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ZEN U BYEYT] a4+ e |Eel) | HiOleZESA | 31 YSHER)
WIA-T—1 5MICH OISSAIE 2o CHE|LE AJAH HHS 2I5H HHS RoF WIC-VI-1 7XZXHZ 0|25t tigHst gl= BHEY STUHER=R),
ZEUAY TIS(ZH=5), Z2Y(E=2HRIsSLATY) 9 OI%ng—ﬁ‘—ﬂ}&’.U =8 2
WIA-1-2 400G ZEHAH S22 {5t Ht=x| 2[0|xQt Wit Hrutzo| XN WIC—VI-2 Focusing of light energy inside a scattering medium by
ZZE0IM UV Epoxy el ofst &1t 24, controlling the time—gated multiple light scattering(ZH==),
OJHEHSI=TXISAATH(ETRI) 2 oloZi(1BS/ 1)
WIA-1-3 Tl mbat OFDMA AlSF ZYT0iMQl 2 HIE ZHY TS ol 714, WIC-VI-3 SMEEH CP|s Mst Jaiito| Chaxied | 38 S4a,
SISZ(SIMIH) 2 TSH(RAL) Q|
WIA-1-4 TS|HE &4M7|2 FeHHA-TZY S4M7(0] AQ M3 H|w,
Tianwai Bo(KAIST) 2| TS 3 1514517115
W1A-1-5 IMD Mitigation Technique by Using Spectral Power Redistribution 1
in Multi—IFoF System, 5i215(SHHck) | | C|ASH|0|/LED/EHYHR I T SomH(EA)

W2C—1II-1 Optimization of Perovskite Solar Cell Architecture for Indoor Light

HEE 1 15:45~17:15 Energy Harvesting(Z&=2), ZE3(0IZLH)
1
F2b: ZEH(ETR)

W2C-1I-2 The Role of Hydrogne from ALD-AI203 depostion for pure

EM U ZFYEJI]
< < T sulphide Cu2ZnSnS4 surface passivation(ZH=2),

o]

W2A-1-1 S2M AHIAS 9J3t RMICH TUMA 714 7 U X BXS HB =X
(ZH=R), 0s(SRANSAHTE) ¢ W2C-TI-3 HI7RZKdS 0| 2ets Fais 12ist CIGS (Culln,Ga)Se2) EHATIX|S]

QEQAY J|ut TEX} $7] ShY 2H, wEe(z) o

W2A-1-2 2M LEM AAHN EE U2 @XF L =F 2Xfo| FES
257z HEXM W M| 7|&, Vuong Mai(S=ufsly &8 2

W2A-1-3 Q1A SMTEM0IA APC-EDFA 7|gtoll ol3t Scintillation
Mitigation 2t} 7|8, SHEH(MIH) 2l

W2A- -4 AlZigo|Mat WA 9Inj2) Fapt MRSl 2M ZEM AAHO| 712 FHER/MZI ) pEsGIsT)

2XM Vuong Mai(KAIST) 2|

WID-IV-1 S ZHRQ| 88 ¥ 19| SE(2F=R), MRS NEF)

WID-V—2 Rare—earth doped SiO; IFL{2| pre-sintering ZZ240f| 2 K25}

B 2 14:00~15:30 2, PHE(UHBEAF) 9
ZAXH pre— WID-IV-3 PER SH0| SAE Xol28 HESX| BNS M,
TenEs SITHRH CHEFESAIFAISIAL 2|
WiB-I—1 Silicon-On—Chip Lasers and Detectors for Communications and WID-V-4 ZMe 2EHMAC| Ml SE(ZH=R),
Sensing(ZTH=R), HUM(SATIETISY) OlHAU(St=ately &) 2f

WIB-1-2 2= °Zd parameterE &S 975 nm 1EH |0|X] Clo|2=9)
M5t Simulation, LHEH(AMICH) 2

W1B—1-3 Towards lower thresholds and better lasing properties of optically
pumped ZnO—-based random lasers, Vantari Siva(Gwangju oM

