
PROCEEDINGS OF SPIE 
 
 
 
 

Volume 9751 
 
 

Proceedings of SPIE 0277-786X, V. 9751 

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

 

Smart Photonic and 
Optoelectronic Integrated 
Circuits XVIII 
 
 
Sailing He 
El-Hang Lee 
Louay A. Eldada 
Editors 
 
 
16–18 February 2016 
San Francisco, California, United States 
 
 
Sponsored and Published by  
SPIE 
 

Smart Photonic and Optoelectronic Integrated Circuits XVIII, edited by Sailing He, El-Hang Lee, Louay A. Eldada, 
Proc. of SPIE Vol. 9751, 975101 · © 2016 SPIE · CCC code: 0277-786X/16/$18 · doi: 10.1117/12.2239637

Proc. of SPIE Vol. 9751  975101-1



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 Smart Photonic and Optoelectronic Integrated Circuits XVIII, edited 
by Sailing He, El-Hang Lee, Louay A. Eldada, Proceedings of SPIE Vol. 9751 (SPIE, Bellingham, WA, 
2016) Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
ISBN: 9781628419863 
 
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 © 2016, 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/16/$18.00. 
 
Printed in the United States of America. 
 
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 six-digit CID article 
numbering system structured as follows: 

 The first four 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. 9751  975101-2



  Contents  
 
 
 vii Authors 
 ix Conference Committee 
 
 
 SESSION 1 ADVANCES IN SILICON PHOTONICS 

 
   

 9751 02 Silicon photonics: some remaining challenges (Invited Paper) [9751-1] 
   
 9751 03 Schematic driven silicon photonics design (Invited Paper) [9751-2] 
   
 9751 04 Design considerations for silicon micro-ring modulators (Invited Paper) [9751-3] 
   
 
 SESSION 2 PLASMONIC NANO-LASERS, ANTENNAS, AND STRUCTURES 

 
   

 9751 07 Efficient optical coupling into ultra-compact plasmonic slot waveguides using dipole 
nanoantennas (Invited Paper) [9751-6] 

   
 
 SESSION 3 SMART STRUCTURES FOR PHOTONIC INTEGRATION 

 
   

 9751 09 Polarization diversity circuit for a silicon optical switch using silica waveguides integrated 
with photonic crystal thin film waveplates [9751-8] 

   
 9751 0B Development of broadband antireflection of high-index substrate using SiNx/SiO2 [9751-10] 
   
 9751 0E Bandgap engineering of InGaAsP/InP laser structure by photo-absorption-induced point 

defects [9751-45] 
   
 
 SESSION 4 ADVANCED HYBRID PICs 

 
   

 9751 0G Ultra-thin oxide interlayer wafer bonding for heterogeneous III-V/Si photonics integration 
[9751-14] 

   
 9751 0H All-optical SR flip-flop based on SOA-MZI switches monolithically integrated on a generic 

InP platform [9751-15]  
 
 
 
 
 
 

   
 

iii

Proc. of SPIE Vol. 9751  975101-3



 SESSION 5 SMART LIGHT SOURCES I 

 
   

 9751 0I Broadband SLED-based light source (BeST-SLEDTM) and spectrometer [9751-16] 
   
 9751 0J Lasing characteristics of integrated lasers with whispering-gallery mode microresonator 

(Invited Paper) [9751-17] 
   
 9751 0K Integration of mode-locked diode lasers (Invited Paper) [9751-18] 
   
 
 SESSION 6 SMART LIGHT SOURCES II 

 
   

 9751 0M Generic heterogeneously integrated III-V lasers-on-chip with metal-coated etched-mirror 
(Invited Paper) [9751-20] 

   
 9751 0N Patterned semiconductor inverted quantum dot photonic devices (Invited Paper) [9751-21] 
   
 9751 0P High-efficiency and compact semiconductor lasers with monolithically integrated switches 

for generation of high-power nanosecond pulses in time-of-flight (TOF) systems [9751-23] 
   
 
 SESSION 7 SIGNAL PROCESSING AND OPTICAL INTERCONNECTS 

 
   

