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Non-volatile SIS optical phase shifter with flash gate
stack

JUGIjun (KIST, Hanyang Univ.), KIM Kyunghwan, HWANG Sung
Hyun, AHN Dae-Hwan, SONG Yong-Won, LEE In-Ho (KIST), KIM
Younghyun* (Hanyang Univ.), HAN Jae-Hoon* (KIST)

We investigated the non-volatile operation of an SIS optical phase
shifter with a charge-trap flash gate structure (Al,03/HfO2/Al,03)
and a graphene transparent electrode. Through this study, we ex-
pect to develop a non-volatile optical switching technology that can
significantly reduce static power consumption while enabling the
storage of optical paths.

-V on Si 0|5 %et £4F I =4 2|0 X0l Lt 128 71X 4A |7t
ONWUKAEME Chibuzo, RYU Han-Youl* (Inha Univ.)

The device characteristics of INGaAsP/InP-based lll-V on Si hybrid
distributed feedback (DFB) laser diode (LD) structures were inves-
tigated using numerical simulations. The efficiency of the hybrid LD
was optimized as the structural parameters of the hybrid LD struc-
tures varied. In particular, the LD device characteristics were found
to be strongly influenced by the doping concentrations of p-InP and
SCH layers, and the optimum doping concentrations were obtained.

Z5E7| FHE InAIGaAs 7|Et HAIZ 201X
KIM Namje*, LEE Seungchul, SHIN Jun-Hwan, PARK Miran,
KWON O-Kyun (ETRI)

As data traffic and modulation speeds increase, the chirp charac-
teristics and output power of optical transmitters have become key
specifications, even in the O-band. We fabricated semiconductor
optical amplifier-integrated electroabsorption modulated lasers
for passive optical networks, and they show a high output power of
over 16 mW at 50°C.

Directly RFoF 282 23t DML &4 &3
KIM Namje*, LEE Seungchul, SHIN Jun-Hwan, PARK Miran,
KWON O-Kyun (ETRI)

We calculated the optical characteristics of directly modulated la-
sers as transmitters for radio frequency over fiber systems in in-
door applications. The 25 GBd DMLs exhibit good response charac-
teristics for B4QAM signals in the RF range of 5 to 10 GHz.

2 AL EML MERES QISH AT TA Fet A2|2 QB XX
A Y HIE
LEE Young* (ETRI, KAIST), HAN Young Tak, PARK Sang Ho,

YUN Seok Jun, CHOI Young Kyu, LEE Dong Hoon, LEE Dong Hyo
(ETRI), YU Kyoungsik (KAIST)

An EML driving circuitry is essential for high-speed operation, but
its implementation requires adequate space, which is a hurdle for
a compact multi-channel EML submodule. We designed and fab-
ricated a Z-matching silicon interposer with RF transmission lines
and termination resistors for impedance matching. The Z-matching
siliconinterposer provides an EML driving circuitry with a channel
pitch of 500 um using Cu through silicon vias (TSVs).

Design and application of partial beam block for
mitigating internal reflection in Geiger mode ToF LiDAR

J(ANQ)Hansg * KOH Hae Seog, YOON Taehyun, SONG Hajun
ADD

This study proposes a technique to enhance the detection effi-
ciency of echo signals in Geiger-mode ToF LiIDAR by suppressing
internal reflections within the optical system using a partial beam
block.

Phase-mismatched waveguide to racetrack-type
microresonator coupling

YOON Hyejin, KIM Juntae, BAEK Seungyup (KAIST), KIM
Sangsik* (KAIST)

We introduce a phase-mismatched waveguide-to-microresonator
coupling approach, where the propagation constant difference A
between the bus-waveguide and the racetrack resonator gen-
erates a sinusoidal coupling coefficient across the spectrum. This
sinusoidal coefficient enables waveguide-to-microresonator cou-
pling independent of the gap size, enhancing tolerance to fab-
rication variations.
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Silicon-on-Insulator ZHZ0| A L3Sl St I HEl|
KIM Sangsik* (KAIST), KIM Junetae, KIM Kyungtae, LEE
Jaewhan (KAIST)

We design an extreme mode converter on a silicon-on-insulator
(S0I) platform, which can expand the sub-micrometer scale wave-
guide mode into sub-millimeter scale free-space 2D Gaussian
beam. Two step mode conversions are adopted operating at tele-
communication wavelength.
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YOOK Seyoung, CHOI Hyun-Seung, CHOI Woo-Young, LEE
Myung-Jae* (Yonsei Univ.)

