
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP17453-POD 
978-1-5386-3043-3 

2017 IEEE 19th Electronics 
Packaging Technology  
Conference (EPTC 2017) 

Singapore 
6 – 9 December 2017 



 
 
 
 
 
 
 
Copyright © 2017 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:   CFP17453-POD 
ISBN (Print-On-Demand):  978-1-5386-3043-3 
ISBN (Online):   978-1-5386-3042-6 
 
 
           
 
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 
 

 
 



TABLE OF CONTENTS 
 
 
 

DIGITAL MICRO-DISPENSION OF NON-CONDUCTIVE ADHESIVES (NCA) BY INKJET 
PRINTER ............................................................................................................................................................................... 1

Ali Roshanghias ; Matic Krivec ; Alfred Binder 
 

ENABLING FASTER DESIGN AND IMPLEMENTATION DECISIONS USING VIRTUAL 
PROTOTYPING ................................................................................................................................................................... 4

Yoko Fujita ; Kazunari Koga ; Tom Whipple 
 

STUDY ON THE IMPACT OF PRIMER PROCESS CONTROL AND LEAD DELAMINATION 
TOWARDS CRACKED/BROKEN WEDGE BOND....................................................................................................... 11

S. H. Goh ; C. K. Lau ; K. S. Chang 
 

INVESTIGATIONS OF COPPER WIRE BONDING CAPABILITY ON PLASMA BASED 
ADDITIVE COPPER METALLIZATIONS .................................................................................................................... 15

Alexander Hensel ; Klaus Kohlmann von Platen ; Joerg Franke 
 

PROCESS AND PRODUCTIVITY RESULTS FROM A CARRIER-BASED LINEAR TRANSPORT 
PVD SYSTEM FOR RDL SEED LAYER DEPOSITION IN FAN-OUT PACKAGING 
APPLICATIONS ................................................................................................................................................................. 20

Terry Bluck ; Chun-Chung Chen ; Daniel Gallagher ; Vladimir Kudriavstev ; Lisa Mandrell ; Billy Runstadler ; 
Chris Smith ; Paul Werbaneth 

 

EVALUATION OF PRINTED CAPACITIVE TOUCH SENSORS FOR TOUCH PANEL ....................................... 27
W. Fan ; B. K. Lok ; F. K. Lai ; J. Wei 

 

HIGHER RELIABILITY FOR LOW-TEMPERATURE CURABLE POSITIVE-TONE PHOTO-
DEFINABLE DIELECTRIC MATERIALS ..................................................................................................................... 31

Takenori Fujiwara ; Yu Shoji ; Yuki Masuda ; Keika Hashimoto ; Yutaro Koyama ; Kimio Isobe ; Hitoshi Araki ; 
Ryoji Okuda ; Masao Tomikawa 

 

BOARD LEVEL SOLDER RELIABILITY SIMULATION FOR EPOXY MOLD COMPOUND 
BASED POWER PACKAGE ............................................................................................................................................. 35

Qiuxiao Qian ; Yong Liu 
 

COMPREHENSIVE DEFECT MONITORING TECHNIQUE FOR ADVANCED FANOUT 
PACKAGING PROCESS ................................................................................................................................................... 40

Aravindh Vangai ; Richard Yeoh ; Wesley Chang ; ShihLin Pan ; Wei Kuo ; Anuj Pandey ; Kevin Khoo ; Rahul 
Lakhawat ; Kootz Wang 

 

DEVELOPMENT OF NEXT GENERATION SOLDER RESIST ................................................................................. 44
Nobuhito Komuro ; Yuta Daijima ; Shinya Imabayashi 

 

THE MECHANISM AND DAMAGE OF SNAIL TRAILS ............................................................................................ 48
Zhou Shudong 

 

AG NANOPARTICLES — BASED HYBRID INK WITH LOW METALLIZATION 
TEMPERATURE ................................................................................................................................................................ 51

Yong D. Han ; Si M. Zhang ; Hong Y. Jing ; Jun Wei ; Fan H. Bu ; Lei Zhao ; Xiao Q. Lv ; Lian Y. Xu 
 

FULL WAFER REDISTRIBUTION AND WAFER EMBEDDING AS KEY TECHNOLOGIES FOR 
A MULTI-SCALE NEUROMORPHIC HARDWARE CLUSTER ................................................................................ 57

Kai Zoschke ; Maurice Güttler ; Lars Böttcher ; Andreas Grübl ; Dan Husmann ; Johannes Schemmel ; Karlheinz 
Meier ; Oswin Ehrmann 

 

HYBRID FLEXIBLE SMART TEMPERATURE TAG WITH NFC TECHNOLOGY FOR SMART 
PACKAGING ...................................................................................................................................................................... 65

Xi Zhang ; Xuechuan Shan ; Jun Wei 
 

POROSITY AND YOUNG'S MODULUS OF PRESSURE-LESS SINTERED SILVER 
NANOPARTICLES............................................................................................................................................................. 70

Xu Long ; Wenbin Tang ; Weijuan Xia ; Yanpei Wu ; Lianfeng Ren ; Yao Yao 
 

3D SI INTERPOSER & WLP FOR SMALL POWER DEVICES FOR HARSH CONDITIONS ............................... 78
J. Charbonnier ; A. Plihon ; M. Assous ; M. Argoud ; N. Allouti ; S. Moreau ; N. David ; C. Brunet-Manquat ; C. 
Hartler ; J. Siegert ; E. Wachmann 

 

ULTRA-SMALL PACKAGED MICRO-COOLER FOR MEDICAL APPLICATIONS ............................................ 84
J. Fernandes ; P. Anacleto ; L. A. Rocha ; J. Gaspar ; P. M. Mendes 