 9751 0Q Actively stabilized silicon microring resonator switch arrays for optical interconnects 
(Invited Paper) [9751-24] 

   
 9751 0S Ultrafast optical signal processing on silicon-based platforms (Invited Paper) [9751-26] 
   
 
 SESSION 8 OPTOELECTRONIC INTEGRATED CIRCUITS 

 
   

 9751 0V Design and optimization of photolithography friendly photonic components [9751-28] 
   
 9751 0X An integrated Mach-Zehnder modulator bias controller based on eye-amplitude 

monitoring [9751-30] 
   
 9751 0Y Tunable arrayed waveguide grating driven by surface acoustic waves [9751-31] 
   
 
 SESSION 9 OPTICAL SENSING AND IMAGING I 

 
   

 9751 0Z Gas sensors using single layer patterned interference optical filters [9751-32] 
   
 9751 10 Integrated microsystems for optical sensing and imaging applications (Invited Paper) 

[9751-33] 
   
 9751 12 Low-cost fabrication of optical waveguides, interconnects and sensing structures on all-

polymer-based thin foils [9751-35] 
   
 9751 13 Frequency range selection method of trans-impedance amplifier for high sensitivity lock-in 

amplifier used in the optical sensors [9751-36] 

iv

Proc. of SPIE Vol. 9751  975101-4



 SESSION 10 OPTICAL SENSING AND IMAGING II 

 
   

 9751 14 4D light-field sensing system for people counting [9751-37] 
   
 9751 15 Super-resolution PMD camera for applied metrology [9751-38] 
   
 9751 16 Analysis of position error by time constant in read-out resistive network for gamma-ray 

imaging detection system [9751-39] 
   
 9751 17 Modeling and calibration of pulse-modulation based ToF imaging systems [9751-40] 
   
 9751 18 Benchmarking time-of-flight based depth measurement techniques [9751-41] 
   
 9751 19 A hybrid 3D LIDAR imager based on pixel-by-pixel scanning and DS-OCDMA [9751-42] 
   
 
  POSTER SESSION 

 
   

 9751 1A Compact transverse-magnetic-pass polarizer based on one-dimensional photonic crystal 
waveguide [9751-43] 

   
 9751 1B A compact picosecond pulsed laser source using a fully integrated CMOS driver circuit 

[9751-44] 
   
 
    

v

Proc. of SPIE Vol. 9751  975101-5



Proc. of SPIE Vol. 9751  975101-6



Authors 
 
 
Numbers in the index correspond to the last two digits of the six-digit citation identifier (CID) article 
numbering system used in Proceedings of SPIE. The first four 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. 
 
Alonso-Ramos, C., 02 
Bagaev, Timur, 0P 
Bakhvalov, Kirill, 0P 
Biermann, Klaus, 0Y 
Broeke, R., 0H 
Cantarero, Andrés, 0Y 
Cheben, P., 02 
Chen, X., 02 
Chiba, Takafumi, 09 
Choi, Woo-Young, 0X 
Choi, Young-Wan, 13, 16 
Choo, Soo Bin, 0M 
Chrostowski, Lukas, 03, 0V 
Coleman, A. Catrina, 0K 
Coleman, J. J., 0N 
Cone, Chris, 03 
Crespo-Poveda, Antonio, 0Y 
Dattner, Yonathan, 0I 
de Lima, Maurício M., Jr., 0Y 
Du, Yun, 0J 
Eberhardt, Jörg, 15 
Eom, Jeongsook, 19 
Ferguson, John, 03 
Flueckiger, Jonas, 03, 0V 
Fu, Yuan-Hsing, 0M 
Fürst, Peter, 17 
Gallagher, Kieran, 0Z 
Gao, Qian, 07 
Gardes, F. Y., 02 
Gargallo, Bernardo, 0Y 
Gläsener, Stefan, 17 
Günther, Axel, 12 
He, Yuting, 1B 
Healy, N., 02 
Hernández-Mínguez, Alberto, 0Y 
Hong, Nam-Pyo, 13 
Hosticka, Bedrich J., 17 
Hou, Guangqi, 14 
Hou, Lianping, 0K 
Hsu, En Yao, 03 
Hu, Y., 02 
 

