analysis between Round-Trip Theory and Coupled-
Mode Theory Models for Si Ring Modulators

AHN Jong-Hyuck, KANG Myung-Hyun, SEONG Min-Hyeok, LEE
Myung-Jae*, CHOI Woo-Young* (Yonsei Univ.)

The discrepancy between round-trip theory (RTT) and coupled-mode theory
(CMT) for Si ring modulator was analyzed with respect to the attenuation co-
efficient a and through coefficient r. As a and r decrease, the models diverge,
which is validated by DC transmission and small signal S21 measurements
at 28 GHz.

£7Y He| SES 218 AWG 7|8t FMCW-LIDAR A|AE!
FMCW-LIDAR system using AWG for enhanced measurable range
PARK Sangwon, CHOE Wontae, PARK Sang Min, KIM Chang-Seok*,
LEE Hwidon* (Pusan Nat'l Univ.)

The measurable range of frequency-modulated continuous-wave (FMCW)
light detection and ranging (LIDAR) is limited by the coherence length of the
laser. To overcome this limitation, we propose a wavelength-multiplexed in-
terferometric scheme based on an arrayed waveguide grating (AWG). This
design effectively extends the measurable range to approximately three
times the laser’s coherence length.

FMCW LiDAR with Mechanical and Spectral Beam Steering for
Point Density Improvement

JEONG Seongmu, KIM Huiyeo, PARK Sang Min, LEE Hwidon*, KIM
Chang-Seok* (Pusan Nat'| Univ.)

Mechanical and spectral beam steering FMCW LiDAR mitigates the trade—
off between scan speed and angular resolution. Through the integration of
a galvanometer scanner and an eight-channel wavelength-division multi-
plexer coupled to a one-dimensional fiber array, the system achieves wide—-
field three-dimensional imaging with enhanced point density and angular
resolution.

Comprehensive Design Optimization and Eye Diagram Simulation
for 400-Gbps PAM6 Micro Ring Modulator

KIM Younghyun* (Hanyang Univ., Hanyang Univ. ERICA), LEE Joggeon
(Hanyang Univ.), JOO Hoyeong (Hanyang Univ. ERICA)

This study presents comprehensive design optimization and eye Diagram
Simulation for 400-Gbps PAM6 Micro Ring Modulator introducing a Z-shape
junction and short trench, enabling optimized racetrack bus waveguide cou-
pling coefficient design for best trade off condition. this modulator detuned
near 3dB achieves EO bandwidth exceeding 120GHz, demonstrating clear,
high-speed eye diagrams at PAM6 + 390 Gbps modulation.

2025 Photonics Conference

F2A-11.01

11:15
F2A-11.02

11:30
F2A-11.03

11:45
F2A-11.04

12:00
F2A-11.05

Recent Advances in SPAD Technology

PARK Eunsung, KIM Joo-Hyun, PARK Hyo-Sung, EOM Doyoon, CHOI
Hyun-Seung, YOOK Seyoung, SON Doo-Hee, LEE Myung-Jae*
(Yonsei Univ.)

The single-photon avalanche diode (SPAD) is a semiconductor device that
enables extremely high light-detection sensitivity through avalanche multi-
plication. Owing to this capability, SPADs have attracted significant attention
in image sensing, LIDAR, biomedical, and quantum applications. This pre—
sentation provides an overview of SPAD technology and highlights recent
advances.

Design and Implementation of Photonic Integrated Circuit Utilizing
Piezoelectric MEMS Foundry Processes

LEE ChanHyeok*, JEONG Yeongjae, YU Kyoungsik (KAIST)

We demonstrate a design and measurement result of photonic integrated cir—
cuit by exploiting piezoMEMSs foundry process. This work confirmed success—
ful light coupling through the designed edge coupler, 45° degree mirror struc—
ture, and poly-Si waveguide.

Design of a High—Efficiency Grating Coupler on a Glass Substrate
and Demonstration of its Key Technology

JUNG Heeyun, PARK Seungwo, KIM Lina, KIM Younghyun* (Hanyang
Univ.)

We propose a high-efficiency dual-layer grating coupler on glass, achieving
a simulated —-0.83 dB efficiency with a bottom reflector. Additionally, We ex-
perimentally verified the reflector, measuring a )4.3 dB enhancement (from
-9.4 dB to -5.1 dB), confirming the design's feasibility.

Compact, High Bandwidth Silicon Micro—Ring Modulator
Incorporating Low Loss Waveguide Bends
KIM Yongbeom, PRADONO Rizki Arif, YU Kyoungsik* (KAIST)

We employed the low loss waveguide bends to mitigate high loss and low
coupling ratio in compact silicon microring. The designed silicon microring
modulator is prediected to provide an 20 nm FSR in the C band and 60 GHz
electro optic bandwidth, enabling compact and wideband operation.

THOM HHUIM SHAHZ Y H2AAEH HFO0|E2| 7[HH HE
HWANG Nahyeon, AHN Soyeon, KIM Min Su, KIM Ji Su, CHO Sung
Yoon, KIM Jong-Hyun, JEON Min Yong* (Chungnam Nat'l Univ.)

Cholesteric liquid crystal elastomers (CLCEs) show strain-dependent optical
responses due to their helical structures. A near-infrared CLCE actuator
showed a —0.44 Poisson’s ratio and blue-shifted reflection, demonstrating
tunable optical properties for sensing and photonic.
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Discrepancy Analysis between Round—-Trip Theory and Coupled—Mode
Theory Models for Si Ring Modulators

The discrepancy between round-trip theory (RTT) and coupled-mode theory (CMT) for Si ring
modulator was analyzed with respect to the attenuation coefficient « and through coefficient . As e and
ydecrease, the models diverge, which is validated by DC transmission and small signal S21 measurements
at 28 GHz.

FHt et i Al fato R Qg uAdw st=do] 87F 55skal k. Chip to chip¥t die to
die interconnect7t WTFE  AAke] bottlenecko 2 FEsa EdH, °F HEIy] %
Weto 2 Si photonics 7% optical interconnect 7]&o] &3] AFEH I Qlod [1]. 53],
Al ¥ HEIZI(SI-RME 428, 114, Ad8, JH3} Sold o2 Q13 optical interconnect?]
A AR FEEI k. Si-RMe 1§ (@9 Zo] ring FHY resonatoret A
waveguide’} A%¢E FXE 717 Azbolth, Si-RM AEd mdzle Ax A|xEle] AF
of|Zof] A4 o], round-trip theory (RTT)$} coupled—-mode theory (CMT)7} ARg¥ )
Ao A= Si-RM2] attenuation coefficient a®} through coefficient ol W& F Zdl A}o]9]
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a9 32 A, B, C A @A EO S21 simulation [2],[3] A¥=Z 28 GHzell A 2] F =4 7te] EO
S21 transmission 2Fe]%= DC oA o] kAl yt AX5HA et

CMT 7|9k &S AL 53357E ol de] ARgHT [3]. AW, & A5+ RTT 2ES
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