2022 SMTA International
Conference

Minneapolis, Minnesota, USA
9 -12 October 2022

ISBN: 978-1-7138-6786-9



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2022) by Surface Mount Technology Association (SMTA)
All rights reserved.

Printed with permission by Curran Associates, Inc. (2023)

For permission requests, please contact Surface Mount Technology Association (SMTA)
at the address below.

Surface Mount Technology Association (SMTA)
6600 City West Parkway

Eden Prairie, MN 55344

USA

Phone: (952) 920-7682
www.smta.org
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

Email: curran@proceedings.com
Web: www.proceedings.com



SMTA International 2022 Table of Contents

Table of Contents

SMTA International 2022 Technical Conference
October 31 - November 3, 2022
Minneapolis, MN, USA

Click on each title to view the paper.

Advanced Packaging Technology (APT) Track

APT1

Assembly Optimization for Thin Flip-Chip Chip-Scale Packages...1
Trent Uehling, CS Foong, NXP Semiconductors

A Fracture Mechanics-Based Approach to Simulate Die Pick-up Process...7
Sandeep Shantaram, Ph.D., Yi Hsuan Tsai, Yao Jung Chang, NXP Semiconductors Inc.

Comparison of Component Assembly Process-Reliability Relationships of Low-Temperature Solders and ECAs
on Flexible Direct-Write Additive Circuits...15
Pradeep Lall, Ph.D., Jinesh Narangaparambil, Auburn University; Scott Miller, NextFlex Manufacturing Institute

APT2

Rework Practices and Advances for MiniLEDs and Other Highly Miniaturized SMT Components...28
Neil O'Brien, Finetech

Assembly and Reliability of a Novel High Density Dual Row MaxQFP...36
Andrew Mawer, Mollie Benson, X.S. Pang, Stephen Lee, J.Z. Yao, Alvin Youngblood, NXP Semiconductors Inc.

Development of Si-Interposers for 3D Heterogeneous Integration...43
John Allgair, BRIDG; Charles Woychik, Ph.D., Chris Nichols, Alan Huffman, SkyWater Technology, Inc.

Board-Level Reliability Test Method and the Automotive Electronics Council...51
Thomas Koschmieder, Veoneer, LLC



SMTA International 2022 Table of Contents

APT3

High Speed Transmission Characteristics on RDL Interposer Using Low Loss and Low Stress Dielectric Materials
for High Performance Computing Application...58
Satoru Kuramochi, P.E., Masaya Tanaka, Hiroshi Kudo, Dai Nippon Printing

Heterogenous Integration using Fan-out Wafer-level Packaging (FOWLP) Technology to Produce High
Performance and Low-Cost Multi-Chip Modules...66
Cliff Sandstrom, Deca Technologies, Inc.; Charles Woychik, Alan Huffman, SkyWater Technology, Inc.

Propensity for FCBGA Chip-UF and Substrate-UF Interface Delamination under Monotonic and Fatigue Loads
in Automotive Environments...70
Pradeep Lall, Ph.D., Padmanava Choudhury, Aathi Pandurangan, Auburn University



SMTA International 2022 Table of Contents

High Performance Reliability (HPR) Track

HPR1

Conformal Coating Testing in Various Test Environments...81

P. Singh, Ph.D., L. Palmer, IBM Corporation; C. Xu, J. Kaufman, Nokia; H. Fu, iNEMI; S. Strixner, H. Schweigart, M.
R. Meier, Zestron Europe; C. Wang, Zestron China; M. Pudas, Picosun Oy; M Smith, J. Payne, H. Remore, 3M; M.
Zhai, S. Calvelli, H. Shi, A. Locquet, D. S. Citrin, Georgia Tech; D. Hampannavar, HP; M. M. Khaw, K-L Tan,
Keysight Technologies; H. Akbari, Schlumberger

Conformal Coating Prevention, Temperature Dependence and Physical Analysis of Resistor Silver Sulfide
Corrosion...92

Eric Campbell, Marie Cole, Tim Tofil, Jacob Porter, IBM Corporation; Jim Wilcox, Ph.D., Mike Gaynes, Universal
Instruments Corporation

HPR2

Reliability of Different Solder Joint Alloys in Thermal Cycling and Drop Shock Tests...105
Sa'd Hamasha, Ph.D., Mohamed El Amine Belhadi, Palash Vyas, John Evans, Auburn University