) : S2E(EL)
Institute of Science and Technology) 2|
WIB-1—4 InP O|S&!D} Za|M7|Et TOi2 3|HMZXIZ 0|25 60 mW 2 W2D-1  ZE 28 5 FTS(XHE=R), Mesi(S2ERSAET) 2
QIFSTUIY TF7HHE0IX, ZSH(S=HXISAATE) W2D-2  CIEEE ZAMSE 0|23 UXILELIA(ZHE=D)
WIB-1-5 =2 LD-bar2| 00|32 FR 24 U JHE JHM, S55(QlstH) 2 5| (SIm R E ST )
W2D-3  WMARER 7IH BHK AXt A lojx HUZHE=E), HSUOREE)
WAE 2 15:45~7:15 W2D-4 O[HIRO| FMRF MM AlY SIE(ZH=E), noimo|HER)

FAXH IR HAM(UNIST)

W2B-T-1 1255 SWIR [ FAl 257 W EH=R), !
LBS(OIO|MZINARY(Z)) 2

W2B-1-2 & EE 7|8t 2-xid WDM Si Electronic—Photonic Integrated Circuit
7|, ZSHA(AM) 2

— 1] —: o] ili icro—Ri o)

Optimization, APIS(SHA|CH) 2|

W2B-1—4 Depletion—Type Si Ring Modulators2| Modulation Linearity Analysis,
RGN 2

W2B-1-5 Z2|i Z=M=ZE 0185t *é’.‘iw MiMe| HiololA ZE| 1SS 9ISt
Z7|3t Ui, ZE2(RA) 2|
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b WIB-1T

14:00(ZH=2)

W1B-1 -1 Silicon—On—Chip Lasers and Detectors for
Communications and Sensing
FHUM(SMET =)

J

|d|

14:00~15:30
A3 1 YHAETR)

0

In this talk, various silicon-on-chip lasers and detector
results which are realized based on III-V on silicon
hybrid approach and nano-structured micro-cavities, will
be presented and their potential in future communications
and sensing applications will be discussed.

14:30

W1B-1-2 2% °|=EM parameterE &3t 975 nm 15
Hlo|X Cro|2E=2] HEHSt Simulation
QUFEH(SINICH), OIRKE, HE<r, ZEHB(QSI), *ZILB(TMICH)
We achieve accurate self-consistent electro-thermal-
optical simulation of 975nm InGaAsP/AlGaAs high-
power laser diodes (HPLSs) by fitting numerical values
of temperature-dependent Shockley-Read-Hall (SRH)
recombination rate, Auger recombination rate, and the
optical internal loss to the measured HPLD characteristics.

14:45

W1B- 1 -3 Towards lower thresholds and better lasing
properties of optically pumped ZnO-based
random lasers
Vantari Siva, Z2IA Zgx, Z21d, *4%0l
(Gwangju Institute of Science and Technology)
Random lasers (RLs) have received sufficient attention
from the last few decades, owing to their low cost and
relatively simple required technology compared to the
conventional counterparts. These RLs have several
applications including display technology, environmental
lighting, identification of friendly/enemy vehicles, tempe-
rature sensors, and medical diagnostics

15:00

W1B- -4 InP O|S&a} Sa|n7|ut SH}2 SHZHKIE 0|3
60 mW & 2IRSZI7|Y mHy7HH|0Ix
rUSH, S, OlsE, ZAE), MaH, HS, AES,
HEY, UF3|, WERR(FETXISLUETH),
ZSH((F)AC|A
We present a 60 mW external cavity laser (T-ECL) with
an InP-based gain and a polymer based-waveguide

grating. To improve output power of the T-ECL we used
a diffusion-limited gain chip. The output power is about
60 mW and 50 mW at 20°C and 50°C, respectively. The
measured linewidths are about 210 kHz in C-band.
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15:15
W1B-1 -5

16:15
W2B-1 -2

16:30
W2B-1 -3

253 LD-baro| Dj0|22 P BA Y WS S
EBE, ARl RS, *HSKlst

As a typical Laser Diode has small volume and narrow

'_|
=
=

strip of active layer, the effective thermal cross-sectional
area is quite small. The heat flow characteristics of such
high power optical semiconductor sources were analyzed
using 3D-CFD commercial tools. We propose a method
to optimize the effective thermal cross-section for the
improvement of thermal resistance.