 

NOVEL COATED SILVER (AG) BONDING WIRE: BONDABILITY AND RELIABILITY................................... 88
Balasubramanian Senthil Kumar ; Sarangapani Murali ; Kang Il Tae ; Lim Yee Weon Evonne ; Tok Chee Wei ; 
Kim Tae Yeop James ; Tan Swee Seng Eric ; Zhang Xi 

 



SELECTIVE OVER-MOLDING OF A CMOS TSV WAFER WITH THE FLEXIBLE 3D 
INTEGRATION OF COMPONENTS AND SENSORS .................................................................................................. 94

Johan Hamelink ; Ton van Weelden ; Mike Hoedemaker ; Eef Boschman 
 

SOLDER JOINT FATIGUE ANALYSIS UNDER COMBINED THERMAL AND VIBRATION 
LOADING ............................................................................................................................................................................ 99

K. Meier ; M. Roellig ; Y. Liu ; K. Bock 
 

THERMO-MECHANICAL RELIABILITY PREDICTION FOR COPPER PILLAR 3D IC 
DEVICES ........................................................................................................................................................................... 104

Ganesh Hariharan ; Chandan Bhat ; Raghunandan Chaware ; Inderjit Singh ; Ramasamy Anandan 
 

MECHANICAL AND ELECTRICAL CHARACTERISTICS OF SCREEN PRINTED 
STRETCHABLE CIRCUITS ON THERMOPLASTIC POLYURETHANE.............................................................. 111

S. H. Chen ; X. C. Shan ; W. L. R. Tang ; B. M. Mohaime ; M. H. Goh ; Z. W. Zhong ; J. Wei 
 

WAFER LEVEL VACUUM PACKAGING WITH AL-GE BONDING FOR MEMS ............................................... 115
Cheam Daw Don ; Lee Jae-Wung ; Chen Bangtao ; Navab Singh 

 

ENHANCING MAGNETOELECTRIC AND OPTICAL PROPERTIES OF CO-DOPED BISMUTH 
FERRITE MULTIFERROIC NANOSTRUCTURES.................................................................................................... 119

M. A. Matin ; M. N. Hossain ; M. H. Rizvi ; M. A. Zubair ; M. A. Hakim ; A. Hussain ; M. F. Islam 
 

HETEROGENEOUS INTERPOSER BASED INTEGRATION OF CHIPS ONTO INTERPOSER 
TO ACHIEVE HIGH SPEED INTERFACES FOR ADC APPLICATION ................................................................ 126

Muhammad Waqas Chaudhary ; Andy Heinig 
 

INVESTIGATING THE ROLE OF SIDEWALL SURFACE ROUGHNESS ON THE 
PERFORMANCE OF THROUGH SILICON VIAS...................................................................................................... 131

Somesh Kumar ; Sunil Pathania ; Rohit Sharma 
 

GAAS DEVICE TWO-STEPS JUNCTION STAIN AND SCANNING CAPACITANCE 
MICROSCOPY SAMPLE PREPARATION .................................................................................................................. 135

Yih-Sheng Chuang ; Chun-An Huang ; Ju-Hung Hsu ; Yung-Jen Wu 
 

ULTRA-FINE-PITCH BONDING BASED ON PHOTOLITHOGRAPHY AND 
ELECTROPLATING........................................................................................................................................................ 138

Dongyang Li ; Xuhan Dai ; Taegyu Kang ; Guifu Ding 
 

DEVELOPMENT OF THE HIGH EFFICIENCY COOLING STRUCTURE OF THE LIQUID 
IMMERSION COOLING SR MOTOR .......................................................................................................................... 141

Daiki Wakabayashi ; Qiang Yu ; Yoshmobu Nakamura 
 

INDUCTANCE CHARACTERIZATION AND IMPROVEMENT ON A SMALL GQFN PACKAGE .................. 145
Carolyn Tubillo ; Ko Lwin Kyaw ; Jun Dimaano ; Nathapong Suthiwongsunthorn 

 

THE ADHESION STUDY OF BACKSIDE DIELECTRIC FILM WITHIN 3D PROCESS 
INTEGRATION ................................................................................................................................................................ 151

H. Y. Li 
 

THE FABRICATION OF TRANSMISSION LINE ON THE GLASS SUBSTRATE ................................................ 155
H. Y. Li ; Do-Won Kim ; Vasarla Nagendra Sekhar 

 

PERFECT MOLDING CHALLENGES AND THE LIMITATIONS .......................................................................... 159
Lay Tatt Tan ; Yin Yin Teo ; Chee Hong Lee ; Boon Huat Lim 

 

GROWTH AND FABRICATION OF CARBON-BASED THREE-DIMENSIONAL 
HETEROSTRUCTURE IN THROUGH-SILICON VIAS (TSVS) FOR 3D INTERCONNECTS ............................ 165

Ye Zhu ; Chong Wei Tan ; Shen Lin Chua ; Yu Dian Lim ; Beng Kang Tay ; Chuan Seng Tan 
 

MODELING OF MANUFACTURING INDUCED RESIDUAL STRESSES OF VISCOELASTIC 
EPOXY MOLD COMPOUND ENCAPSULATIONS.................................................................................................... 170

Mario Gschwandl ; Peter Filipp Fuchs ; Ivaylo Mitev ; Mahesh Yalagach ; Thomas Antretter ; Tao Qi ; Angelika 
Schingale 

 

COPPER NANOPARTICLE PASTE ON DIFFERENT METALLIC SUBSTRATES FOR LOW 
TEMPERATURE BONDED INTERCONNECTION.................................................................................................... 178

