2018 Pan Pacific Microelectronics
Symposium (Pan Pacific 2018)

Big Island, Hawaii, USA
5-8 February 2018

I E E E IEEE Catalog Number: CFP18B91-POD
° ISBN: 978-1-5386-4767-7



Copyright © 2018, Surface Mount Technology Association (SMTA)
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: CFP18B91-POD
ISBN (Print-On-Demand): 978-1-5386-4767-7
ISBN (Online): 978-1-944543-04-4

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

proceedings



TABLE OF CONTENTS

INTEGRATED INTELLIGENT TRANSPORTATION AND KEY ENABLERS ........ccooiiiiecee s 1
Dwight Howard

FROM WEAPONS TO WIREBONDS: HOW GLOBAL SECURITY DRIVES INNOVATION,

SUPPLY AND DEMAND ...ttt h bt he et be e b s b £ e e e e b e e b e s b £ e £t b e e R b e eR e e se e e b e e n b e nb e e sneebe e b e nbeenneaneenras 9

Martin P. Goetz
ENABLING INFORMATION AGE THROUGH ADVANCED PACKAGING TECHNOLOGIES

AND ELECTRONIC MATERIALS ... ..ottt ettt ettt et e e e e e e e e e e st e e e e e aba e e e e ab e e e sbaeeseataeeesabeeesabaeesanneas 15
Rozalia Beica

THE LATEST MATERIAL TECHNOLOGIES FOR SYSTEM IN PACKAGE .......ccoci it 20
Osamu Suzuki

THE MANAGEMENT OF COMPLEXITY IN RESEARCH AND DEVELOPMENT .....coooiiiiiiiiiieec e, 28

Verena Hein

SELECTED HIGHLIGHTS FROM THE 2017 INEMI ROADMAP AND PROJECTS TO ADDRESS

L A I I T 1 7 N s SRS 35
Bill Bader ; Chuck Richardson

HETEROGENEOUS AND HOMOGENEOUS PACKAGE INTEGRATION TECHNOLOGIES AT

DEVICE AND SYSTEM LEVELS ..ottt st st b e skt s bbb e b e s b et be e nnee e 48
Rao Tummala ; Nithin Nedumthakady ; Siddharth Ravichandran ; Bartlet Deprospo ; Venkatesh Sundaram

PACKAGING MEETS HETEROGENEOUS INTEGRATION DRIVING DIRECTION FOR

ADVANCED SYSTEM IN PACKAGES ... ..ottt e et e st e nteesraeebeesreeennee s 53
M. Juergen Wolf ; Wolfram Steller ; Klaus-Dieter Lang

A STUDY ON THE NOVEL ANCHORING POLYMER LAYER(APL) ANISOTROPIC

CONDUCTIVE FILMS(ACFS) FOR ULTRA FINE PITCH ASSEMBLY APPLICATIONS......c.cccooiiiineiiieenine 58
Kyung-Wook Paik ; Dal-Jin Yoon

INEMI PROJECT ON PROCESS DEVELOPMENT OF BISN-BASED LOW TEMPERATURE

SOLDER PASTES — PART II: CHARACTERIZATION OF MIXED ALLOY BGA SOLDER

Haley Fu ; Raiyo Aspandiar ; Jimmy Chen ; Shunfeng Cheng ; Qin Chen ; Richard Coyle ; Sophia Feng ; Bill
Hardin ; Mark Krmpotich ; Scott Mokler ; Jagadeesh Radhakrishnan ; Morgana Ribas ; Brook Sandy-Smith ; Kok
Kwan Tang ; Greg Wu ; Anny Zhang ; Wilson Zhen
A FLOWERS OF SULFUR CORROSION CHAMBER FOR TESTING ELECTRONIC
HARDW/ARE ...t bbbt E bbb e h R e e bt £ h e e bt R e e bt e b e e bt e R e e bt e b e e b e e b e e b e bbb nn s 78
Prabjit Singh ; Larry Palmer ; Haley Fu ; Dem Lee ; Jeffrey Lee ; Karlos Guo ; Jane Li ; Simon Lee ; Geoffrey
Tong ; Chen Xu
LONG-TERM ISOTHERMALLY AGED CONCERNS FOR SAC LEAD-FREE SOLDER IN

HARSH ENVIRONMENT APPLICATIONS ...ttt sttt et an e 88
Sa'D Hamasha ; John L. Evans ; Michael Bozack ; Wayne Johnson

