2020 International Conference on
Numerical Simulation of
Optoelectronic Devices

(NUSOD 2020)

Turin, Italy
14 — 18 September 2020

I E E E IEEE Catalog Number: CFP20817-POD
° ISBN: 978-1-7281-6087-0



Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP20817-POD
ISBN (Print-On-Demand): 978-1-7281-6087-0
ISBN (Online): 978-1-7281-6086-3
ISSN: 2158-3234

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

LLom



TABLE OF CONTENTS

FERRIMAGNETIC GARNETS FOR INTEGRATED NON-RECIPROCAL DEVICES........c.cccceevviieieinniennnn 1
Martin Veis, Luka$ Beran, Stana Tazlaru, Takian Fakhrul, Yan Zhang, Caroline A. Ross

ELECTRONIC STRUCTURE OF LONSDALEITE SIxGE1-x ALLOYS ...ooiiiiieeece e 3
Christopher A. Broderick

ELECTRONIC AND OPTICAL PROPERTIES OF HYDROGEN-TERMINATED DIAMOND
DOPED BY MOLYBDENUM OXIDE: A DENSITY FUNCTIONAL THEORY STUDY ....cccccccevvvvnivinrinienn, 5
Joseph McGhee, Vihar P. Georgiev

ATOMISTIC ANALYSIS OF BAND-TO-BAND TUNNELLING IN DIRECT-GAP GE1-xSNx
GROUP-IV ALLOYS ...ttt bbbkt b e £ b b £ bbb bt e bbbt bbbt bkt ekt e ettt 7
Michael D. Dunne, Christopher A. Broderick, Mathieu Luisier, Eoin P. O'Reilly

SIMULATION OF ELECTRO OPTIC MODULATORS BASED ON PLASMONIC

DIRECTIONAL COUPLERS ... oottt ettt sttt ht e s s e st s s s b s st e s st e s sbb e s sbbeesbesesbeesbessabessaressnnas 9
Mohammadamin Ghomashi, Alberto Tibaldi, Francesco Bertazzi, Marco Vallone, Michele
Goano, Giovanni Ghione

QUANTUM CORRECTIONS TO THE EFFICIENCY OF SOLAR CELLS WITH
CONDUCTIVE NANOSTRUCTURED LAYERS .....oo ottt sttt st stn s sassessvessrn e 11
Christin David

NUCLEATION CHRONOLOGY AND ELECTRONIC PROPERTIES OF IN(AS,SB,P)
GRADED-COMPOSITION QUANTUM DOTS ...ttt sttt see b st s stessessesnesnens 13
Oliver Marquardt, Torsten Boeck, Achim Trampert, Karen M. Gambaryan

A BI QUANTUM FILM POTENTIAL AS AN INVERSE PROBLEM .......ccccooiiiiiiciesse e 15
Angela Thranhardt, Fabian Teichert, Eduard Kuhn

SILICON-INTEGRATED RED-LIGHT OPTICAL GAIN MEDIUM BASED ON BGAAS/GAP
QUAINTUM WELLS ..ottt bbb bbb bbbt bbb b bbbt et e bt 17
H. S. Maczko, R. Kudrawiec, M. Gladysiewicz

CHALLENGES IN MULTIPHYSICS MODELING OF DUAL-BAND HGCDTE INFRARED

DETECTORS . ...ttt et et e st e s be e s be e ebe et e sheeebe e beeabeabbeebeeabeeabesbeesbaesbeesbesbaesbeesbeesbesaeesbeesbeentes 19
M. Vallone, M. Goano, A. Tibaldi, S. Hanna, D. Eich, A. Sieck, H. Figgemeier, G. Ghione, F.
Bertazzi

PHOTON DETECTION EFFICIENCY SIMULATION OF INGAAS/INP SPAD .......ccccooviiiiieitiecie e 21