Single-photon avalanche diode(SPAD)E T HE & 2= BH- K| AXHZ |
(i) PN 20l 22 e} 01432] Z3t AMU0| 7Hoti &S T LAFEl ZAH0l 2lah
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positron emission tomography (PET), light detection and ranging
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KWON Sungwon, KIM Dohyun, LEE Kyu-Tae* (Inha Univ.)

We propose a method to selectively suppress reflectance at shorter
or longer wavelengths by adjusting interference conditions in
tri-layered dielectric mirrors, offering potential for various applica-
tions in optical communication, sensing, and imaging devices.

B L A 9 ATUNE OIS BHALS 1K EIRFEIRI THet
HWANG Young-Gwan* (KAERI)

Accurate location detection of radioactive contamination sources
is very important for removing radioactive contamination sources.
Inorder to accurately detect the location of radioactive contamin-
ation, high-sensitivity sensors and location detection techniques
arerequired. In this study, location detection techniques and algo-
rithms for radioactive contamination sources were studied using
high-sensitivity sensors.



Enhancement of Visible-Spectrum Efficiency of Back-Illuminated
Single-Photon Avalanche Diodes With Optimized Backside Thinning
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This study aims to enhance the visible-spectrum efficiency of CMOS-based back-illuminated (BI)
single-photon avalanche diodes (SPADs) with optimized backside thinning, by reducing the epi thickness
from 5 pm to 3.3 pm. A significant increase, over 3x efficiency improvement, especially notable at 550
nm from 15% to 52.2%, is achieved.
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Enhancement of Visible-Spectrum Efficiency of Back-
Iluminated Single-Photon Avalanche Diodes with
Optimized Backside Thinning

Seyoung Yook!", Hyun-Seung Choi!, Woo-Young Choi' and Myung-Jae Lee'™
!Department of Electrical and Electronic Engineering, Yonsei University
*sy.yookl27@yonsei.ac.kr, ““mj.lee@yonsei.ac.kr
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Single-photon avalanche diodes (SPADs) exhibit an [SPAD with 5 ym epi] [SPAD vtk 33 Eepi]

exceptional level of sensitivity, allowing them to detect
individual photons. So, it is applied in various fields
\such as LiDAR, 3D imaging, and bioelectronics. J

Since the main junction remains unchanged, the
breakdown voltages of the SPADs are largely maintained.

© Dark Count Rate (DCR)

Image Source: Denso X / Shanghai Rocatti Biotechnology Co., Ltd
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ﬁ SPAD Operation ﬁ
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Photon 2t A SPAD increased, but the increase
. lh B On B : 3 is not significant.

Excess bias voltage (V)

© Light Emission Test (LET)

[SPAD with 5 um epi] [SPAD with 3.3 um epi]

The SPAD with 3.3 um epi exhibits a brighter LET
result, indicating more active avalanche multiplication.

Device Structure
( \ © Photon Detection Probability (PDP)
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SPADs detect photon through the avalanche
multiplication in geiger mode. Consequently, SPADs
\exhibit a higher gain than conventional photodiodes./
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[SPAD with 5 pum epi] [SPAD with 3.3 pum epi] z - £ /\ , \
* Main Junction: N-well / Deep P-well %/»A\\ \\‘\__
* Guard ring: Virtual (2 um width) R AR O
* Active area diameter: 10 pm r— e

[SPAD with 5 um epi] [SPAD with 3.3 um epi]
In this study, the epi thickness of the SPAD was reduced According to backside thinning, the PDP of SPAD
from 5 pm to 3.3 pm through optimized backside with 3.3 pum epi is improved, especially in visible
\thinning, improving its visible light efficiency. J light spectrum

Conclusion

In this study, the epi thickness of CMOS BI SPAD was reduced from 5 um to 3.3 pm. As a result, it was successfully verified that
the PDP in the visible light spectrum was significantly increased. In particular, the efficiency in the 450-650 nm wavelength range

was remarkably improved. In the case of a 550 nm wavelength, about 3.5 times increase in PDP was achieved from about 15% to
about 52.2%.