ENHANCED DRIVER SAFETY WITH ADVANCED VISION SYSTEMS ..ot 95
Dwight Howard

NEW AUTOMOTIVE — CONSIDERATIONS FOR RELIABILITY, ROBUSTNESS AND

RESILIENCE FOR CMOS INTERCONNECTS ... .ottt sttt sv sttt nbesbe et e sne e b e nbeenesnean 102

Kirsten Weide-Zaage ; Hélene Frémont ; Verena Hein
INTERMETALLIC COMPOUND FORMATION AND MECHANICAL PROPERTY OF SN-CU-

XCR/CU LEAD-FREE SOLDER JOINT ...ttt st ebe bt 108
Junghwan Bang ; Dong-Yurl Yu ; Yong-Ho Ko ; Hiroshi Nishikawa ; Chang-Woo Lee

USING CPK AND CPK CONFIDENCE INTERVALS TO EVALUATE STENCIL PRINTING .........ccccooviiiniennn. 116
Ronald C. Lasky

IPC-1782 STANDARD FOR TRACEABILITY OF CRITICAL ITEMS BASED ON RISK......cccoeiiiiiiiiiie 120

Cameron E. Shearon

THE DEVELOPMENT OF TEST METHODOLGIES FOR DETERMINING THE

FORMULATIONS AND MECHANICAL PROPERTIES OF LEADFREE NANO SOLDER........cccccoceviniiiniennn. 123
Sammy Shina ; Irtiza Akhtar

ADVANCES IN COMPUTER TOMOGRAPHY (3D) FOR DEMANDING ELECTRONICS

APPLICATIONS ..ttt bt et b bt b e b eh e b e H R bt bt s e bt e bt bt bbbt eb e e bt e bt e b e et nbeane 133
Keith Bryant



RECENT APPLICATIONS OF FOURIER DOMAIN IMAGING OF MICROELECTRONIC

DEVICES ...ttt ettt oottt e e ettt e e e ette e e eabeeeaebeeeeesbeeeeaabeeeabeseeasseeeesabeeeanbesaeasteeeaabeeeabeaeeanareeeanbeeeabeaeanes 139
Janet E. Semmens
CLEANLINESS TESTING FOR PROCESS ACCEPTABILITY oottt ettt ettt 144

Mark McMeen ; Jonnie Johnson ; Collin Langley ; Mike Bixenman ; David Lober

EVALUATION OF NO-CLEAN FLUX RESIDUES REMAINING AFTER SECONDARY

PROCESS OPERATIONS . .. .ttt h bbbt h bt a e bt e e b e e e bt e b e b e e b snes 151
Phil Isaacs ; Jennifer Bennett ; Terry Munson

ION CHROMATOGRAPHY COMPONENT SPECIFIC CLEANLINESS TESTING FOR

PROCESS ACCEPTABILITY Lottt ettt ettt st e st e et e esee e sseesnte et eeesteeaneeanteesseeesteeaneeanseennanesneeanseenees 157
Mike Bixenman ; David Lober ; Mark McMeen ; Collin Langley

PROBLEMS WITH ROSE TESTING USING TODAY'S FLUXES........coit ettt 168
Todd Rountree ; Steve Stach

OXYGEN VACANCY MIGRATION IN MLECCS ... .ottt st sb et sne et nbenns 173
Dock Brown

INTERMETALLIC FORMATION OF SN SOLDER ON CU-XNI FOR A HARSH ENVIRONMENT

COMPOSITE SOLDER PASTE .....c.ote ittt ettt stee e aesta e te e s saeesteessaeenteeasaeesseeanteesseeaseeessseanseessenesseesnseansesanenensenans 179

Stephanie Choquette ; Iver Anderson

RESISTIVITY-STRAIN ANALYSIS OF GRAPHENE-BASED INK COATED FABRICS FOR

WEARABLE ELECTRONICS ..ottt bbbt s b et b et b e st e s b e b e ekt eseenbesbeenbeaneenbesreen 185
M. Simard-Normandin ; Q. -B. Ho ; R. Rahman ; S. Ferguson ; K. Manga

HIGHLY ACCURATE WIRING FABRICATION TECHNOLOGIES BY PLASMA DRY

PROCESSES FOR 3D-1C AND FAN-OUT PACKAGING ..ottt 194
Yasuhiro Morikawa ; Takahide Murayama ; Toshiyuki Sakuishi ; Muneyuki Sato ; Akiyoshi Suzuki ; Koukou Suu