Fabio Signorelli, Fabio Telesca, Alberto Tosi

NUMERICAL OPTIMIZATION OF QUANTUM CASCADE DETECTOR
HETEROSTRUGCTURES. ... oottt e e et te e st e e s ta e e be e e beeebeessbeesnseesrbeennneese 23
Johannes Popp, Michael Haider, Martin Franckié, Jérdme Faist, Christian Jirauschek

SIMULATION OF AN INTEGRATED UTC-PHOTODIODE WITH A HIGH-SPEED TIA FOR

5G MM-WAVE GENERATION ..ottt ittt ettt saeses st e et te et ne b se e nsesene s 25
Dimitrios Konstantinou, Christophe Caillaud, Tanjil Shivan, Simon Rommel, UIf Johannsen,
Fabrice Blache, Franck Mallecot, Viktor Krozer, Idelfonso Tafur Monroy



ENHANCED DYNAMIC PROPERTIES OF GE-ON-SI MODE-EVOLUTION WAVEGUIDE
PHOTODETECTORS. ...ttt ettt ettt ettt ettt e s 1t e st e et estt e st ee st e e saesseesbeesbeestesatssbessbeenbeestesatesbeebeenbesree e 27
A. Palmieri, A. Shafiee, M. G. C. Alasio, A. Tibaldi, G. Ghione, F. Bertazzi, M. Goano, M.
Vallone

SCALING EFFECTS ON THE PLASMONIC ENHANCEMENT OF BUTT-COUPLED
WAVEGUIDE PHOTODETECTORS ..ottt sttt sttt ettt 29
Qian Ding, Saurabh Sant, Andreas Schenk

NUMERICAL SIMULATION ON THE DEPENDENCE OF CARRIER TRANSPORT
CHARACTERISTICS ON THE THICKNESS OF THE ABSORBING LAYER FOR GAAS-
BASED BLOCKED IMPURITY BAND (BIB) TERAHERTZ DETECTORS ......cccooviiirniennreenesreeenenns 31
Xiaodong Wang, Yulu Chen, Bingbing Wang, Chuansheng Zhang, Xiaoyao Chen, Haoxing
Zhang

NUMERICAL SIMULATION ON THE EFFECT OF THE THICKNESS OF THE ABSORBING
LAYER ON THE SPECTRAL RESPONSE CHARACTERISTICS FOR GAAS-BASED

BLOCKED IMPURITY BAND (BIB) TERAHERTZ DETECTORS ......cccvitiiiirieeessieieresise e 33
Xiaodong Wang, Yulu Chen, Bingbing Wang, Chuansheng Zhang, Xiaoyao Chen, Haoxing
Zhang

DEVICE LEVEL MODELING OF INTERMEDIATE BAND QUANTUM DOT SOLAR CELLS............... 35

Federica Cappelluti, Farid Elsehrawy, Alberto Tibaldi

ANALYSIS AND OPTIMIZATION OF PEROVSKITE-SILICON TANDEM SOLAR CELLS BY
FULL OPTO-ELECTRONIC SIMULATION .....i ittt sttt ssssenessenesesessenens 37
Urs Aeberhard, Roger Hausermann, Andreas Schiller, Balthasar Blille, Beat Ruhstaller

MICROSCOPIC APPROACH TO RECIPROCITY AND PHOTON RECYCLING IN
ULTRATHIN SOLAR CELLS ...ttt sttt e st e st s st e e st e s st e s sate s sbesesbesssbassabasssbassaneees 39
Urs Aeberhard

ELECTRO-OPTICAL MODELING FOR THE DESIGN OF SEMITRANSPARENT MIXED
BROMIDE-CHLORIDE PSCS......otiiiictii ittt ettt ettt e s ettt e e s ettt e e s stb e e e sastaaessabeeesssbaeesasbensssbenessbenesanes 41
D. Rossi, F. Matteocci, M. Auf Der Maur, A. Di Carlo