Jaewon Kim ; Byunghoon Lee ; Ja-Myeong Koo ; Chee Lip Gan 
 

EFFECTIVE LAYOUT SCHEME OF POWER AND GROUND TSVS FOR MORE RELIABLE 
POWER DELIVERY IN 3-D ICS .................................................................................................................................... 182

Weijun Zhu ; Gang Dong ; Zheng Mei 
 

ADDITIVE LOW TEMPERATURE 3D PRINTED ELECTRONIC AS ENABLING 
TECHNOLOGY FOR IOT APPLICATION .................................................................................................................. 188

S. Stoukatch ; F. Dupont ; L. Seronveaux ; D. Vandormael ; M. Kraft 
 

DEVELOPMENT OF CHIP-FIRST AND DIE-UP FAN-OUT WAFER LEVEL PACKAGING ............................. 194
Xuan Hua ; Hong Xu ; Li Zhang ; Dong Chen ; K. H. Tan ; C. M. Lai ; John Lau ; Ming Li ; Margie Li ; Eric 
Kuah ; Nelson Fan ; Wu Kai ; Ken Cheung 

 



FEASABILITY STUDY OF PIEZO JET PRINTED SILVER INK STRUCTURES FOR 
INTERCONNECTION AND CONDITION MONITORING OF POWER ELECTRONICS 
COMPONENTS................................................................................................................................................................. 200

Martin Mueller ; Joerg Franke 
 

FOWLP DESIGN FOR HBM APPLICATIONS............................................................................................................ 205
Lim Teck Guan ; David Ho ; Jong Ming Chinq ; Surya Bhattacharya 

 

STRESS-FREE BONDING TECHNOLOGY WITH BONDABLE THIN GLASS LAYER FOR 
MEMS BASED PRESSURE SENSOR ............................................................................................................................ 209

Xiaodong Hu ; P. Mackowiak ; Yucheng Zhang ; Oswin Ehrmann ; Klaus-Dieter Lang ; Martin Schneider-
Ramelow ; Ulli Hansen ; Simon Maus ; Oliver Gyenge ; Maozhou Meng ; Ha-Duong Ngo 

 

MEASURING METHODS AND MEASURING ERRORS IN ELECTRONICS PRODUCTION 
TECHNOLOGIES............................................................................................................................................................. 215

Martin Oppermann ; Thomas Zerna 
 

EVALUATION OF SINGLE LAYER ADHESIVE MATERIAL FOR THIN WAFER HANDLING 
APPLICATIONS ............................................................................................................................................................... 219

V. N. Sekhar ; Ji Hongmiao ; Shinji Arimoto ; Toru Okazawa ; Takenori Fujiwara ; Masaya Kawano 
 

PROCESS DEVELOPMENT OF MOLDABLE UNDERFILL ON FINE PITCH RDL 1ST FAN-OUT 
WAFER LEVEL PACKAGE ........................................................................................................................................... 223

Simon Siak Boon Lim ; Mian Zhi Ding ; Ser Choong Chong ; Sharon Pei Siang Lim 
 

PREDICTIVE ANALYTICS IN REVERSE SUPPLY CHAIN MANAGEMENT COMMODITY 
LIFE EXPECTANCY FOR QUALITY ENGINEERING ............................................................................................. 229

Alfred Degbotse ; Ai Kiar Ang ; Ngoc Quy Vuong ; Julian S. K. Tan 
 

STUDY OF UNDERFILL DISPENSING FOR A LARGE-DIE PACKAGE .............................................................. 236
Huei Nuan Huang ; Matt Tseng ; Chung Liang Liu ; Cheng Sheng Xu ; Kun Hung Lin ; Che Min Chu ; Yu Huci 
Tsai 

 

LEADING EDGE DIE STACKING AND WIRE BONDING TECHNOLOGIES FOR ADVANCED 
3D MEMORY PACKAGES ............................................................................................................................................. 240

Oranna Yauw ; Jie Wu ; Andrew Tan ; Ivy Qin ; Aashish Shah ; Jeong Ho Yang ; Gary Schulze 
 

STUDY ON WARPAGE AND STRESS OF TSV WAFER WITH ULTRA-FINE PITCH VIAS FOR 
HIGH DENSITY CHIP STACKING............................................................................................................................... 247

F. X. Che ; L. Xie ; Z. H. Chen ; Sunil Wickramanayaka 
 

DEVELOPMENT OF BACK-END PROCESS INTEGRATION FOR IMPLANTABLE 
NEUROSTIMULATION APPLICATION ..................................................................................................................... 254

Po-Chun Chen ; Heng-An Ku ; Pin-Cheng Lin 
 

ANALYSIS AND DESIGN OF LOW LOSS DIFFERENTIAL TRANSMISSION LINE 
STRUCTURES FOR HIGH SPEED APPLICATIONS................................................................................................. 258

Mihai Dragos Rotaru ; Mahmoud Ashraf Wagih 
 

STUDY OF CRITICAL LOAD FORCE TOWARDS THIN PLATING ON PRE-PLATED 
LEADFRAME ................................................................................................................................................................... 263

H. T. Wang ; C. H. Ong ; X. J. Wang ; W. H. Li ; L. P. Ng 
 

HIGH TEMPERATURE ENDURABLE DIE ATTACH MATERIAL FOR POWER ELECTRONICS 
PACKAGE — PROCESS CHALLENGES..................................................................................................................... 269

Leong Ching Wai ; Mian Zhi Ding ; Gong Yue Tang 
 

CHARACTERIZATION OF MOLDING COMPOUND MATERIAL AND DIELECTRIC LAYER 
OF RDL .............................................................................................................................................................................. 274