PROCESS, GEOMETRY AND STACK RELATED RELIABILITY OF THICK ALCU-METAL-

LI A 3 ST 200
Kirsten Weide-Zaage ; Verena Hein
SMART ACCESS TO SMALL LOT MANUFACTURING FOR SYSTEMS INTEGRATION........ccocevvevieiieecen, 207

Dag R. Andersson ; Hans Grongvist ; Kepa Mayora ; Maria Tijero ; Guy Voirin ; Arndt Steinke ; Andreas
Albrecht ; Heike Wiinscher ; Thomas Frank ; Eric Moore ; Yineng Wang ; Xi Cao ; Patricia Vazquez ; Anna
Hogan ; Marco Belcastro ; Sophie Billat ; Stephan Karmann ; Rainer Giinzler ; Petra Weiler

DEVELOPMENT OF HIGHLY RELIABLE LOW TEMPERATURE CURABLE

PHOTOSENSITIVE POLYIMIDE ......ooiitiitiiiie ettt b bbbt sb ettt b et st e e nbe e s nbeanras 215
Masao Tomikawa ; Yuki Masuda ; Yu Shoji ; Kazuyuki Matsumura ; Ryoji Okuda

CHALLENGES IN MATERIAL SELECTION FOR SIP APPLICATIONS .......ooiiiiiitiieeeecee e 219
Sze-Pei Lim

ROBOTIC SOLDERING OF LEAD FREE ALLOYS ...ttt 227

Kar Lin Chia ; Ban Leong Choo ; Sooi Jin Lee ; Cynthia Tan Sok Luang ; Ming Siew Tan ; Thomas Truman
IMPACT ON WATER COOLED HEATSINK DESIGN FROM SMT COMPONENT MOVEMENT

DURING REFLOWV ...ttt ettt ettt ettt ettt e e ettt e e et e e e s abe e e e ebbeeeesbbeeesabaeeabaaeeesbbeeesabesesbbaeeesbeeesabaeesnbaseannes 237
Joe Fuller

INFLUENCE OF ELECTROLESS PD PLATING FILM THICKNESS ON SOLDER BALL JOINT

L AN = ] 1 I I PRSP OUPPOPPPROt 241

Yoshinori Ejiri ; Takehisa Sakurai ; Yoshinori Arayama ; Yoshiaki Tsubomatsu ; Kiyoshi Hasegawa
FABRICATION OF 2D AND 3D INDUCTORS FOR DC-DC CONVERTERS INTEGRATED ON

GLASS INTERPOSER ...ttt ettt ettt ettt e e ettt e e e e tt e e e s be e e e etbee e e bbeeesabaeeaabeeeeebbeeesabeeaaabsseeesabaeesntaeesaseaaaas 250
Vincent Lafage ; Yann Beilliard ; Arvind Sridhar ; Thomas Brunschwiler ; Dominique Drouin

DESIGN AND RELIABILITY ASSESSMENT OF STACKED FAN-OUT PACKAGING........ccccceeeviieiiie e, 258
Pao-Hsiung Wang ; An Huang ; Kuo-Ning Chiang

UNIFORMITY CONSIDERATION IN CAPACITIVELY COUPLED PLASMA PART 1 ..cccccoiiiiiiiieeeciee e, 264

Jack Zhao ; Youging Tang
DEPOSIT PROPERTIES OF NEW ELECTROLESS AU/PD/AU PROCESS FOR FINE LINE

APPLICATION L.ttt bbb bbb R e R b e b £ e h e b e e a b oAb £ e b e e b e eh b e b e e s b e bt e hb e bt et e e neabeenenbe e 271
Tatsushi Someya ; Tetsuya Sasamura ; Eriko Furuya ; Katsuhisa Tanabe ; Shigeo Hashimoto
ETCHING BEHAVIORS OF GALVANIC COUPLED METALS IN PCB APPLICATIONS........ccooiiiiinieieen 277

Jong-Chan Choi ; Yong-Soo Lee ; Jinuk Lee ; Hyun-Woo Kwon ; Jae-Ho Lee

PB-FREE SOLDERS AND OTHER JOINING MATERIALS FOR POTENTIAL REPLACEMENT

OF HIGH-PB HIERARCHICAL SOLDERS ...ttt bttt sttt sttt be s 281
Iver E. Anderson ; Stephanie Choquette ; Kathlene Thomas Reeve ; Carol Handwerker

Author Index