Huang, Yong-Zhen, 0J 
Huante-Ceron, Edgar, 04 
Jang, Teak-Jin, 16 
Jeon, Su-Jin, 13, 16 
Johnson, Robert L. Jr., 0Z 
Jung, Hyun-Yong, 0X 
Jung, Melanie, 17 
Jung, Mi, 16 

Kaleem, Mohammad, 0E 
Kanellos, G. T., 0H 
Kawakami, Shojiro, 09 
Kawashima, Takayuki, 09 
Kay, Anthony Yew Seng, 0M 
Kelb, Christian, 12 
Khokhar, A. Z., 02 
Kim, Chan, 03 
Kim, Dong Wook, 1A 
Kim, Gunzung, 19 
Kim, Kyong Hon, 1A 
Kim, Min-Hyeong, 0X 
Kim, Yudeuk, 1A 
Kisacik, R., 0H 
Klein, Jackson, 03 
Kleindienst, Roman, 10 
Knights, Andrew P., 04 
Ko, Hnin Yu Yu, 0G 
Krishnamurthy, Vivek, 0M 
Ladugin, Maxim, 0P 
Lee, Chee-Wei, 0G, 0M 
Lee, Chun-Sik, 16 
Lee, Moon Hyeok, 1A 
Li, Sarah, 03 
Li, Yu, 0Q 
Li, Yuhua, 1B 
Liang, Ying Shun, 0G 
Lietz, Henrik, 15 
Lim, Kim Peng, 0B 
Liu, Amy, 0V 
Lu, Zeqin, 03 
Ma, Xiu-Wen, 0J 
Mailis, S., 02 
Marmalyuk, Aleksandr, 0P 
 

Marsh, John H., 0K 
Martinez-Jimenez, G., 02 
Marx, Michael, 17 
Mashanovich, G. Z., 02 
Mitchell, C. J., 02 
Molina-Fernandez, I., 02 
Muñoz, Pascual, 0Y 
Nazir, Sajid, 0E 
Nedeljkovic, M., 02 
Ng, Doris Keh-Ting, 0B, 0G, 0M 
Niegemann, Jens, 0V 
Ortega-Monux, A., 02 
Park, Chang-In, 13, 16 
Park, Yongwan, 19 
Peacock, A. C., 02 

vii

Proc. of SPIE Vol. 9751  975101-7



 
Pikhtin, Nikita, 0P 
Pitris, St., 0H 
Pleros, N., 0H 
Podoskin, Aleksandr, 0P 
Pond, James, 03, 0V 
Poon, Andrew W., 0Q 
Pu, Jing, 0M 
Rahlves, Maik, 12 
Rahmlow, Thomas D. Jr., 0Z 
Reed, G. T., 02 
Reid, Adam, 0V 
Reithmeier, Eduard, 12 
Ren, Fanghui, 07 
Ren, Min, 0M 
Reynolds, S., 02 
Rezem, Maher, 12 
Rochus, Véronique, 18 
Romanovich, Dmitrii, 0P 
Rosmeulen, Maarten, 18 
Roth, Bernhard, 12 
Rottenberg, Xavier, 18 
Santos, Paulo V., 0Y 
Saqib, Nazar Abbas, 0E 
Shen, L., 02 
Simakov, Vladimir, 0P 
Sinzinger, Stefan, 10 
 