Chen Zihao ; Lim Teck Guan ; David Ho Soon Wee ; Chai Tai Chong ; Surya Bhattacharya 
 

AUTOMATION OF ATE TEST PROGRAM EXECUTION IN OFFLINE AND ONLINE ..................................... 279
Deva Ruban Maria ; Kamalakannan Viswanathan ; Michael Amal ; Karthik Krishna Kumar 

 

ONE MICRON REDISTRIBUTION FOR FAN-OUT WAFER LEVEL PACKAGING ........................................... 284
Warren W. Flack ; Robert Hsieh ; Ha-Ai Nguyen ; John Slabbekoorn ; Christophe Lorant ; Andy Miller 

 

THERMAL DESIGN AND ANALYSIS OF THROUGH SILICON INTERPOSER (TSI) PACKAGE................... 291
Lin Bu ; Yong Han ; Xiaowu Zhang ; T. C. Chai 

 

EVALUATION OF THIN FILM ENCAPSULATION STRENGTH FOR COMMERCIAL 
PACKAGING .................................................................................................................................................................... 296

Jae-Wung Lee ; Srinivas Merugu ; Ser Choong Chong ; Jaibir Sharma ; Navab Singh 
 

BOND PAD EFFECTS ON THE SHEAR STRENGTH OF COPPER WIRE BONDS.............................................. 300
Subramani Manoharan ; Stevan Hunter ; Patrick McCluskey 

 

REACTION COMPETITION IN MICRO-BUMP AND THE INFLUENCES ON RELIABILITIES ..................... 306
Yi-Ting Henry Chen ; Raghunandan Chaware ; Ramasamy Anandan ; Inderjit Singh 

 

DISPENSING CHALLENGES OF LARGE FORMAT PACKAGING AND SOME OF ITS 
POSSIBLE SOLUTIONS.................................................................................................................................................. 310

Eric Kuah Th ; Chan Wei Ling ; Hao Ji Yuan ; Nelson Fan ; Li Ming ; John Lau ; Wu Kai 
 



SCRATCH TEST METHODOLOGY FOR LEADFRAME PLATING ...................................................................... 316
Ong Chen Ho ; Alfred Yeo ; Wang Hui Teng 

 

FACTORS AFFECTING ACTIVATION ENERGY FOR PD-COATED CU BALL BOND 
RESISTANCE DEGRADATION ON AL BOND PADS IN HIGH TEMPERATURE STORAGE .......................... 321

Michael D. Hook ; Stevan Hunter ; Michael Mayer 
 

PLATING CHALLENGES ASSOCIATED WITH HIGH-DENSITY FAN-OUT (HDFO) 
TECHNOLOGY ................................................................................................................................................................ 328

Kari Thorkelsson ; Stephen Banik ; Steve Mayer ; Bryan Buckalew 
 

SILVER ALLOY WIRE BONDING AND OPTIMIZATION USING ROBUST DEVELOPMENT 
APPROACH ...................................................................................................................................................................... 333

Shei Meng Loo ; Ray Zhang ; Geok Koon Orr ; Edsel De Jesus ; Raquel Fundan ; Loïc Renard ; Jing-En Luan 
 

CONSTITUTIVE MODEL FOR SMA CONSIDERING ARBITRARY THERMAL-MECHANICAL 
LOADING AND LOADING HISTORY ......................................................................................................................... 338

Xiaoyong Zhang ; Dawei Huang ; Mingjing Qi ; Xiaojun Yan 
 

WIDEBAND MODELING AND CHARACTERIZATION OF COAXIAL-ANNULAR THROUGH-
SILICON VIA FOR 3-D ICS ............................................................................................................................................ 348

Zheng Mei ; Gang Dong 
 

NOVEL END-POINT SOLUTION FOR IMPROVEMENT IN DIE STRENGTH AND YIELDS 
WITH PLASMA DICING AFTER GRIND IN VOLUME PRODUCTION................................................................ 352

Richard Barnett ; Oliver Ansell ; Martin Hanicenic ; Janet Hopkins 
 

OXIDE SURFACE ROUGHNESS OPTIMIZATION OF BICMOS BEOL WAFERS FOR 200 MM 
WAFER LEVEL MICROFLUIDIC PACKAGING BASED ON FUSION BONDING.............................................. 356

M. Inac ; M. Wietstruck ; A. Göritz ; B. Cetindogan ; C. Baristiran-Kaynak ; M. Lisker ; A. Krüger ; A. Trusch ; U. 
Saarow ; P. Heinrich ; T. Voss ; M. Kaynak 

 

THE CALIBRATION OF THE PATH BETWEEN SMA CONNECTER TO CO-PLANER 
STRUCTURE .................................................................................................................................................................... 360

Chun-Ting Lai ; Bo-You Chen ; Sung-Mao Wu 
 

GALLIUM NITRIDE TRANSISTOR ON GLASS USING EPOXY MEDIATED SUBSTRATE 
TRANSFER TECHNOLOGY .......................................................................................................................................... 365

N. P. Vamsi Krishna ; Nayana Ramesh ; Nagaboopathy Mohan ; Rangarajan Muralidharan ; Srinivasan 
Raghavan ; Digbijoy N. Nath ; Prosenjit Sen 

 

LOW TEMPERATURE CU-CU BONDING USING TIN NANOPARTICLES FABRICATED BY 
HIGH PRESSURE MAGNETRON SPUTTERING ...................................................................................................... 368

Zijian Wu ; Qian Wang ; Jian Cai 
 

DIE LEVEL 3D HETEROGENEOUS INTEGRATION OF A MICROFLUIDIC SYSTEM .................................... 372
N. P. Vamsi Krishna ; Prosenjit Sen 

