
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume  
11988 

 
 

Proceedings of SPIE 0277-786X, V. 11988 

 

Laser Applications in 
Microelectronic and 
Optoelectronic Manufacturing 
(LAMOM) XXVII 
 
 
Jie Qiao 
Aiko Narazaki 
Laura Gemini 
Editors   

 
 
22–27 January 2022 
San Francisco, California, United States 
 
 
20–24 February 2022 
ONLINE 
 
 
Sponsored by  
SPIE 
 
Cosponsored by 
Okamoto Optics Works (Japan) 
Plymouth Grating Laboratory (United States) 
 
Published by  
SPIE 

Laser Applications in Microelectronic and Optoelectronic Manufacturing (LAMOM) XXVII, 
edited by Jie Qiao, Aiko Narazaki, Laura Gemini, Proc. of SPIE Vol. 11988, 1198801 

© 2022 SPIE · 0277-786X · doi: 10.1117/12.2635733

Proc. of SPIE Vol. 11988  1198801-1



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 Laser Applications in Microelectronic and Optoelectronic 
Manufacturing (LAMOM) XXVII, edited by Jie Qiao, Aiko Narazaki, Laura Gemini, Proc. of SPIE 11988, 
Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510648470 
ISBN: 9781510648487 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2022 Society of Photo-Optical Instrumentation Engineers (SPIE). 
 
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 fees. To obtain permission to use and share articles in this volume, visit 
Copyright Clearance Center 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. 
 
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: A unique citation identifier (CID) number is assigned to each article in the 
Proceedings of SPIE 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. 11988  1198801-2



  Contents 
 
 
  v Conference Committee 

  

   LASE PLENARY AND HOT TOPICS 
     
  11988 02  How laser-based fabrication methods can be used to produce multifunctional surfaces 

(Plenary Paper) [11988-603] 
     
     

   ULTRAFAST LASER-BASED FABRICATION OF GLASS 
     
  11988 03  Laser-induced scattering structures for metrology and distributed sensing (Invited Paper) 

[11988-1] 
     
  11988 04  Qualification of 1030 nm ultra-short-pulsed laser for glass sheet treatment in TGV process 

[11988-3] 
     
  11988 05  Waveguides in AR devices: optimized cutting processes for transparent materials with laser 

technology [11988-5] 
     
     

   GHZ LASER MATERIAL PROCESSING AND DIAGNOSTICS 
     
  11988 06  New possibilities with femtosecond GHz-burst laser processing (Invited Paper) [11988-6] 

     
  11988 07  Determination of the interference spot size using photo-acoustic emission in direct laser 

interference patterning [11988-9] 
     
     

   LASER PROCESSING OF SEMICONDUCTOR MATERIALS 
     
  11988 08  Fiber-laser crystallization of Si films for advanced displays via the spot-beam annealing 

method [11988-12] 
     
  11988 09  Thermal annealing of thin films using fiber lasers via the spot-beam annealing method  

[11988-13] 
     
     

iii

Proc. of SPIE Vol. 11988  1198801-3



 

   EXCIMER AND CO2 LASER-BASED MATERIAL PROCESSING AND LASER-INDUCED FORWARD 
TRANSFER 

     
  11988 0A  Laser induced forward transfer of NiTi deposits for functionally graded SMA components  

[11988-15] 
     
  11988 0B  Study of LIFT front-contact metallization of silicon solar cells using different conductive 

materials [11988-16] 
     
     

   ULTRAFAST LASER-ENABLED PHOTONICS, SOURCES, AND INTEGRATION 
     
  11988 0C  Laser writing of 3D waveguides up to long-wave infrared: sensing and high refractive index 

contrast challenges (Invited Paper) [11988-23] 
     
     

   LASER BEAM SHAPING, CONTROL, AND PARALLEL PROCESSING 
     
  11988 0D  Parametric study of multi-focal laser processing using an ultrafast tunable acoustic lens  

(Best Student Presentation Award) [11988-29] 
     
     

   ADDITIVE AND NANOSCALE MATERIAL PROCESSING 
     
  11988 0E  Digital glass forming of photonics (Invited Paper) [11988-30] 

     
     

   POSTERS-TUESDAY 
     
  11988 0F  Suppressed ablation rate of titanium surface by two-color double pulse femtosecond laser 

(Best Student Poster Award) [11988-37] 
     
  11988 0G  Experimental study on mechanism of spatter generation in keyhole welding using 16kW disk 

laser [11988-38] 
     
  11988 0H  Formation of pure copper layer by LMD method with blue diode lasers for antibacterial and 

virus inactivation [11988-40] 
     
     

 

iv

Proc. of SPIE Vol. 11988  1198801-4



Conference Committee 
 
 
Symposium Chairs 

Craig B. Arnold, Princeton University (United States) 
Takunori Taira, Institute for Molecular Science (Japan) 

 
Symposium Co-Chairs 
                     Stefan Kaierle, Laser Zentrum Hannover e.V. (Germany) 
                     John M. Ballato, Clemson University (United States) 
 
Program Track Chairs 
 
                     Henry Helvajian, The Aerospace Corporation (United States) 
                     Guido Hennig, Daetwyler Graphics AG (Switzerland) 
 
Conference Chairs 

Jie Qiao, Rochester Institute of Technology (United States) 
Aiko Narazaki, National Institute of Advanced Industrial Science and 

Technology (Japan) 
Laura Gemini, ALPhANOV (France) 

 

Conference Program Committee 

Craig B. Arnold, Princeton University (United States) 
Ya Cheng, Shanghai Institute of Optics and Fine Mechanics, Chinese 

Academy of Sciences (China) 
Matthias Domke, FH Vorarlberg (Austria) 
Javier E. Garay, University of California, San Diego (United States) 
Costas P. Grigoropoulos, University of California, Berkeley  
    (United States) 
Bo Gu, Bos Photonics (United States) 
Vitaly E. Gruzdev, The University of New Mexico (United States) 
Guido Hennig, Daetwyler Graphics AG (Switzerland) 
Heinz P. Huber, Hochschule für Angewandte Wissenschaften 

München (Germany) 
Yusuke Ito, The University of Tokyo (Japan) 
Toshiyuki Kusumoto, The Graduate School for the Creation of New 

Photonics Industries (Japan) 
Timothy Lee, Optoelectronics Research Center (United Kingdom) 
Yongfeng Lu, University of Nebraska-Lincoln (United States) 
Tetsuya Makimura, University of Tsukuba (Japan) 

v

Proc. of SPIE Vol. 11988  1198801-5



Godai Miyaji, Tokyo University of Agriculture and Technology (Japan) 
Carlos Molpeceres, Universidad Politécnica de Madrid (Spain) 
Miguel Morales, Universidad Politécnica de Madrid (Spain) 
Yoshiki Nakata, Osaka University (Japan) 
Beat Neuenschwander, Berner Fachhochschule Technik und 

Informatik (Switzerland) 
Alberto Piqué, U.S. Naval Research Laboratory (United States) 
Gediminas Raciukaitis, Center for Physical Sciences and Technology 

(Lithuania) 
Andrei V. Rode, The Australian National University (Australia) 
Stephan Roth, BLZ Bayerisches Laserzentrum GmbH (Germany) 
Razvan Stoian, Laboratoire Hubert Curien (France) 
Koji Sugioka, RIKEN Center for Advanced Photonics (Japan) 
Mitsuhiro Terakawa, Keio University (Japan) 
Xianfan Xu, Purdue University (United States) 

 

 

vi

Proc. of SPIE Vol. 11988  1198801-6