Effect of Matte-Sn Electroplating Parameters on the Thermo-mechanical Reliability of Lead-free Solder Joints...115
Abhilaash Ajith Kumar, Ph.D., Werner Higel, Ph.D., Guido Schmitz, Ph.D., Robert Bosch GmbH

Combined Alloy and Flux Approach toward Cost-Effective High Reliable Solder Joints for Automotive
Applications...124

Stefan Merlau, Manu Noe Vaidya, Sebastian Fritzsche, Peter Prenosil, Katja Stenger, Stefan Gunst,
Heraeus Deutschland GmbH & Co. KG



SMTA International 2022 Table of Contents

Inspection and Test (INS) Track

INS1

Non-contact Measurement of Conformal Coating Thickness using Chromatic Confocal Microscopy (CCM)...131
Wilson Chen, lan Miske, Morgan Miller, Christopher Frederickson, Dongkai Shangguan, Insituware LLC

Paradigm Shift — DFT Analysis Driven by Test Coverage Instead of Accessibility...139
William Webb, Jean-Michel Boivin, ASTER Technologies

Development of Solder Joint Void Metrology to Monitor Solder Joint Quality in Printed Circuit Board
Assemblies...144
Thaer Alghoul, Ph.D., Pubudu Goonetilleke, Chris Alvarez, Intel Corporation

INS2

Breakthrough Technology to Improve X-Ray Results...153
Keith Bryant, KB Consultancy

Automation for Traceability and Reliability...158
Alejandro Rodriguez, Enrique Lozano, Eng., Manuel Velazquez, Eng., Plexus Manufacturing Solutions



SMTA International 2022 Table of Contents

Interconnect Research and Reliability (IRR) Track

IRR1

IPC PERM DoD Phase 3 Test Program: Copper Dissolution Testing Report for Selected Pb-free Solder Alloys:
SAC305, SAC4.8Bi, SAC6.0Bi and SAC7.5Bi...163
David Hillman, Ross Wilcoxon, Tim Pearson, Leela Herena, Julie Mills, Collins Aerospace

Methodology for Implementation of Pb-free Materials in Aerospace & Defense Electronics...173
Anthony Rafanelli, Ph.D., P.E., Raytheon Technologies

The USPAE Solder Performance and Reliability Assurance Project: Enabling Pb-free Solder Alloy Use in High
Performance Applications...180
David Hillman, USPAE

IRR2

Thermomechanical Durability Model of SAC305 Solder Interconnects in Wafer Level Packaging...184
Jean-Baptiste Libot, Ph.D., Z. Bussiere, P. Milesi, Safran Electronics & Defense

An Empirical Correlation to Estimate Solder Joint Reliability Acceleration Factors...195
Ross Wilcoxon, Tim Pearson, Collins Aerospace

Predicting the Saturation of Solder Joint Cycles to Failure with Thermal Cycling Dwell Times...205
Jean-Paul Clech, Ph.D., EPSI Inc.

IRR3

Improved Thermal Fatigue Reliability of SAC305 due to Mixed Metallurgy Assembly with a High-Performance
Bi-Bearing Solder Paste...215

Richard Coyle, Ph.D., Nokia Bell Labs; Faramarz Hadian, SUNY-Binghamton; Babak Arfaei, Juniper Networks; Julie
Silk, Keysight Technologies; Keith Howell, Nihon Superior Co., Ltd.; Hongwen Zhang, Jie Geng, Indium Corp.;
Derek Daily, Senju Comtek Corp.; Richard Popowich, Nokia; Craig Portz, formerly with Celestica; Xinzhi Feng,
Rochester Institute of Technology; Eric Cotts, SUNY-Binghamton; John Davignon, HDP User Group



SMTA International 2022 Table of Contents

A Novel Lead-Free Lower-Temperature Solder Paste for Wafer-Level Package Application...230
Hongwen Zhang, Ph.D., Tyler Richmond, Samuel Lytwynec, Indium Corporation; Tybarius Harter, SUNY
Polytechnic Institute; Diego Prado, Cornell University

PERM DoD Consortium Phase 3 Pb-free Solder Thermal Cycle Reliability Results Comparing Different Levels of
Bismuth Alloying...239
Tim Pearson, David Hillman, Ross Wilcoxon, Julie Mills, Leela Herena, Collins Aerospace

IRR4

Next Generation High Reliability Solder for Enabling Enhanced Thermo-Mechanical Performance in
Automotive Applications...277