MODELING OF THREE-TERMINAL HETEROJUNCTION BIPOLAR TRANSISTOR SOLAR

Gemma Giliberti, Fabrizio Bonani, Antonio Marti, Federica Cappelluti

ELECTRICAL MODELING OF HETEROJUNCTION SILICON SOLAR CELLS INCLUDING
INDIUM-TIN-OXIDE LAYERS ...ttt bbbkttt bbb 45
J. Balent, J. Krc, M. Topic

INTERPRETATION OF A CAPACITANCE IN POLYCRYSTALLINE SOLAR CELLS: TIME
DOMAIN SIMULATIONS . ... oottt ettt ettt ettt st s bt e s bt et e e bt s s b e s st e e be s bt e sbee st e e seessessbeesbeesesenessres 47
Konrad Wisniewski

THE LATERAL PHOTOVOLTAGE SCANNING METHOD (LPS): UNDERSTANDING
DOPING VARIATIONS IN SILICON CRYSTALS ...ttt 49
Stefan Kayser, Nella Rotundo, Jurgen Fuhrmann, Natasha Dropka, Patricio Farrell

QUASI-3D OPTIMIZATION OF GRID ARCHITECTURE FOR PHOTOVOLTAIC
CONVERTERS USING SOLCORE........ciiiiiiitiitiese ettt bbbttt 51
Veikka Nikander, Jianguo Wei, Arto Aho, Ville Polojérvi, Antti Tukiainen, Mircea Guina



PLASMONIC ENHANCEMENT OF LIGHT-HARVESTING EFFICIENCY IN PEROVSKITE
SOLAR CELLS EMBEDDING AG NANORODS .......ccootiiitiisieii sttt sse st ssasesesnns 53
Pengda Xiao, Tong Li, Yitai Zhu, Qingsong Liu, Yulong Ma, Qingzhu Wei, Yawei Kuang

OPTICAL RESOLUTION OF LIGHT ENGINE BASED ON INGAN/GAN NANOLED
ARRAYS: TOWARD A SUPERRESOLVED LIGHT SOURCE.........cccocoiiiiiiiiieenese e 55
K. Kluczyk-Korch, A. Di Carlo, M. Auf Der Maur

LUMINESCENCE AND INTERNAL QUANTUM EFFICIENCY OF DEEP UV LIGHT
EMITTING DIODES .......ooiictiitete ittt ettt et s ettt et s b et e e s bt et st ne e s e s e e bese e s senens 57
Friedhard Romer, Bernd Witzigmann

MODELING OF MULTI-ELECTRODE TAPERED QUANTUM-DOT SUPERLUMINESCENT
(D110 5] =SOSR 59
Adam F. Forrest, Maria Ana Cataluna, Michel Krakowski, Paolo Bardella

THIRD ORDER DISPERSION IN OPTICAL TIME DELAYED SYSTEMS: THE CASE OF
MODE-LOCKED VERTICAL EXTERNAL-CAVITY SURFACE-EMITTING LASERS.......cccccoeceiviinnininn. 61
J. Javaloyes, C. Schelte, D. Hessel, S. V. Gurevich, P. Camelin, M. Marconi, G. Huyet, M.
Giudici

A FUNCTIONAL MAPPING FOR PASSIVELY MODE-LOCKED SEMICONDUCTOR
LASERS ...ttt et Rt Rt AR e R R e R e bR e R et bR et bR e Rt beRe et e R e R et et r et et ne s 63
S. V. Gurevich, J. Javaloyes, C. Schelte

MODULATION RESPONSE OF VCSELS: A PHYSICS-BASED SIMULATION APPROACH.................. 65
Alberto Gullino, Alberto Tibaldi, Francesco Bertazzi, Michele Goano, Markus Daubenschiiz,
Rainer Michalzik, Pierluigi Debernardi

