
PROCEEDINGS OF SPIE 

 

 

 

 

 

Volume 10924 

 

 

Proceedings of SPIE 0277-786X, V. 10924 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

Optical Interconnects XIX 
 

 

 

Henning Schröder 

Ray T. Chen 
Editors 
  

 

 

5–7 February 2019 

San Francisco, California, United States 

 

 

Sponsored and Published by  

SPIE 

                                       

 

Optical Interconnects XIX, edited by Henning Schröder, Ray T. Chen, Proc. of SPIE Vol. 10924
1092401 · © 2019 SPIE · CCC code: 0277-786X/19/$18 · doi: 10.1117/12.2531326

Proc. of SPIE Vol. 10924  1092401-1



The papers in this volume were part of the technical conference cited on the cover and title page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and 
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org. 
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
Author(s), "Title of Paper," in Optical Interconnects XIX, edited by Henning Schröder, Ray T. Chen, 
Proceedings of SPIE Vol. 10924 (SPIE, Bellingham, WA, 2019) Seven-digit Article CID Number. 
 

ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510624900 
ISBN: 9781510624917 (electronic) 
 
Published by 
SPIE 

P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
Copyright © 2019, Society of Photo-Optical Instrumentation Engineers. 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this 
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright 
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made 
electronically through CCC Online at copyright.com. Other copying for republication, resale, 
advertising or promotion, or any form of systematic or multiple reproduction of any material in this 
book is prohibited except with permission in writing from the publisher. The CCC fee code is 0277-
786X/19/$18.00. 
 
Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 

Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation 
identifier (CID) number is assigned to each article at the time of publication. Utilization of CIDs 
allows articles to be fully citable as soon as they are published online, and connects the same 
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID article 
numbering system structured as follows: 

 The first five digits correspond to the SPIE volume number.       
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 

Proc. of SPIE Vol. 10924  1092401-2



  Contents 
 
 
  vii Authors 
   ix Conference Committee 
  

 SESSION 1  ELECTRICAL-OPTICAL PCB TECHNOLOGIES 
     
 10924 02  Single-mode polymer waveguides and devices for high-speed on-board optical interconnect 

application (Invited Paper) [10924-1] 
     
 10924 03  Erbium-doped polymer waveguide amplifiers for PCB-integrated optical links [10924-3] 

     
 10924 04  Mode-mixing in multimode polymer waveguides for on-board optical interconnects [10924-4] 

     
 10924 05  Large-size directly inscribed polymer waveguide device for card-to-card optical interconnects 

application [10924-5] 
     
     

 SESSION 2  OPTICAL INTERCONNECT DEVICES AND MODULATORS 
     
 10924 07  Ultra-low power consumption silicon photonic link design analysis in the AIM PDK [10924-7] 

     
     

 SESSION 3  HYBRID INTEGRATED OPTICAL LINK MODULES 
     
 10924 0D  Through-substrate coupling elements for silicon-photonics-based short-reach optical 

interconnects (Invited Paper) [10924-13] 
     
 10924 0E  A new generation of high-speed electro-optical transceivers and flexible bandwidth 

wavelength selective switches for coherent DCI: the QAMeleon project approach (Invited 
Paper) [10924-14] 

     
     

 SESSION 4  OPTICAL INTERCONNECT SYSTEMS I 
     
 10924 0F  Fast optical switching technologies for inter/intra data center networks (Invited Paper) 

[10924-15] 
     
 10924 0H  Automated logic synthesis for electro-optic computing in integrated photonics [10924-17] 

     
 10924 0I  Modular test system for high-speed silicon photonics transceivers [10924-18] 

     

iii

Proc. of SPIE Vol. 10924  1092401-3



     

 SESSION 5  NOVEL OPTICAL WAVEGUIDE AND INTERCONNECT TECHNOLOGIES 
     
 10924 0N  SiN-assisted polymer-to-SiPh adiabatic coupler optimization [10924-22] 

     
 10924 0O  Evaluation of the coupling performance and long-term stability of aerosol jet printed and 

photolithographic manufactured waveguides for asymmetric optical bus couplers [10924-23] 
     