Pritha Choudhury, Ph.D., Raghu Raj Rangaraju, Prathap Augustine, Morgana Ribas, Siuli Sarkar, Paul Salerno,
Alan Plant, Macdermid Alpha Electronics Solutions

Effect of Strain Rate on the Ductility of Bismuth-Containing Solders...282
Keith Sweatman, B.E., Tetsuro Nishimura, Nihon Superior Co., Ltd.; Stuart McDonald, Xiaozhou Ye, Qichao Hao,
Beatrice Negura, Xin Fu Tan, , Kazuhiro Nogita, The University of Queensland

Identification of the Maximum Allowable Compression Load Per Solder Interconnect...295
Tae-Kyu Lee, Ph.D., Mohan Nagar, Gnyaneshwar Ramakrishna, Adnan Mahmud, Cesar Escobar, David Chan,
Cisco Systems

IRR5

An Examination of the Tin Pest Phenomenon Over al0-Year Period...303
David Hillman, Ross Wilcoxon, Amy Wieland, Collins Aerospace

Experimental Investigation and Phase Field Simulation of Solid-State Diffusion between Cu and Electroplated-
Sn System...304
Abhilaash Ajith Kumar, Ph.D., Werner Hiigel, Ph.D., Robert Bosch GmbH

Indium Interconnect Mechanical Performance with Variable UBM and Decreasing Bump Size...310
Rebecca Wheeling, Ph.D., Jeier Yang, Matt Jordan, N. Scott Bobbitt, Ben White, Mieko Hirabayashi,
Sandia National Laboratories



SMTA International 2022 Table of Contents

IRR6

Investigation on the Impact of Pb-free Solder Alloy Mixing on Solder Joint Integrity Using Ball Grid Arrays
(BGAs)...319
Tim Pearson, Dave Hillman, Julie Mills, Leela Herefa, Collins Aerospace

Thermal Shock Testing of High-Reliability Solder Alloys...325
Jayse Mclean, John Deere Intelligent Solutions Group

Novel Lead-Free Solder Alloys Based on Sn-Ag-Cu-Sb with Enhanced Thermal and Electrical Reliability...333
Jie Geng, Ph.D., Hongwen Zhang, Ph.D., Indium Corporation

IRR7

Thermal Fatigue Reliability of a 1206 Chip Resistor with High-Performance Pb-Free Solder Alloys...341

Tim Pearson, Collins Aerospace; Richard Coyle, Nokia Bell Labs; Michael Osterman, CALCE; Faramarz Hadian,
SUNY-Binghamton; Dave Hillman, former Collins Aerospace; Charmaine Johnson, Jeffrey Chumbley, Collins
Aerospace; Xinzhi Feng, Nokia Bell Labs; Joe Smetana, Nokia; Keith Howell, Nihon Superior Co., Ltd.; Julie Silk,
Keysight Technologies; Babak Arfaei, SUNY-Binghamton; Hongwen Zhang, Jie Geng, Indium Corp.; Derek Daily,
Senju Comtek Corp.; Ranjit Pandher, John Deere; Shantanu Joshi, Koki Solder America; Stuart Longgood, Borg
Warner; Andre Kleyner, Aptiv

Thermal Fatigue of QFN and Chip Resistor Solder Joints Assembled with SnPb, SAC305, and SnBi Solders...359
Richard Coyle, Ph.D., Nokia Bell Labs; Faramarz Hadian, Eric Cotts, Binghamton University; Xinzhi Feng, Martin
Anselm, Ph.D., Rochester Institute of Technology; Richard Popowich, Nokia Bell Labs; Lenora Clark, MacDermid
Alpha Electronic Solutions

Case Study: Metallurgical and Mechanical Analysis of Castellated Via Rigid-Flex Connection
(SAND2022-13021 ()...370
Rebecca Wheeling, Ph.D., John Laing, Shelley Williams, Sandia National Laboratories



SMTA International 2022 Table of Contents

Low Temperature Solder (LTS) Track

LTS1

Functional System Observations of Tin-Bismuth Low Temperature Solder Electromigration Behavior...379
Kevin Byrd, Brian Franco, Intel Corporation

Finite Element Analysis of Electromigration Effect on Solder Ball Performance...386
Mehdi Hamid, Prabjit Singh, Ph.D., Tom Wassick, IBM Corporation; Haley Fu, iNEMI; Raiyo Aspandiar, Ph.D., Intel
Corporation

Kinetics of the Accumulation of a Layer of Bismuth at the Anode of a Sn-Bi Based Solder Joint During Current
Stressing...393
Eric Cotts, Ph.D., Javier Flores, Faramarz Hadian, Sitaram Panta, Binghamton University

LTS2

Test Data Requirements for the Acceptance of Low Temperature Solder Alloys...399
Aileen Allen, Insight Global; Helen Holder, Elizabeth Benedetto, HP Inc.; Brian Shi, Beyondsoft Corporation; Ken
Chan, David Pipho, Vidya Sakthi, HP Inc.