 

INDEXER PVD PLATFORM — THE KEY ENABLER FOR HIGH PRODUCTIVITY AND LOW 
CONTACT RESISTANCE FOR NEXT-GENERATION WLP APPLICATIONS..................................................... 375

Patrik Carazzetti ; Frantisek Balon ; Mike Hoffmann ; Juergen Weichart ; Andreas Erhart ; Ewald Strolz 
 

IMPROVEMENT OF LIFETIMETIME PREDICTION OF SILVER SINTERED MATERIAL IN 
AUTOMOTIVE POWER DEVICES............................................................................................................................... 379

Ryosuke Yaejima ; Shota Okuno ; Qiang Yu ; Yusuke Nakata ; Hiroyuki Sugawara 
 

PASSIVE STRESS SENSOR DEVELOPMENT: FROM 65NM TO 28NM TECHNOLOGY NODES ................... 387
I. Raid ; R. Estevez ; S. Gallois-Garreignot ; O. Kermarrec ; B. Vianne 

 

TOWARDS RELIABLE PITCH ASSEMBLY USING CU/NI/SNAG BASED INTERCONNECTS........................ 393
D. Taneja ; M. Volpert ; L. Mendizabal ; T. Chaira ; D. Henry ; F. Hodaj 

 

GLUE SELECTION FOR ROBUST WIRE BONDING PROCESS RELATED TO NON-STICK ON 
PAD..................................................................................................................................................................................... 400

Ee Lin Chung ; Dandong Ge ; Chee Mun Wai 
 

THE INFLUENCE OF THE CYCLING PARAMETERS ON THE RELIABILITY TEST RESULTS 
OF IGBTS .......................................................................................................................................................................... 407

Zoltan Sarkany ; Marta Rencz 
 

SCANNING ACOUSTIC MICROSCOPY: RESOLUTION REDUCTION DUE TO ATTENUATION 
OF ACOUSTIC SIGNAL IN MATERIALS ................................................................................................................... 411

C. S. Wong 
 

DIELECTRIC CONSTANT MEASURE USING NEAR-FIELD MEASUREMENT SYSTEM ............................... 415
Li-Xuan Tsai ; Kuan-I Cheng ; Sung-Mao Wu 

 

THROUGH-SILICON VIA PROCESS MODULE WITH BACKSIDE METALLIZATION AND 
REDISTRIBUTION LAYER WITHIN A 130 NM SIGE BICMOS TECHNOLOGY ............................................... 418

M. Wietstruck ; S. Marschmeyer ; M. Lisker ; A. Krüger ; D. Wolansky ; M. Fraschke ; P. Kulse ; A. Göritz ; M. 
Inac ; T. Voss ; A. Mai ; M. Kaynak 

 



A COMPREHENSIVE STUDY ON BGA BLOCK WARPAGE AND PREDICTION 
METHODOLOGY ............................................................................................................................................................ 424

Roseanne Duca ; Jing En Luan ; Phone Maw Hla ; Kim-Yong Goh 
 

STRIP WARPAGE ASSESSMENT OF DUAL SIDE MOLDING SIP MODULE ..................................................... 429
Ming-Han Wang ; Ian Hu ; Richard Y C Chen ; Chan-Lin Yeh ; Meng-Kai Shih ; David Tarng 

 

COMPARISON OF TEMPERATURE DISTRIBUTION IN FINFETS AND GAAFETS BASED ON 
DUAL-PHASE-LAG HEAT TRANSFER MODEL ....................................................................................................... 434

T. Raszkowski ; A. Samson ; M. Zubert ; M. Janicki 
 

LOW TRANSMISSION LOSS FLEXIBLE SUBSTRATES USING LOW DK/DF POLYIMIDE 
ADHESIVES ...................................................................................................................................................................... 438

Takashi Tasaki ; Atsushi Shiotani ; Takashi Yamaguchi ; Keisuke Sugimoto 
 

NOVEL ICP PLASMA ETCHING FOR BACKSIDE TSV .......................................................................................... 443
Toshiyuki Sakuishi ; Takahide Murayama ; Yasuhiro Morikawa 

 

ELECTROMIGRATION POLARITY EFFECT OF CU/NI/SN-AG MICROBUMPS FOR THREE-
DIMENSIONAL INTEGRATED CIRCUITS ................................................................................................................ 446

Kirak Son ; Hyodong Ryu ; Gahui Kim ; Jina Lee ; Young-Bae Park 
 

NON-CONTACT TECHNOLOGY BY NEAR-FIELD MEASUREMENT................................................................. 449
Ping-Chia Su ; Cheng-Dao Li ; Sung-Mao Wu 

 

ESTABLISH ELECTROSTATIC DISCHARGE SIMULATION ENVIRONMENT COMBINED 
WITH NEAR-FIELD MEASUREMENT........................................................................................................................ 452

Chia-Hsuan Tsai ; Cheng-Dao Li ; Sung-Mao Wu 
 

SIMULATION ANALYSIS OF A WEARABLE DRY EEG ELECTRODES FOR EPILEPSY 
MONITORING.................................................................................................................................................................. 456

Weiguo Chen ; Ramona Damalerio ; Ruiqi Lim ; Yuan Gao ; Derrick Chan ; Ming-Yuan Cheng 
 

DESIGN AND ELECTRICAL ANALYSIS FOR ADAVANCED FAN-OUT PACKAGE-ON-
PACKAGE ......................................................................................................................................................................... 460