     

 SESSION 6  NANOPHOTONICS FOR OPTICAL INTERCONNECTS 
     
 10924 0R  Transfer of information using surface-plasmon-polariton waves [10924-26] 

     
 10924 0T  Dielectric metamaterial waveguide for optical interconnect and sensing (Invited Paper) 

[10924-28] 
     
     

 SESSION 7  FIBER OPTICS AND MICRO-OPTICS INTEGRATION 
     
 10924 0U  3D laser direct writing for advanced photonic integration (Invited Paper) [10924-29] 

     
 10924 0W  Fiber-coupled photonic interconnects based on stacked glass block connectors [10924-31] 

     
 10924 0X  Solder-reflowable single-mode fiber array photonics assembly in high-throughput 

manufacturing facilities (Invited Paper) [10924-32] 
     
     

 SESSION 8  PICS FOR OPTICAL INTERCONNECTS 
     
 10924 0Z  BaTiO3-based modulators for integrated optical interconnects (Invited Paper) [10924-34] 

     
 10924 10  MOICANA: monolithic cointegration of QD-based InP on SiN as a versatile platform for the 

demonstration of high-performance and low-cost PIC transmitters (Invited Paper) [10924-35] 
     
 10924 11  High-speed energy-efficient InP photonic integrated circuit transceivers (Invited Paper) 

[10924-36] 
     
 10924 12  Generation and recombination of free carriers in silicon nano-waveguides (Invited Paper) 

[10924-37] 
     
     

 SESSION 9  HYBRID DEVICE INTEGRATION APPROACHES FOR SILICON PHOTONIC CHIPS 
     
 10924 14  Unidirectional data center interconnects enabled by the use of broken-symmetry gap 

plasmon resonators (BS-GPR) [10924-39] 
     

iv

Proc. of SPIE Vol. 10924  1092401-4



 10924 15  Problems, challenges, and a critical survey on automated silicon photonics packaging and 
optical interconnection (Invited Paper) [10924-40] 

     
 10924 16  Backside optical I/O module for Si photonics integrated with electrical ICs using fan-out wafer-

level packaging technology (Invited Paper) [10924-41] 
     
 10924 17  Polarization-insensitive glass-to-silicon photonics coupler [10924-42] 

     
     

   POSTER SESSION 
     
 10924 1A  Wireless link evaluation of a dielectric resonator nanoantenna [10924-45] 

     
     

 

v

Proc. of SPIE Vol. 10924  1092401-5



Proc. of SPIE Vol. 10924  1092401-6



Authors 

 

 
Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article 

numbering system used in Proceedings of SPIE. The first five digits reflect the volume number. Base 36 

numbering is employed for the last two digits and indicates the order of articles within the volume. 

Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc. 

 