MODELING TUNNEL JUNCTIONS FOR VCSELS: A SELF-CONSISTENT NEGF-DD

APPROACH. ...ttt bbbt R b bR bRt E R bR bRt R bRttt b e bt et b 67
Alberto Tibaldi, Alberto Gullino, Jesls Gonzalez Montoya, Matteo Alasio, Anders Larsson,
Pierluigi Debernardi, Michele Goano, Marco Vallone, Giovanni Ghione, Enrico Bellotti,
Francesco Bertazzi

OPTICAL DESIGN ISSUES IN ELECTRICALLY PUMPED TUNABLE LIQUID-CRYSTAL

RN 0] I ST 69
Andrea Simaz, Alberto Tibaldi, Benjamin Boisnard, Thierry Camps, Francesco Bertazzi,
Michele Goano, Benjamin Reig, Jean-Baptiste Doucet, Véronique Bardinal, Pierluigi
Debernardi

NUMERICAL STUDY OF OPTICAL FREQUENCY COMBS IN MID-IR QUANTUM
CASCADE LASERS: EFFECTIVE SEMICONDUCTOR MAXWELL-BLOCH EQUATIONS..........cc.c...... 71
Carlo Silvestri, Lorenzo Columbo, Massimo Brambilla, Mariangela Gioannini

THERMAL CHARACTERIZATION OF THE BIREFRINGENCE OF NEMATIC LIQUID

CRYSTALS FOR THE DESIGN OF WIDELY-TUNABLE LC-VCSELS.......ccccooiiiiiineeeneene 73
Andrea Simaz, Benjamin Boisnard, Thierry Camps, Jean-Baptiste Doucet, Benjamin Reig,
Alberto Tibaldi, Pierluigi Debernardi, Véronique Bardinal

JITTER REDUCTION OF MODE-LOCKED HYBRID SILICON LASER WITH INTRA
CAVITY FILTER oottt sttt s et b bttt ettt b e s e et et e et e b e e e be s e e b er e e nens 75
Mohammad Shekarpour, Mohammad Hasan Yavari

OVER 100 GHZ 3-DB DOWN BANDWIDTH BY DIRECT MODULATION OF A COUPLED
CAVITY DFB-LD DUE TO PHOTON-PHOTON RESONANCE.......cccoe oottt eetee e e s snan e 77
Takahiro Numai



DYNAMIC PROPERTIES OF TWO-STATE LASING QUANTUM DOT LASER FOR
EXTERNAL OPTICAL FEEDBACK RESISTANT APPLICATIONS........cccoiiiivieeensieiese e 79
Jianan Duan, Yueguang Zhou, Heming Huang, Bozhang Dong, Cheng Wang, Frédéric Grillot

NANOPHOTONIC OPTICAL PHASED ARRAYS: OPPORTUNITIES AND LIMITATIONS.......ccc..c...... 81
Antonino Cala Lesina, Dominic Goodwill, Eric Bernier, Lora Ramunno, Pierre Berini

S-SHAPED WAVEGUIDE-INDUCED ASYMMETRY BETWEEN COUNTER-
PROPAGATING MODES IN A RACETRACK RESONATOR .....cccceiiiiiiirieee e s 83
Giuseppe Giannuzzi, Enrico Ghillino, Paolo Bardella

MODELLING OF PHOTON RECYCLING IN OPTOELECTRONIC DEVICES USING A
TRANSFER MATRIX METHOD ...ttt ettt ettt ettt e sttt e s s ettt e s sttt eessab e e s sssbeeesasbeaessabanessranesaaes 85
Andrea Bucciarelli, Daniele Rossi, Matthias Auf Der Maur, Aldo Di Carlo

TOWARDS AN EFFICIENT SIMULATION FRAMEWORK FOR PLASMONIC ORGANIC

HYBRID E/O MODULATORS . ......cooi ittt ettt te sttt steste st esae e stestestestestestestesbesreansenseseeneeareens 87
Alberto Tibaldi, Mohammadamin Ghomashi, Francesco Bertazzi, Marco Vallone, Michele
Goano, Giovanni Ghione