Po-Chih Pan ; Tsun-Lung Hsieh ; Chih-Yi Huang ; Ming-Fong Jhong ; Chen-Chao Wang 
 

EFFECT OF INDIUM ON DEFORMATION OF BINARY IN-BI ALLOYS ............................................................. 464
Sanghun Jin ; Min-su Kim ; Shutetsu Kanayama ; Hiroshi Nishikawa 

 

DISTRIBUTED DC ELECTRICAL ASSESSMENT OF SWITCH-MODE CONVERTERS ................................... 469
Sameer Shekhar ; Amit K. Jain ; Chin Lee Kuan 

 

CHALLENGES OF ULTRA-THIN WLCSP.................................................................................................................. 473
Kelly Chen ; Tom Tang ; Victor Lin ; Tammi Zhou ; Jensen Tsai ; Mark Liao ; Steve Hsieh ; Arthur Ho ; Jerry 
Chang 

 

IMPACT OF 3D STACKING ON THE TSV-INDUCED STRESS AND THE CMOS 
CHARACTERISTICS ...................................................................................................................................................... 479

Aki Dote ; Hiroko Tashiro ; Hideki Kitada ; Shinji Tadaki ; Shoichi Miyahara ; Seiki Sakuyama 
 

SILICA FILLER CONTENT IN NCP AND ITS EFFECTS ON THE RELIABILITY OF 3D TSV 
MULTI-STACK UNDER THERMAL SHOCK TEST.................................................................................................. 484

Wagno Alves Bragança ; Yong-Sung Eom ; Jihye Son ; Keon-Soo Jang ; Hyun-Cheol Bae ; Seok Hwan Moon ; 
Kwang-Seong Choi 

 

WAFER-LEVEL PACKAGING TECHNOLOGY FOR OPTICAL SENSOR DEVICES......................................... 492
G. Toschkoff ; T. Bodner ; H. Etschmaier ; F. Schrank 

 

MEASUREMENT ISSUES IN LED CHARACTERIZATION FOR DELPHI4LED STYLE 
COMBINED ELECTRICAL-OPTICAL-THERMAL LED MODELING .................................................................. 495

G. Hantos ; J. Hegedüs ; M. C. Bein ; L. Gaál ; G. Farkas ; Z. Sarkany ; S. Ress ; A. Poppe ; M. Rencz 
 

THE DESIGN OF NEAR-FIELD HORIZONTAL PROBE FOR WIRELESS CHARGING COIL ........................ 502
Tian-An Wang ; Bo-You Chen ; Sung-Mao Wu 

 

THERMAL CHARACTERIZATION FOR DUAL SIDE SIP MODULE TECHNOLOGY...................................... 505
Bo-Syun Chen ; Tang-Yuan Chen ; Jin-Feng Yang ; Chin-Li-Kao ; Yu-Chang Chen ; Chan-Lin Yeh ; Meng-Kai 
Shih 

 

DIRECT PRINTING OF ELECTRICAL CONNECTIONS FROM METAL MELTS USING 
STARJET TECHNOLOGY ............................................................................................................................................. 509

Michael Jehle ; Björn Gerdes ; Pavel Soukup ; Michael Fechtig ; Roland Zengerle ; Koltay ; Lutz Riegger 
 

VISUALIZATION OF OXIDE REMOVAL DURING ULTRASONIC WIRE BONDING PROCESS.................... 513
Yangyang Long ; Folke Dencker ; Andreas Isaak ; Friedrich Schneider ; Jörg Hermsdorf ; Marc Wurz ; Jens 
Twiefel 

 

THE LIFE CYCLE IMPACT ASSESSMENT THAT THE VARIABILITIES OF BGA SOLDER 
CONNECTION MAKES .................................................................................................................................................. 517

Ryosuke Yano ; Qiang Yu 
 

HIGH RELIABILITY MID-TEMPERATURE PB-FREE ALLOY FOR MULTI-STEP SOLDERING ................. 523
Pritha Choudhury ; Morgana Ribas ; Siuli Sarkar 

 



OPTIMIZATION OF CHEMISTRY FOR A VAPOUR PHASE PROCESS TO DEFLUX NO 
CLEAN LEAD FREE MATERIALS ON PCBAS.......................................................................................................... 528

Patrick J. Duchi ; Jonathan Cetier ; Laurent Levasseur ; Jaquemine Coquio ; Rodrigo Aguilar 
 

APPLICATION OF FAILURE ANALYSIS ON PACKAGE COPPER PILLAR BUMP 
ELECTROMIGRATION ................................................................................................................................................. 533

Wei-chiao Wang ; Kuan-I Cheng ; Sung-Mao Wu 
 

RISK ASSESSMENT STUDY OF NEW PRODUCT DEVELOPMENT .................................................................... 537
Kazuaki Ano 

 

HYBRID HERMETIC HOUSINGS FOR ACTIVE IMPLANTABLE NEURAL DEVICE ...................................... 542
Ming-Yuan Cheng ; Weiguo Chen ; Ruiqi Lim ; Ramona Damalerio 

 

DESIGN OF NFC WISP SYSTEM FOR WEARABLE DEVICES .............................................................................. 546
Xuesong Zhang ; Qian Wang ; Han Guo ; Yu Chen ; Jian Cai 

 

MOISTURE SENSITIVITY LEVEL ONE (1) PACKAGING SOLUTION FOR A NICKEL-
PALLADIUM-GOLD (NIPDAU) PRE-PLATED FRAMES......................................................................................... 551

Alvin Denoyo ; Ariel Tan ; Jun Berte ; Robert Altar 
 

QUALITATIVE & QUANTITATIVE STUDY OF FLUX-CLEAN SOLUTION FOR SMART HIGH-
SIDE DEVICE ................................................................................................................................................................... 554