15:45~17:15
ZpE T HUA(UNIST)

TIEsHs SWIR Y Fat ZE7| e

*UFS, 148, OE2(0L0|MEAAR(F)), OIHE,
HEASZREISIATY), ot dEE(ZURIATL),
H SHOMOIMEIAIARYZE))

SWIR camera is widely used for commercial and military
applications. In this work, SWIR detector was developed
with lattice-matched InGaAs on InP substrate. The
measured quantum efficiency is larger than 0.8 and dark
current is 1.0 nA/cm? at 283 K. The measured normalized
detectivity is 1.8x10" Jones, which is close to the
theoretical value.

2l ZE| 7|8t 2—-xH'E WDM Si Electronic—Photonic
Integrated Circuit =217]

257, Meig, Zol(SMt), Christian Mai,

Stefan Lischke, Lars Zimmermann(IHP, Germany),
* Z|LH(SMICH)

We present a 2-channel WDM Si Electronic-Photonics
Integrated Circuit(EPIC) receiver containing Si ring-
resonator filters, Ge-photodetectors, and receiver circuits,
all of which are monolithically integrated on a Si wafer.
We show ring-resonator filter characteristics and the
receiver eye diagram.

1.3um CHS 25 Gbps Silicon Micro—Ring Modulator2]

Parametric Optimization

AU, AGH, *AIE(AAM)

We optimize the modulation performance of 25 Gbps Si
micro-ring modulator using the parameters based on the
coupled-mode theory. We show by simulation that the
optimized parameters provide the optimal 25 Gbps eye
diagrams.
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1.3um 9 25 Gbps Silicon Micro—-Ring Modulator®] Parametric Optimization

HRE 298, 299
AA ek A7) A2 o)

We optimize the modulation performance of 25 Gbps Si micro-ring modulator using the parameters
based on the coupled—mode theory. We show by simulation that the optimized parameters provide the
optimal 25 Gbps eye diagrams.

Silicon micro-ring modulator(Si—-MRM)+= A7]7} ol o & Si #F4aA 2 dAA3 29 F
st7b &oletr] wiitel B ¥4le]l tiite]l Ha itk [1]. Si-MRMO| ®lx Asols v
parameterE°] J &S v X =4, o2 3 parameterE°] Si-MRM WZE EAlo] FA|d oz o
FIFE 7A=A 2 HA s parameter #tES oJ9A AAT Ao digh A47F Fasioh
2 E=wdAe ao gk AT A3E Hagit

(oo

N doping

Coupllng gap

1% 1. Depletion—-Type Si-MRM¢] +%

a9 12 AT AREE Si-MRMO] Fx2E HolFEth P-, N- 99 doping ¥%+ Si PIC
foundry A7} Al&st= 3HP= 7x107 cm™®, N= 3x10"¥ cm™®)o] ™, waveguide width= 450 nm
ojty, M Al AREH Vaaa®l DCHE -1V, Vipiz 2Volth &3, & AF-olA Si-MRMe| 7]+
parameter?] & FA]5IA T

Si-MRM&] #et#a EX L olgo] Fo]2 coupled—-mode theory 7|8F AE5=Z mdy =
o} [2]

dia“):(ja’r—1>a<t>—JFEm(t) ), Eout(t)inna)—jFa(t) - @
t T z-e Te

o714, a(th= Si-MRM ring resonator W9 energy amplitude, &2 resonance angular
frequency©]t}. 7+ ring resonator?] loss time constanti, %:%+i94 A2 S Zb=t). o] o,
5, ring waveguide WolA 9] lossE YWERE time constant® ring?] radiusel] wal gebxH,
7, © coupling® @ 913 WA= lossE YERYE time constant® ring waveguide®}t bus
waveguide Abe]l2] coupling gapel W&t &2kt Si-MRM2] %4 modulation bandwidthE 2
Aat7] A ofellol Fo% small-signal modulation frequency model [3, 418 A}-&3F3t}.
4 on DIz, s+2/1, 3)