Abel, Stefan, 0Z 

Agrahari, Rajan, 0R 

Aldaya, Ivan, 12 

Alexoudi, T., 0E 

Ambrosius, H. P. M. M., 11 

Apostolopoulos, D., 0N, 17 

Avramopoulos, H., 0E, 0N, 17 

Bamiedakis, Nikos, 03, 04 

Barwicz, Tymon, 0X 

Bergman, Keren, 07 

Bock, Karlheinz, 0O 

Boyer, Nicolas, 0X 

Brauda, Daniel, 0W 

Caillaud, C., 10 

Calo, C., 10 

Chang, Ching-Wen, 0T 

Chatzitheocharis, D., 10 

Chen, Ray T., 0H, 0T 

Chu, D., 04 

Chung, Chi-Jui, 0T 

Cyr, Elaine, 0X 

Dai, Liang Yuan, 07 

Dainese, Paulo, 12 

Dereux, Alain, 14 

Dhar, Shounak, 0H 

Dris, S., 0E 

Eisenstein, G., 10 

Eltes, Felix, 0Z 

Feng, Chenghao, 0H 

Fompeyrine, Jean, 0Z 

Fortier, Paul, 0X 

Fragnito, Hugo L., 12 

Franke, Jörg, 0O 

Furuyama, Hideto, 16 

Gabrielli, Lucas H., 12 

Giardina, P. G., 0E 

Gil-Molina, Andres, 12 

Glick, Madeleine, 07 

Goobar, E., 0E 

Hashimoto, Toshikazu, 0F 
 

He, Zuyuan, 02, 05 

Hernandez-Figueroa, Hugo E., 1A 

Hersent, R., 0E 

Herter, Jonas, 0W 

Hinojosa, A., 10 

Ibrahim, Salah, 0F 

Immonen, Marika, 05 

Ishikawa, Hiroshi, 0F 

Jain, Pradip Kumar, 0R 

Janta-Polczynski, Alexander, 0X 

Johansen, T. K., 0E 

Jose, Gin, 03 

Kalavrouziotis, D., 0N, 10, 17 

Kanakis, I., 0E 

Ketzaki, D., 10 

Kumi-Barimah, Eric, 03 

Kurita, Yoichiro, 16 

Lakhtakia, Akhlesh, 0R 

Lamprecht, T., 0E 

Langlois, Richard, 0X 

Lazarou, I., 0E 

Leijtens, X. J. M., 11 

Lemaître, F., 11 

Lewoczko-Adamczyk, Wojciech, 0W 

London, Yanir, 07 

Lorenz, Lukas, 0O 

Ma, Lin, 02, 05 

Malheiros-Silveira, Gilliard N., 1A 

Mangal, Nivesh, 0D 

Mardoyan, H., 0E 

Markey, Laurent, 14 

Marx, Sebastian, 0W 

Mehrpoor, G., 10 

Meng, Xiang, 07 

Mentovich, E., 10 

Missinne, Jeroen, 0D 

Mital, Rohan, 0H 

Muranaka, Yusuke, 0F 

Nakahara, Tatsushi, 0F 

Nieweglowski, Krzysztof, 0O 
 

O'Faolain, L., 0I 

Ohira, Kazuya, 16 

Orenstein, M., 10 

Ott, Lennard, 0O 

Pan, David Z., 0H 

Pan, Zeyu, 0T 

Papadovasilakis, M., 10 

Patel, Jigesh, 07 

Penty, Richard V., 03, 04 

Pita, Julian L., 12 

Pitwon, R., 0I 

Porcel, M. A. G., 10 

Poulopoulos, G., 0N, 17 

Preve, Giovan Battista, 15 

Psaila, Nicholas, 0U, 17 

Reitberger, Thomas, 0O 

Reithmaier, J. P., 10 

Rizzo, Anthony, 07 

vii

Proc. of SPIE Vol. 10924  1092401-7



 

Roccato, D., 0E 

Rouvalis, E., 0E 

Rubio-Noriega, Ruth E., 1A 

Rustichelli, V., 11 

Sacchetto, D., 10 

Sakamaki, Yohei, 0F 

Santos, R., 0E 

Schneider-Ramelow, Martin, 0W 

Schröder, Henning, 0W 

Shi, F., 04 

Shi, Xinhong, 05 

Shibata, Hideki, 16 

Sichkovskyi, V., 10 

Sirbu, Bogdan, 14 

Snyder, Bradley, 0D 

Spyropoulou, M., 0E 

Sugizaki, Yoshiaki, 16 

Taira, Yoichi, 0X 

Tekin, Tolga, 14 

Tessema, N. M., 0E 

Torfs, G., 0E 

Trajkovic, M., 11 
 

Uemura, Hiroshi, 16 

Van Campenhout, Joris, 0D 

Van Steenberge, Geert, 0D 

Velthaus, K.-O., 0E 

Vickers, G., 0E 

Vyrsokinos, K., 10 

Warabi, Kaori, 16 

Weeber, Jean-Claude, 14 

White, Ian H., 03, 04 

Williams, K. A., 11 

Wohlfeil, B., 10 

Xu, Xiao, 02 

Xu, Xiaochuan, 0T 

Yan, Hai, 0T 

Yang, Xiaoyu, 05 

Ying, Zhoufeng, 0H 

Zamora, Vanessa, 0W 

Zervas, M., 10 

Zervos, C., 0E 

Zhao, Zheng, 0H 

Zhu, Longxiu, 05 

Ziarko, Marcin, 03 

 

viii

Proc. of SPIE Vol. 10924  1092401-8



Conference Committee 
 
 
Symposium Chairs 

Connie J. Chang-Hasnain, University of California, Berkeley 
(United States) 