Ghizelle Jane Abarro ; Victor Aguinaldo ; Alex Ceasar-Paule ; Ariel Tan ; Manny Ramos 
 

OPTIMAL DESIGN OF A MICROCHANNEL HEAT SINK WITH A PIN-FIN ARRAY 
INTEGRATED WITH SI INTERPOSER....................................................................................................................... 559

Yunna Sun ; Taegyu Kang ; Jian Li ; Zhiyu Jin ; Xinyue Chang ; Yan Wang ; Zhuoqing Yang ; Guilian Wang ; 
Guifu Ding 

 

REVIEW ON TEST VEHICLES FOR ELECTROMIGRATION (EM) STUDY IN SOLDER 
INTERCONNECTS .......................................................................................................................................................... 564

Ze Zhu ; Yan-cheong Chan ; Fengshun Wu ; Chee Lip Gan ; Zhong Chen 
 

PHOTO-DIELECTRIC POLYMER MATERIAL CHARACTERIZATION TO IMPROVE 
RELIABILITY OF 3D-IC PACKAGING ....................................................................................................................... 569

Nacima Alloutil ; Anais D'Affroux ; Pascal Chausse ; Stéphane Moreau ; Lionel Vignoud 
 

DEVELOPMENT OF HIGHLY EFFICIENT PUSH-PULL POWER AMPLIFIER WITH CENTER 
TAPPED TRANSFORMER FOR 5GHZ APPLICATION ........................................................................................... 577

Tomoki Sadakiyo ; Haruichi Kanaya 
 

DEVELOPMENT OF THE ENDOSCOPIC CLIP WITH A BATTERY-LESS LED FOR 
LAPAROSCOPIC GASTROINTESTINAL RESECTION ........................................................................................... 581

Kyohei Shibata ; Yuharu Shinki ; Ryosuke Tsutsumi ; Tetsuo Ikeda ; Haruichi Kanaya 
 

RESEARCH ON DUAL-LINEAR MOTOR SYNCHRONOUS CONTROL IN THE HIGH-
PRECISION GANTRY MOTION PLATFORM ........................................................................................................... 585

He Yunbo ; Ye Wentao ; Gao Jian ; Cui Chengqiang ; Chen Xun ; Chen Xin ; Yang Zhijun ; Zhang Kai ; Chen Yun 
; Zhang Yu 

 

EFFICIENT DECOUPLING AND FILTERING FOR MULTIPLE LOADS AND VOLTAGE 
DOMAINS WITH COMPOSITE CAPACITORS ......................................................................................................... 590

Chin Lee Kuan ; Amit K. Jain ; Sameer Shekhar 
 

EFFECTS OF PD DISTRIBUTION AT FREE AIR BALL IN PD COATED CU WIRE .......................................... 594
Byung Hoon Jung ; Byung Kwan Yu ; Seung Hyoun Kim ; Jeong Tak Moon ; Sang Jeen Hong 

 

MOLDING PROCESS DEVELOPMENT FOR LOW-COST MEMS-WLCSP WITH SILICON 
PILLARS AND CU WIRES AS VERTICAL INTERCONNECTIONS....................................................................... 599

Mian Zhi Ding ; Boon Long Lau ; Zhaohui Chen 
 

METHOD FOR ASSESSING THE DELAMINATION RISK IN BEOL STACKS AROUND 
COPPER TSV APPLYING NANOINDENTATION AND FINITE ELEMENT SIMULATION.............................. 605

J. Albrecht ; M. Weissbach ; J. Auersperg ; S. Rzepka 
 

CHIP-TO-WAFER (C2W) FLIP CHIP BONDING FOR 2.5D HIGH DENSITY 
INTERCONNECTION ON TSV FREE INTERPOSER ............................................................................................... 611

Sharon Pei-Siang Lim ; Mian Zhi Ding ; Masaya Kawano 
 

THERMO-MECHANICAL DESIGN OF FAN-OUT WAFER LEVEL PACKAGE FOR POWER 
CONVERTER MODULE ................................................................................................................................................. 618

Zhaohui Chen ; Tang Gongyue ; Lau Boon Long ; Ding Mian Zhi ; Eva Wai Leong Ching ; Chai Tai Chong 
 

2.5D CHIP TSV OPEN FAILURE ANALYSIS BY HIGH RESOLUTION TIME-DOMAIN 
REFLECTOMETRY ........................................................................................................................................................ 624

Masaichi Hashimoto ; Makoto Shinohara ; Yang Shang ; Aparna Mohan ; Bernice Zee 
 

HYBRID MICRO-FLUID HEAT SINK FOR HIGH POWER DISSIPATION OF LIQUID-COOLED 
DATA CENTRE ................................................................................................................................................................ 627

Yong Han ; Gongyue Tang ; Boon Long Lau ; Xiaowu Zhang 
 



MODELLING OF WIRE BONDING CU-AL INTERMETALLIC FORMATION GROWTH 
TOWARDS INTERFACIAL STRESS ............................................................................................................................ 631

Lee Cher Chia ; Chua Kok Yau ; T. Joseph Sahaya Anand ; S. Shariza ; Mohamad Ridzuan Bin Jamli 
 

2.5D SILICON OPTICAL INTERPOSER FOR 400 GBPS ELECTRONIC-PHOTONIC 
INTEGRATED CIRCUIT PLATFORM PACKAGING ............................................................................................... 636

Do-Won Kim ; K. Y. Au ; Hong Yu Li. Xianshu Luo ; Yong Liang Ye ; Surya Bhattacharya ; Guo Qiang Lo 
 

PACKAGE WITH SIMULATION METHOD TO PREDICT UNDERFILL FLOW PATTERN 
WITH DIFFERENT DISPENSED CONDITION .......................................................................................................... 640

