
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP2059B-POD 
978-1-7281-9852-1 

2020 15th International 
Microsystems, Packaging, 
Assembly and Circuits 
Technology Conference  
(IMPACT 2020) 

Taipei, Taiwan 
21 – 23 October 2020 



 

 

 

 
 
 
 
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:   CFP2059B-POD 

ISBN (Print-On-Demand):  978-1-7281-9852-1 

ISBN (Online):   978-1-7281-9851-4 

ISSN:                            2150-5934           

 
 
 
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 
 

 

 



General Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Greeting of Chairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Committee Members . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Papers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

Organizers/Co-Organizers/Sponsors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306

Index

978-1-7281-9852-1/20 $31.00 © 2020 IEEE 1



SESSION: Advanced Packaging 1
Time: 13:10-15:10, Wednesday, Oct. 21, 2020
Chair: Dyi-Chung Hu, Siplus
          Shih-Kang Lin, National Cheng Kung University

Paper
Code

Topic Lead Author

TW0034 Evaluation of Laser Releasable Temporary Bonding 
Adhesives for the Thinned Wafer Integration...32

Tsung Yu Ou Yang Industrial Technology 

TW0035 Optimization of Temporary Wafer Bonding Materials 
and Processes for 3D IC Integration...36

Tsung Yu Ou Yang Industrial Technology 

TW0030 Design for Void Free Transfer Molding SiP...40 Bing-Yuan Huang ASE Technology Holding 
Co., Ltd.
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SESSION: Advanced and Green Materials and Process
Time: 13:10-14:55, Wednesday, Oct. 21, 2020
Chair: Cheng-Ta Ko, Unimicron
          Jenn-Ming Song, National Chung Hsing University

Paper
Code

Topic Lead Author

TW0087 A 77 GHz Planar Antenna Array in Four Layer Printed 
Circuit Board for Automotive Radar Applications...45

Chien-Chang Huang Yuan Ze University
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SESSION: Signal and Power Integrity
Time: 15:40-17:40, Wednesday, Oct. 21, 2020
Chair: Lih-Shan Chen, I-Shou University
          Yu-Jung Huang, I-Shou University

Paper
Code

Topic Lead Author

AS0038 Vertical Silicon capacitors integration within IC package 
for lower ESL using thicker and multiple wiring pattern...49

Charles Muller Murata Integrated Passive 
Solutions

TW0075 High Speed SerDes Design on FOCoS with Thick RDL...53 Li-Chieh Hung Advanced Semiconductor 
Engineering, Inc.

TW0053 The impact of degassing holes for millimeter-
wave antenna-in-package application...56

Hong-Sheng Huang Advanced Semiconductor 

TW0055 Enhanced Simulation Methodology for High-speed 
Data Center Application...60

Neo Hsiao Intel

TW0060 Low loss interconnection Solutions of Chip-to-Antenna for 
millimeter-wave Antenna-in-Package application...64

Chia Ching Chu ASE Group
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SESSION: Warpage Characterization 
Time: 15:40-17:25, Wednesday, Oct. 21, 2020
Chair: Po-Yao Lin, TSMC
          Ben-Je Lwo, National Defense University

Paper
Code

Topic Lead Author

TW0088 Warpage Assessment of Chip Module in Chip Last 
FO-MCM Platform for Non-wetting Risk Evaluation...68

George Pan SPIL

TW0025 Predictive Modelling Methodologies for Bi-material 
Strip Warpage...72

Jennan Wang Core Tech System Co., Ltd.
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SESSION: Test, Quality, AOI, Inspection and Reliability
Time: 15:40-17:55, Wednesday, Oct. 21, 2020
Chair: Kuan-Jung Chung, National Changhua University of Education 
          Irving Lee, UL

Paper
Code

Topic Lead Author

TW0111 Study of Electromigration of Solder Microbumps by 
3D X-ray Microscopy...76

Tzu Wen Lin NCTU

TW0082 Enhancement on the bonding strength of Cu-Cu joints 
by 2-step annealing...79

Jia Juen Ong National Chiao Tung 
University

TW0076 An effective accelerated method to verify the creep 
corrosion failure occurrence on electronics...82

Dem Lee Integrated Service 
Technology, Inc.