Low Temperature Solder-SMT Manufacturability and Quality Considerations for BGA Components...409
Rajen Sidhu, Ph.D., Sireesha Gogineni, Alfred Yeo, Ph.D., Eric Yong, Ph.D., AMD

LTS3

A Review of the Impact of Dopants in Sn-Bi Solder Alloys...415
Aileen Allen, Insight Global; Helen Holder, Elizabeth Benedetto, Ken Chan, David Pipho, Vidya Sakthi, HP Inc.;
Brian Shi, Beyondsoft Corporation

Microalloying Effects of Sb and Ag on the Microstructural Evolution of Eutectic SnBi Alloys...433
Hannah Fowler, Sukshitha Achar Puttur Lakshminarayana, Sui Xiong Tay, Yifan Wu, Ganesh Subbarayan, John
Blendell, Carol Handwerker, Purdue University

Addressing Low Temperature Rework Concerns...440
Jennifer Fijalkowski, Tim O’Neill, Carlos Tafoya, Yuan Xu, Steve Hrcek, AIM Solder; Leo Lambert, EPTAC
Corporation; Bob Willis, bob.willis.uk (Retired); Sa'd Hamasha, Ph.D, Auburn University



SMTA International 2022 Table of Contents

Progress Towards Using SAC305-based Supercooled Liquid Metal Microcapsules to Make Interconnects at LTS
Temperatures...447
lan Tevis, Ph.D., Dipak Paramanik, Ph.D., Olivera Zivkovic, Michael Holmes, SAFI-Tech, Inc.

LTS4

Low Melting Temperature Solder Interconnect Thermal Cycling Performance Enhancement Using Elemental
Tuning...455

Tae-Kyu Lee, Ph.D., Cisco Systems; Kendra Young, Portland State University; Nilesh Badwe, Indian Institute of
Technology Kanpur; Raiyo Aspandiar, Satyajit Walwadkar, Intel Corporation; Young-Woo Lee, MK Electron

Thermal Cycling Performance of Hybrid, Homogeneous, and Resin Reinforced Low Temperature Solder Ball
Grid Array Interconnects...461

Richard Coyle, Ph.D., Nokia Bell Labs; Faramarz Hadian, SUNY-Binghamton; Raiyo Aspandiar, Intel Corporation;
Vasu Vasudevan, Dell Technologies; Aileen Allen, HP, Inc.; Morgana Ribas, MacDermid Alpha Electronics
Solutions; Keith Howell, Nihon Superior Co.; Jagadeesh Radhakrishnan, Dan Burkholder, Pubudu Goonetilleke,
Intel Corporation; Hongwen Zhang, Indium Corporation; Carol Handwerker, Purdue University; Babak Arfaei,
SUNY-Binghamton; Qin Chen, Eunow; Derek Daily, Senju Comtek Corp; Ralph Lauwaert, Interflux Electronic N.V.;
Francis Mutuku, Huaguang Wang, Indium Corporation; Haley Fu, iNEMI; Kei Murayama, Shinko Electric
Industries Co. LTD.; Murali Sarangapani, Heraeus Materials Singapore Pte Ltd; Daniel Werkhoven, Interflux
Electronic N.V.

The Effect of Thermal Cycling Profile on Thermal Fatigue Performance of a 192-Pin Chip Array BGA with
Hybrid, Homogeneous, and Resin Reinforced Low Temperature Solder Interconnects...493

Dan Burkholder, Russ Brown, Jagadeesh Radhakrishnan, Pubudu Goonetilleke, Raiyo Aspandiar, Yunfei Wang,
Intel Corporation; Richard Coyle, Ph.D., Nokia Bell Labs; Faramarz Hadian, Babak Arfaei, SUNY-Binghamton; Vasu
Vasudevan, Dell Technologies; Aileen Allen, HP, Inc.; Keith Howell, Nihon Superior Co.; Qin Chen, Eunow; Derek
Daily, Senju Comtek Corp; Haley Fu, iNEMI; Carol Handwerker, Purdue University; Ralph Lauwaert, Daniel
Werkhoven, Interflux Electronic N.V.; Kei Murayama, Shinko Electric Industries Co. LTD.; Hongwen Zhang, Francis
Mutuku, Huaguang Wang, Indium Corporation; Morgana Ribas, MacDermid Alpha Electronics Solutions; Murali
Sarangapani, Heraeus Materials Singapore Pte Ltd;