Freedman Yen ; Leo Hung ; Hsin Long Chen ; Joseph Hung ; Nicholas Kao ; Don Son Jiang 
 

EFFECT OF RHEOLOGICAL CHARACTERIZATION ON THE JET PRINTING 
PERFORMANCE OF LEAD-FREE SOLDER PASTE................................................................................................. 647

Saipeng Li ; Jian Hao ; Shuang Tian ; Dapeng Wang ; Jian Zhou ; Feng Xue 
 

THE CORRELATION BETWEEN SINTERED SILVER JOINT RELIABILITY AND PRESSURE 
ASSISTED SINTERING PARAMETERS ...................................................................................................................... 652

Wayne C. W. Ng ; Keith Sweatman ; Keisuke Kumagai ; Kenji Takamura ; Takatoshi Nishimura ; Sebastian Letz ; 
Andreas Schletz 

 

A NOVEL ANNULAR RING DESIGN FOR IMPROVED PLATED-THRU-HOLE IMPEDANCE 
MATCHING ...................................................................................................................................................................... 658

Jackson Kong ; Bok Eng Cheah ; Khang Choong Yong ; Howard Heck 
 

TREND PLOTS FOR COMPOUND SELECTION UTILIZED FOR WARPAGE DESIGN OF MUF 
FCCSP WITH 4L ETS ...................................................................................................................................................... 662

Chih-Sung Chen ; Nicholas Kao ; Don Son Jiang 
 

ENVIRONMENTAL IMPACT ANALYSIS OF SMARTWATCH USING SIMAPRO8 TOOLS AND 
ENERGY DISPERSIVE X-RAY SPECTROSCOPY (EDX) TECHNIQUE ............................................................... 672

Man Man Mani Ma ; Ze Zhu ; Yan Cheong Chan 
 

RELIABILITY OF WEARABLE ELECTRONICS — CASE OF WATER PROOF TESTS ON 
SMARTWATCH ............................................................................................................................................................... 678

Yuk-ngang Zita Yip ; Ze Zhu ; Yan-cheong Chan 
 

128 × 128 SILICON PHOTONIC MEMS SWITCH PACKAGE USING GLASS INTERPOSER AND 
PITCH REDUCING FIBRE ARRAY.............................................................................................................................. 683

How Yuan Hwang ; Padraic Morrissey ; Jun Su Lee ; Peter O'Brien ; Johannes Henriksson ; Ming C. Wu ; Tae 
Joon Seok 

 

CHALLENGES OF WIREBONDING WITH POLYIMIDE FLEXIBLE PRINTED CIRCUIT 
BOARD (FPCB)................................................................................................................................................................. 687

Norhanani Binte Jaafar ; Ramona Damalerio 
 

LARGER FCBGA PACKAGE WITH THIN AND NORMAL CORE EVALUATION AND 
CHARACTERIZATION .................................................................................................................................................. 692

Vito Lin ; Nicholas Kao ; Don Son Jiang 
 

DEVELOPMENT OF CHIP ON WAFER BONDING WITH NON CONDUCTIVE FILM USING 
GANG BONDER ............................................................................................................................................................... 696

Ser Choong Chong ; Hongyu Li ; Ling Xie ; Vasarla Nagendra Sekhar ; Daniel Ismael Cereno 
 

OPTIMIZING AG WIRE BONDING FOR MEMORY DEVICES ............................................................................. 701
Ivy Qin ; Tom Rockey ; Basil Milton ; Gary Schulze ; Romeo Olida ; Bob Chylak ; Andrew Chang ; Nelson Wong 

 

RELIABILITY PREDICTION OF LED PACKAGING BY FATIGUE BEHAVIOR OF BONDING 
WIRE IN POWER CYCLING ACCELERATED TEST............................................................................................... 707

Yongjun Pan ; Fulong Zhu ; Xinxin Lin ; Fengren Wang ; Lang Shi ; Yan Kan ; Sheng Liu ; Jiajie Fan 
 

COMPACT HEAT EXCHANGER DESIGN AND ENERGY EFFICIENCY OPTIMIZATION FOR 
DATA CENTRE COOLING APPLICATION................................................................................................................ 711

Gongyue Tang ; Yong Han ; Xiaowu Zhang 
 

FABRICATION OF PAPER ELECTRODE BY DRY TRANSFER OF AG NP AND AG NW ................................ 717
Sunho Kim ; Hoo-Jeong Lee 

 

SURVEY ON 3D-ICS THERMAL MODELING, ANALYSIS, AND MANAGEMENT 
TECHNIQUES................................................................................................................................................................... 722

Khaled Salah 
 

MORE THAN MOORE AND BEYOND CMOS: NEW INTERCONNECTS SCHEMES AND NEW 
CIRCUITS ARCHITECTURES ...................................................................................................................................... 726

Khaled Salah 
 

CHALLENGE AND WARPAGE OPTIMIZATION OF THERMAL COMPRESSION BONDING 
TECHNOLOGY ON CORELESS SUBSTRATES ........................................................................................................ 731

Mike Tsai ; Jensen Tsai ; Yan Han Yao ; Roger Lo ; Cheng Kai Chang ; Nicholas Kao 
 



INTEGRATION BENEFITS AND CHALLENGES ON FAN-OUT TO ENABLE SYSTEM IN 
PACKAGE FOR IOT/WEARABLE DEVICES ............................................................................................................. 738

Humi Tang ; Max Lu ; Jensen Tsai ; Jase Jiang ; Honda Cheng ; Terrence Lu ; Yu-Po Wang 
 

Author Index 