TW0073 High Electromigration Resistance of Nanotwinned Cu 
Used in Redistribution Layers of Fan-out...87

I-Hsin Tseng National Chiao Tung 
University

TW0070 Reliability of Instant Bonding of Cu-Cu joints: Thermal 
Cycling and Electromigration Tests...91

Kai-Cheng Shie National Chiao Tung 
University

TW0047
Analysis...95

Yi-Sheng Lin Advanced Semiconductor 
Engineering
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SESSION: Power Electronic Packaging 
Time: 13:10-15:10, Thursday, Oct. 22, 2020
Chair: Hsien-Chie Cheng, Feng Chia University
          Chun-Kai Liu , ITRI

Paper
Code

Topic Lead Author

AS0109 Enabling MSL1 Zero Delamination through Advanced Packaging 
Solutions for Robust Automotive Power Package...99

April Joy Garete Nexperia

TW0080 High Strength Nanotwinned Copper foils for PCB and 
Current Collectors in Lithium Ion Battery...103

Chen Fu-Chian National Chiao Tung 
University

TW0054 Double-Sided Cooling SiC Power Module Packaging for 
Industrial Motor Driving System...105

Chun-Kai Liu Industrial Technology 

TW0058 Power Cycle Reliability of Power Module with Different 
Solder Systems...109

Hsueh-Kuo Liao Delta Electronics, Inc

TW0032 The New Design of Intelligent Power Module for Low 
Power Motor Drive Applications...112

HENG LEE Industrial Technology 
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SESSION: Advanced Materials and Processg 
Time: 13:10-15:10, Thursday, Oct. 22, 2020
Chair: Chih Chen, National Chiao Tung University
          John Liu, TPCA

Paper
Code

Topic Lead Author

TW0028 Compression Molding Mechanism and Parameter 
Evaluation of SiP...116

YiXuan Lin Advanced Semiconductor 

TW0027 X-on-interposer ecosystem to migrate IoT1.0 to value-
added IoT2.0...121

Eigen Fu Yuan Consulting Ltd

TW0004 Fabrication and Characterization of Wafer Level 
Three-Dimensional Silicon Lens...125

Ying-Tzu Hung Industrial Technology 

2020
T h e  2 2 n d  I n t e r n a t i o n a l  C o n f e r e n c e  o n
E l e c t r o n i c s  M a t e r i a l s  a n d  P a c k a g i n g

2020

978-1-7281-9852-1/20 $31.00 © 2020 IEEE 24



SESSION: HDI Technology
Time: 13:10-15:10, Thursday, Oct. 22, 2020
Chair: Alex King, Taimide
          Kuo-Chan Chiou, ITRI

Paper
Code

Topic Lead Author

US0006 Copper Electroplating Process for mSAP Resistant to 
Etch-Induced Pitting...129

Kesheng Feng MacDermidAlpha Inc

EU0061 Copper Surface Preparation to Enhance Absorption of Carbon 
Dioxide Laser Energy in Blind Micro-via Formation...133

Philipp Haarmann ATOTECH

EU0065 The development of a new oxide replacement process to 
meet the high process cleanliness requirements of mSAP 
Production...137

Thomas Thomas Atotech Deutschland 
GmbH

EU0015 ENEPIG – HOW TO OVERCOME LIMITATIONS OF 
PURE PALLADIUM PLATING SOLUTIONS...146

Britta Schafsteller Atotech Deutschland 
GmbH

EU0066 Advanced adhesion enhancement system for 
high frequency PCB manufacturing...150