, oV D2+1/72 2+ (2/7)s+D?+1/72

2 (DA 5 = Vaaa®l DCEEONA ring waveguide®] & FHE, Vi ringol 2= junction
voltage®]th. D& input 39 angular frequency w®} resonance angular frequency ,9 =}olE
e, W= Al Optical Modulation Amplitude(OMA)E #H th 3}l 1/V3t2 A3 AT [4]

a9 2@ 5% 1,9 W wE bandwidthE, (b)) 25 GbpsolA 2] normalized OMAE 1}
B}l 1# o]t} NRZ signalS W*x3l7] 98l data rate®] 75%¢ bandwidthE 7}AE modulator

&
X

Ao(S) =

37
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7} Signal to Noise Ratio(SNR)SHIA 7bd @A ot [5] 27 2(a)9 (b)o] "ML 25
Gbps9] 75%%1 18.75 GHzE we} 1 Aoju, zF add & a2 43 9 Ws 7o)

a9 32 aH2(b)9 7 AHoA coupled-mode theoryE FXAH o=z Eo] A& 25 Gbps
eye diagram< Ho=th 218 3(a), (b), 28] (c)7F AL vk & v]Fo] B o, 0] eye
diagramoll "X & G vl HLS Feld 4 rh T3, 29 3(a), (b), (ET ), (e),
(Dol A dAH =2 OMA7} 242 Ao =R Hol, go] T71etAl =W OMARE F7lshe AddS &
T k. 22y ring® radius7b S7bgel wel g2 ESEHAY O A facshe AEE HolRE
ringe] 7Fd 4 A& HU o] Al

(a) 18.75GHz (b) 18.75GHz

3dB Bandwidth [GHz] Normalized OMA

0.3300
0.3000
— 0.2700

0.2400
0.2100

0.1800
0.1500

7 [ps]
7 [ps]

0.1200
0.09000
0.06000

0.03000

13 13
222324252627 28 29 30 31 32 33 34 35 36 37 38 39 40 2223 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

7, [ps] 7. [ps]
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06 0 08 .
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18 3. PRBS 27-19] o3k :l]‘“é 2(b)-°4 7+ 21 A A9 25 Gbps eye diagram

AZH o2 25 Gbpsel 75%¢! 18.75 GHzE bandwidthZ 7FA®A go] 713 2 A4 A A
AellA 25 Gbps WZEE A% HA O ®x SAS BT & 5 k. o] AHAAY g3 =
ZyZy 25.98 ps9} 28.47 psolH, o] 15-um radius?t 270-nm coupling gapS %t Si-MRMS
2 384 5 Adrh

2 AT A E AL F [Project No. 1006566612 A4S wro} 48 = QU T},

FaEH
[1] G. T. Reed et al., “Silicon optical modulators,” Nature Photon. 4, 518526, 2010
[2] J. Rhim et al., “Verilog—A behavioral model for resonance-modulated silicon micro ring
modulator,” OPTICS EXPRESS, vol. 23, no. 7, pp. 8762-8772, 2015
[3] M. Shin et al. “A Linear Equivalent Circuit Model for Depletion-Type Silicon Microring
Modulators,” IEEE Transactions on Electron Devices, vol. 64, no. 3, pp. 1140-1145, 2017
[4] Y. Ban, “Silicon Micro—Ring Modulator Modeling,” Yonsei University, 2015
[5] “NRZ Bandwidth — HF Cutoff vs. SNR,” Maxim Integrated, Rev. 2, APP 870, 2001
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