DESIGN OF A BROADBAND INTEGRATED NOTCH FILTER IN SILICON NITRIDE .......c.cccccevvvevnee. 89
Christian Schweikert, Niklas Hoppe, Raik Elster, Thomas F6hn, Wolfgang Vogel, Manfred
Berroth

A STUDY ON THE DESIGN OF INTEGRATED-OPTIC BIOSENSOR BASED ON THE
POWER COUPLING OF TWO MODES UTILIZING SI3N4 RIB-OPTICAL WAVEGUIDES...................... 91
H. S. Jung

SCALED I11-V OPTOELECTRONIC DEVICES ON SILICON .......cccotiiiiiiiiieicisisiesesieese e 93
P. Tiwari, S. Mauthe, N. Vico Trivino, P. Staudinger, M. Scherrer, P. Wen, D. Caimi, M.
Sousa, H. Schmid, K. E. Moselund, Q. Ding, A. Schenk

SHAPE OPTIMIZED PHOTONIC INTEGRATED CIRCUIT FOR OPTICAL COMPUTING
AAPPLICATIONS. ..ottt ettt et e e st e s bt e eat e e sa e e e eae e e sheeeabeseabessaeeesabeesaeeesabeesbeeesbesesbessabessabaesaneesrns 95
G. Gaullier, K. Hassan, B. Charbonnier, Y. Thonnart, N. Lebbe, A. Gliére

SIMULATION OF CASCADED POLARIZATION-COUPLED SYSTEMS OF BROAD-AREA
SEMICONDUCTOR LASERS ..ottt sttt sttt ettt s st e bt e e bt e st e s bt esb e e st e et e s st e sbee st e e sbeseesreesreas 97
M. Radziunas, J. Montiel-Ponsoda, G. Garre-Werner, V. Raab

OPTOELECTRONIC I11-V NANOWIRE IMPLEMENTATION OF A NEURAL NETWORK IN

A SHARED WAVEGUIDE ......ccococtiiiseieise ettt et s ettt et et e st ne s s 99
David O. Winge, Steven Limpert, Heiner Linke, Magnus T. Borgstrém, Barbara Webb,
Stanley Heinze, Anders Mikkelsen

EFFECT OF NONLINEARITIES ON DIRECTED OPTICAL LOGIC GATES USING
INTEGRATED SEMICONDUCTOR RING LASERS ......ccoiiiiiiieieissiee et 101
Arpit Khandelwal

GREEN'S FUNCTION INTEGRAL EQUATION METHODS FOR MODELING OF OPTICAL
DY L R 103
Thomas Sgndergaard

CONNECTING NUMERICAL SIMULATION AND MACHINE LEARNING: HOW TO
BRIDGE THE GAP BETWEEN THEORY AND REALITY? ..ottt 105
Joachim Piprek



COMPARISON OF SCHARFETTER-GUMMEL SCHEMES FOR (NON-)DEGENERATE

SEMICONDUCTOR DEVICE SIMULATION .....coiiiiiiiiiii i

Dilara Abdel, Jirgen Fuhrmann, Patricio Farrell

COMPLETELY POSITIVE TRACE PRESERVING METHODS FOR THE LINDBLAD

EQUATION L.ttt sh Rt E e bbbt e b e e et e e nr e r b n b e aneeneas

Michael Riesch, Alek Pikl, Christian Jirauschek

PROJECT SKELETONS FOR SCIENTIFIC SOFTWARE ........cccooiiiiiiiiniii

Michael Riesch, Michael Haider, Christian Jirauschek

TIGHT BINDING PARAMETERIZATION THROUGH PARTICLE SWARM OPTIMIZATION

ALGORITHM L. et b bbbt e e s b e r et en e

A. Di Vito, A. Pecchia, M. Auf Der Maur, A. Di Carlo

Author Index