Thomas Thomas Atotech Deutschland 
GmbH
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SESSION: Design, Modeling & Testing
Time: 15:40-17:40, Thursday, Oct. 22, 2020
Chair: Tz-Cheng Chiu, National Cheng Kung University
          Chang-Chun Lee, National Tsing Hua University

Paper
Code

Topic Lead Author

TW0071 A cyclic-softening viscoplastic model for considering the 
temperature-cycling reliability of SAC305 solder joints...157

Tz-Cheng Chiu National Cheng Kung 
University

TW0039 by 
Combined Experimental and Modeling Approaches...161

Shu-Shen Yeh TSMC

TW0029 System Thermal Analysis of RF SiP Module in Smartphone...165 Cheng-Yu Tsai Advanced Semiconductor 
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SESSION: Advanced Packaging 2
Time: 15:40-17:25, Thursday, Oct. 22, 2020
Chair: Chih Hang Tung, TSMC
          Kuan-Neng Chen, National Chiao Tung University

Paper
Code

Topic Lead Author

EU0040 Room Temperature Interconnection Technology for Bonding 
Fine Pitch Bumps Using NanoWiring, KlettWelding, 
KlettSintering and KlettGlueing...168

Olav Birlem NanoWired GmbH

TW0020 Effects of Isothermal Heat Treatment on Microstructure 

Structure...172

HAN TANG HUNG National Taiwan University

Sessions
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SESSION: Electro Deposition and Electrochemical Processing Technology
Time: 15:40-17:40, Thursday, Oct. 22, 2020
Chair: John Liu, TPCA
          Wun Yan Chen, ITRI

Paper
Code

Topic Lead Author

TW0081 Controlling Magnetism of Diamond Powder Metallization 
using Electroless Cobalt/Nickel Plating...177

Hui-Hung Lo National Tsing Hua 
University

TW0083 A Novel Wet Metallization on Photo-Imageable Dielectric 
Material with High T-Peel Adhesion Using Pd Nanoparticle 
Catalyst and Micro Surface Roughening...181

JIA-YI GUO National Tsing Hua 
University

EU0046 A SAP-Capable Electroless Copper Plating Procedure 
Deploying Palladium-Free Activation...185

Laurence Gregoriades Atotech Deutschland 
GmbH

US0005 Single Step Metallization Process for the Filling of 
Through Holes with Copper...188

Richard Bellemare MacDermid Enthone 
Electronic Solutions
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SESSION: Machine Learning Application
Time: 10:30-12:15, Friday, Oct. 23, 2020
Chair: De-Shin Liu, National Chung Cheng University
          Ta-Hsin Chou, ITRI

Paper
Code

Topic Lead Author

TW0099 Study on Reliability Assessment of Wafer Level Package 
Using Design-on-Simulation with Support Vector 
Regression Techniques...192

Hsuan-Cheng Kuo National Tsing Hua 
University

TW0097 Investigation of data distribution effect in Random Forest 
Machine Learning Algorithm for WLCSP Reliability 
Prediction...196

Bo-Wei Chen National Tsing Hua 
University

TW0096 Study on Data Effect of Using RNN Model to Predict 
Reliability Life of Wafer Level Packaging...200

Sheng-Yuan Fu National Tsing Hua 
University

TW0086 Millimetre Wave Receiver of Radar Detection with Deep 
Learning for ADAS Edge Computing Vision...204

Wen-Cheng Lai National Taiwan University 
of Science and Technology

TW0012
Mounters...208

ZongYuan Wu USI

Sessions
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Poster session-Packaging

Time: 11:00-12:00, Thursday , Oct. 22, 2020
Venue: 5F, Taipei Nangang Exhibition Center
Chair: Hsiang-Chen Hsu, I-Shou University
          Alex King, Taimide
          Joshua Chao, C &C Business and Technology Ltd

Paper 
Code

Topic Lead Author

TW0007 SiON waveguide and polymer waveguide for optical interconnects 
of silicon photonics...215