Graham T. Reed, Optoelectronics Research Centre, University of 
Southampton (United Kingdom) 

 
Symposium Co-chairs 

Sailing He, KTH Royal Institute of Technology (Sweden) and Zhejiang 
University (China) 

Yasuhiro Koike, Keio University (Japan) 
 
Program Track Chairs 

Yakov Sidorin, Quarles & Brady LLP (United States) 
                     Jean-Emmanuel Broquin, IMEP-LAHC (France)  
 
Conference Chairs 

Henning Schröder, Fraunhofer-Institut für Zuverlässigkeit und 
Mikrointegration (Germany) 

Ray T. Chen, The University of Texas at Austin (United States) 
 
Conference Program Committee 

Maggie Yihong Chen, Texas State University (United States) 
Darrell Childers, US Conec Ltd. (United States) 
Hamed Dalir, Omega Optics, Inc. (United States) 
Alan F. Evans, Corning Incorporated (United States) 
Ruth Houbertz, Multiphoton Optics GmbH (Germany) 
Marika P. Immonen, TTM Technologies, Inc. (Finland) 
Takaaki Ishigure, Keio University (Japan) 
Mikko Karppinen, VTT Technical Research Center of Finland Ltd. 

(Finland) 
Christian Koos, Karlsruher Institut für Technologie (Germany) 
Tobias Lamprecht, vario-optics ag (Switzerland) 
Matthias Lorenz, AEMtec GmbH (Germany) 
Christopher T. Middlebrook, Michigan Technological University 

(United States) 
Bert-Jan Offrein, IBM Research – Zürich (Switzerland) 
Hyo-Hoon Park, KAIST (Korea, Republic of) 
Ignazio E. M. Piacentini, ficonTEC Service GmbH (Germany) 

ix

Proc. of SPIE Vol. 10924  1092401-9



Nikos Pleros, Aristotle University of Thessaloniki (Greece) 
Richard C. A. Pitwon, University of St. Andrews (United Kingdom) 
Jie Qiao, Rochester Institute of Technology (United States) 
Brandon W. Swatowski, Dow Corning Corporation (United States) 
Dave J. Thomson, Optoelectronics Research Centre, University of 

Southampton (United Kingdom) 
Huiping Tian, Beijing University of Posts and Telecommunications 

(China) 
Alan X. Wang, Oregon State University (United States) 
Ian H. White, University of Cambridge (United Kingdom) 
Chris Q. Wu, Corning Incorporated (United States) 

 

Session Chairs 

1      Electrical-Optical PCB Technologies 
Henning Schröder, Fraunhofer-Institut für Zuverlässigkeit und 

Mikrointegration (Germany) 
 

2      Optical Interconnect Devices and Modulators 
Alan X. Wang, Oregon State University (United States) 

 
3      Hybrid Integrated Optical Link Modules 

Mikko Karppinen, VTT Technical Research Center of Finland Ltd. 
(Finland) 

 
4      Optical Interconnect Systems I 

Richard C.A. Pitwon, University of St. Andrews (United Kingdom) 
 

5      Novel Optical Waveguide and Interconnect Technologies 
Ruth Houbertz, Multiphoton Optics GmbH (Germany) 

 
6      Nanophotonics for Optical Interconnects 

Christopher T. Middlebrook, Michigan Technological University 
(United States) 

 
7      Fiber Optics and Micro-Optics Integration 

Chris Q. Wu, Corning Incorporated (United States) 
 

8      PICs for Optical Interconnects 
Ray T. Chen, The University of Texas at Austin (United States) 

 
9      Hybrid Device Integration Approaches for Silicon Photonic Chips 

Dave J. Thomson, Optoelectronics Research Centre, University of 
Southampton (United Kingdom) 

 
 

 

x

Proc. of SPIE Vol. 10924  1092401-10


