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W2CAI.01 : 15:15 z2d4A W2D-1.01 : 15:15 z2HYA W2F-1.01 : 15:15 z2d4A
Development of Silicon Photonic Opto-  Using metasurfaces for asymmetric  Dielectric Mie metasurfaces for strong

mechanical Ultrasound Sensor Array for
Biomedical Photoacoustic Imaging:
Preliminary study

YU Jaesok*, HAN Sangyoon (DGIST)

Here, we report on a new optical ultrasound
sensor design that allows easy fabrication while
allowing to have a very thin membrane
structure. We have a much wider design space as
the dimension and shape of the membrane are
defined by lithography and etching than
previous methods. As a proof of concept, we
implemented a sensor with only a 70 nm-thick
membrane having acoustic resonance at 6.5
MHz. The sensitivity and fractional bandwidth of
the device are 0.411V/Pa and 62 %, respectively.

optical coloration and diffraction

LEE Seung-Yeol* (ZSCH)

Two-types of novel plasmonic structure which
can be used for asymmetric optical coloration or
diffraction are presented. The asymmetric
coloration can be achieved by using by replacing
one of metallic film of metal-dielectric-metal
cavity structure into effective medium of
metal-dielectric composite. We expect that the
proposed structures can be widely applied as a
key principle of designing metasurfaces for
asymmetric light responses.

light-matter interactions

JEONG Jeeyoon=* (ZCH)

Metasurfaces comprising dielectric resonators
can incorporate Mie resonances with various
electromagnetic multipole modes, which enable
sub-wavelength tailoring and enhancement of
electromagnetic waves. In this talk, we will
discuss basic principles of Mie metasurfaces and
their applications for boosting light-matter
interactions in various systems.

W2CHI.02 : 15:45

Single-sideband modulation using silicon
photonic dual-parallel Mach-Zehnder
modulator

HAN  Seungjun,
Kyoungsik* (KAIST)
We demonstrate single-sideband modulations
using a silicon photonic dual-parallel Mach-
Zehnder modulator. Both full-carrier single-
sideband modulations and suppressed-carrier
single-sideband  modulations are  stably
operated at various RF frequencies (7.5/ 10/
12.5 GHz) and center frequencies (1548 / 1550
/ 1552 nm), showing sideband suppression
ratios close to 30 dB.

PARK Jongwoo, YU

W2D-1.02 : 15:45 vl
7154 2eE A= 7|9 CIAY E2 24T O
2Z|0] ¥ 7|& e

LEE Jin Su*, CHOO Jeong Hun, LEE Kwang
Hoon (KOPTI)

Wearable augmented reality displays have
received tremendous interest, however existing
wearable displays use require bulky beam
coupling optics. Since the contact lens is different
from the optical characteristics of glasses and
helmets, Some points of limitations of
conventional wearable holographic display are
overcome. In this study, we will discuss about the
optical structure of the functional contact lens and
the recording conditions for the optimal
diffraction efficiency were presented.

Fo
[

%I-

W2C-I.03 : 16:00
Si Micro-Ring 17| 40Gbps PAM4 eye

diagram2| Monte-Carlo &4

JO Youngkwan, JI Yongjin (HA|CH), KIM
Minkyu (HAICH, IMEC, Belgium), CHOI Woo-
Young= (2AICH)

The eye diagram performance of the 40-Gbps,
PAM-4 modulated Si ring modulator (RM) is
statistically characterized with Monte-Carlo
technique and the SPICE equivalent circuit
model. With the distributions of RM model
parameters obtained from the measurements,
the eye diagrams of RMs are Monte-Carlo
simulated, and the results are verified with the
measurements in terms of the performance
metric of PAM-4 modulation signals.

W2F-1.02 : 15:45 e Al
Optical responses from dense
metasurfaces

KANG Jihun* (S3CH)

We discuss optical responses from dense
metasurfaces whose unit resonators are spaced
out in a deep sub-wavelength distance. We
reveal that such dense metasurfaces provide a
key principle for deformable/reconfigurable/
functionalized metasurfaces, aiming for ultra-
high-sensitive optical responses and dynamic
manipulation of optical properties without any
structural complexity.

http://www.cooc.org 17
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Si photonics ¥ data center interconnect, quantum computing 5% application °] 2
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on-insulator (SOI) thickness W waveguide width ¢} %< process variation ol 9]l A5o] =
A ®et7] wiizel, oldl gk A3t dFe] BeAdol AAL AUt Sielectronic IC & 7%, A=
3zl 3= IC 9 yield & manufacturer =58 A 3% process variation o w3k A H o}
Monte-Carlo 71"§& &3l 2A @AlA oS8t Best= Aol Bl Hofoew Ay 3
QFt}. Si PIC ¢ 7%, passive photonic component ¢] wafer—-scale geometry variation = ol 4]
o AF7 APElo] gkor} modulator, photo-detector 59 active photonic component ©l
gk dal A v A 7 BaEdn [3-4] B ATeA e AYE 4 WxT]Y 4-
level pulse amplitude modulation (PAM-4) eye diagram 5= SPICE 7]¥}F equivalent circuit
© 2 Monte-Carlo E43} 3t} Azte ME & WE7|9 optical transmission ¥} electrical
reflection coefficient 9] FH 22 model parameter ¢ FAE FHstal, o5 wHPOoR
correlated model parameters set = AA3le] 40-Gbps, PAM-4 eye diagram & Monte-Carlo
simulation §tt}. Aoty R=le PAM-4 HZE 21359 performance metric €1 optical modulation

amplitude (OMA)$} ratio of level mismatch (RLM)9] A& S #H=4t}.

[1] Shen, Yiwen, et al. "Silicon photonics for extreme scale systems." Journal of Lightwave
Technology 37.2 (2019): 245-259.

[2] Qiang, Xiaogang, et al. "Large-scale silicon quantum photonics implementing arbitrary
two-qubit processing." Nature photonics 12.9 (2018): 534-539.

[3] Jabon, Kenneth M., et al. "Edge-Coupled Active and Passive Wafer—Scale Measurements
on 300mm Silicon Photonics Wafers." Optical Fiber Communication Conference. Optical
Society of America, 2021.

[4] Jo, Youngkwan, et al. "Parametric Monte—-Carlo Characterization of Si Ring Modulators."

2021 IEEE 17th International Conference on Group IV Photonics (GFP). IEEE, 2021.
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