Chih-Cheng Hsiao Industrial Technology 

TW0011 Flexible Thermoelectric Films by Electrospinning...219 Ben-Je Lwo National Defense University

TW0013 The Hidden Markov Model with Proximity Capacitive Sensor 
to Detect User Gesture...223

Chao-Ting Chu CHT

TW0014 ECG Signal Acquisition Wearable Device base on Single Chip 
Microcontroller Solution...228

Chao-Ting Chu CHT

TW0022 STUDY OF CIRCUIT EVOLUTION TO REPAIR DESIGN FLAWS 
IN FPGA EDGE COMPUTING CHIPS...232

Chang Kuo-chi Fujian University of 
Technology

TW0044 Enhanced Board Level Design Methodology by Statistical Analysis...236 Denis Chen Intel Corporation

TW0045 A Crosstalk Noise-aware Signal Integrity Simulation Methodology...239 Denis Chen Intel Corporation

TW0048 Characteristics of Power Module with New Advanced Substrate...243 HAO CHIANG HSU Delta Electronics

TW0072 ...247 Chung-Yu Ke SPIL

US0089 Digital Processing and Signal Analysis of Computer-generated 
...249

Chris Wang National Experimental High 
School at Hsinchu Science Park

TW0092 Feasibility Study of Designing SR Dam or Trench on SiP Module 
to ...252

Chunchi Chiu
Industrial Co., LTD

TW0095 Research of mechanical properties of Copper foils with 
low temperature annealing....256

Chuan-Yu Fang National Chiao Tung 
University

TW0103 Hybrid Cu-Cu Bonding with Non-Conductive Paste and 
Highly ...259

Yu-Hao Kuo National Chiao Tung 
University

TW0106 ...262 Yu-Jung Huang I-Shou University

AS0114 Evaluation on Wedge Bond Performance of Different Cu 
Wire Types during Thermal Cycling Test...266

Xianghong Bi Nexperia

TW0161 Signal Integrity Improvement on High-Speed Packaging Routing 
by Enhanced T Stub...270

Ming-Lung Kung R.O.C. Air Force Academy
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Poster session-PCB

Time: 11:00-12:00, Thursday , Oct. 22, 2020
Venue: 5F, Taipei Nangang Exhibition Center
Chair: Hsiang-Chen Hsu, I-Shou University
          Alex King, Taimide
          Joshua Chao, C &C Business and Technology Ltd

Paper 
Code

Topic Lead Author

TW0008 STUDY OF FPGA-BASED EDGE COMPUTING IN SEMICONDUCTOR 
MANUFACTURING SAFETY MANAGEMENT APPLICATION...273

Chang Kuo-chi Fujian University of 
Technology

TW0009 Ergonomics Management of High-tech FAB based on Visual 
Recognition- Case Study for Etching Process PM...277

Chang Kuo-chi Fujian University of 
Technology

TW0010 Study of Green Supply Chain Management Platform Performance 
for Intelligent High-tech Factory based on Advanced CSR 
Governance...281

Chang Kuo-chi Fujian University of 
Technology

AS0017 SMT Line Balance and CPH Analysis and Application...285 JINBIAO XU
Co., Ltd.

TW0023 Determination of Biaxial Bending Strength of Thin Silicon Dies 
by the PoEF Test...290

YU WEN WANG Chang Gung University

TW0036
PHOTOVOLTAIC POWER GENERATION MAXIMUM POWER 
POINT TRACKING CONTROL SYSTEM...294

Chang Kuo-chi Fujian University of 
Technology

TW0037 The investigation of the correlation between electroless nickel 
immersion gold and high-speed signal transmission...298

Ian Su HLHC Industry Co.; Ltd.

TW0100
dioxide/Aluminum doped Zinc Oxide Bilayer Films Applied for 
Multifunctional Energy-saving Glass...302

Chan Huang-Tian Kun Shan University
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