Slipchenko, Sergey, 0P 
Soboleva, Olga, 0P 
Soler Penades, J., 02 
Son, Byung-Hee, 16 
Soper, N., 02 
Spickermann, Andreas, 17 
Stanković, S., 02 
Sugiyama, Koki, 09 
Sun, Zhenan, 14 
Süss, Andreas, 17, 18 
Tahraoui, Abbes, 0Y 
Tai, Wei, 03 
Takahashi, Hiroshi, 09 
Tan, Ai Ling, 0M 
Tan, Dawn T. H., 0S 
Tarasov, Il`ya, 0P 
Tekin, T., 0H 
Thompson, D. J., 02 
Tiedke, Wolfram, 17 
Tjiptoharsono, Febiana, 0M 
Topley, R., 02 
Tsuda, Hiroyuki, 09 
Vagionas, Ch., 0H 
Varga, Gabor, 17 
Wang, Alan X., 07 
Wang, Qian, 0B, 0G, 0M 
Wang, Xu, 03, 0V 
Wang, Yunlong, 14 
Wanguemert-Perez, G., 02 
Xiao, Jin-Long, 0J 
Yadid-Pecht, Orly, 0I, 1B 
Yang, Yi, 0G 
Yang, Yue-De, 0J 

Zakharov, Maxim S., 0P 
Zhang, Chi, 14 
Zimmermann, Lars, 0X 

 

viii

Proc. of SPIE Vol. 9751  975101-8



Conference Committee 
 
 
Symposium Chairs 

Jean-Emmanuel Broquin, IMEP-LAHC (France) 
Shibin Jiang, AdValue Photonics, Inc. (United States) 

 
Symposium Co-chairs 

David L. Andrews, University of East Anglia (United Kingdom) 
Alexei L. Glebov, OptiGrate Corporation (United States) 

 
Program Track Chair 

Yakov Sidorin, Quarles & Brady LLP (United States)  
 

Conference Chairs 

Sailing He, KTH Royal Institute of Technology (Sweden) 
El-Hang Lee, Inha University (Korea, Republic of) 
Louay A. Eldada, Quanergy Systems, Inc. (United States) 

 
Conference Program Committee 

Ray T. Chen, The University of Texas at Austin (United States) 
Shanhui Fan, Stanford University (United States) 
Chennupati Jagadish, The Australian National University (Australia) 
Jürgen Jahns, Fern Universität Hagen (Germany) 
Stefan A. Maier, Imperial College London (United Kingdom) 
Joachim Piprek, NUSOD Institute LLC (United States) 
David V. Plant, McGill University (Canada) 
Andrew W. Poon, Hong Kong University of Science and Technology  
   (Hong Kong, China) 
Ali Serpengüzel, Koç University (Turkey) 
Qian Wang, A*STAR - Data Storage Institute (Singapore) 
Michael R. Watts, Massachusetts Institute of Technology  
   (United States) 
Dan-Xia Xu, National Research Council Canada (Canada) 
Lin Yang, Institute of Semiconductors (China) 

 
Session Chairs 

1     Advances in Silicon Photonics 
Lin Yang, Institute of Semiconductors (China) 
Sailing He, KTH Royal Institute of Technology (Sweden) 

ix

Proc. of SPIE Vol. 9751  975101-9



 
2     Plasmonic Nano-Lasers, Antennas, and Structures 

Sailing He, KTH Royal Institute of Technology (Sweden) 
 

3     Smart Structures for Photonic Integration 
Andrew W. Poon, Hong Kong University of Science and Technology  
   (Hong Kong, China) 

 
4     Advanced Hybrid PICs 

Yong-Zhen Huang, Institute of Semiconductors (China) 
 

5     Smart Light Sources I 
Qian Wang, A*STAR - Data Storage Institute (Singapore) 

 
6     Smart Light Sources II 

Qian Wang, A*STAR - Data Storage Institute (Singapore) 
 

7     Signal Processing and Optical Interconnects 
Ray T. Chen, The University of Texas at Austin (United States) 

 
8     Optoelectronic Integrated Circuits 

Lin Yang, Institute of Semiconductors (China) 
 

9     Optical Sensing and Imaging I 
Qian Wang, A*STAR - Data Storage Institute (Singapore) 
Sailing He, KTH Royal Institute of Technology (Sweden) 

 
10    Optical Sensing and Imaging II 

Sailing He, KTH Royal Institute of Technology (Sweden) 
 
 

 

x

Proc. of SPIE Vol. 9751  975101-10