LTS5

The Thermal Cycling Performance of Hybrid Low Temperature Solder Joints Assembled at Different Peak
Reflow Temperatures...529

Richard Coyle, Ph.D., Nokia Bell Labs; Faramarz Hadian, Eric Cotts, Binghamton University; Xinzhi Feng, Martin
Anselm, Ph.D., Rochester Institute of Technology; Richard Popowich, Nokia Bell Labs; Lenora Clark, ES/
Automotive



SMTA International 2022 Table of Contents

Reliability Performance of a Fourth Generation Low Temperature Solder Alloy in Homogeneous and Hybrid
Solder Joints...549

Morgana Ribas, Ph.D., Anil Kumar, Divya Kosuri, Raghu Raj Rangaraju, Pritha Choudhury, Ph.D., Vikas Patil, Siuli
Sarkar, Ph.D., Paul Salerno, MacDermid Alpha Electronics Solutions; Carol Handwerker, Ph.D., Hannah Nicole
Fowler, Purdue University

Reliability of Epoxy-contained Hybrid SnAgCu/SnBiAg Solder Joint Under Thermal Cycling Test...558
Watson Tseng, Shenmao America, Inc.

LTS6

Low Temperature Solder Hybrid Solder Joint Time Dependent Behavior...563
Hemant Shah, Ph.D., Kevin Byrd, Satyajit Walwadkar, Patrick Nardi, Pubudu Goonetilleke, Intel Corporation

Thermal Reliability of Mixing Bismuth-Containing Solder Paste with SAC BGAs At Low Reflow Temperatures -
Part Il...569

Wenjing He, MS, Martin K. Anselm, Ph.D., Rochester Institute of Technology; Richard Coyle, Ph.D., Nokia Bell
Labs

Reliability Performance of SMT Low Temperature Solder Second Level Interconnects...579
Jason Stafford, Kevin Byrd, Jeffrey Cook, Intel Corporation



SMTA International 2022 Table of Contents

Materials for Electronics (MAT) Track

MAT1

Evaluation of Reliability using Autocatalytic Silver Bath on ENEP Layer...587
Naoshi Nishimura, Mutsumi Komeyama, Tsuyoshi Maeda, Katsuhisa Tanabe, Shigeo Hashimoto, C.Uyemura &
Co., Ltd.; Scott Larson, Uyemura International Corp. Technical Center

The Impact of the Gold Layer Thickness on Layer Properties, Reliability and Solder Wetting Performance of an
ENIG Finish...594

Britta Schafsteller, Ph.D., Mario Rosin, Gustavo Ramos, Atotech Deutschland GmbH & Co KG; Joe McGurran,
Atotech USA, LLC

Direct Metallization for Printed Circuit Board Manufacturing...599
Leslie (Kwangsuk) Kim, Wei Yan, James Martin, Graham Lee, MacDermid Alpha Electronics Solutions

The Effect of EPIG Plating Thicknesses on Solder Joint and Wire Bond Reliability...607
Jose Garcia, Chris Carrillo, April Labonte, Patrick Valentine, Don Gudeczauskas, Scott Larson,
Uyemura International Corp.

MAT2

Engineered Reliability — Safeguarding Electrical Components and Products with Nanocoating Technology...612
Daniel Pulsipher, PhD., Richard Weiland, HZO Inc.

Expandable Bio-based Polymers: A Lightweight Future for Electronics Ruggedization...619
Bethany Turner, MacDermid Alpha Electronics Solutions

Conformal Coatings - New Solutions to Existing Problems...626
Christopher Brightwell, Humiseal Europe

MAT3

Die Attach Epoxy Characterization for Electronic Assemblies...634
Deborah Hagen, Sara Dickens, Mark Dimke, Elliott Fowler, Sandia National Laboratories



SMTA International 2022 Table of Contents

Increased Reliability of Quad Flat No Lead (QFN) Wettable Flank Connections by Immersion Tin Plating...635
Britta Schafsteller, Ph.D., Hubertus Mertens, Gustavo Ramos, Atotech Deutschland GmbH & Co KG

X-Ray Computed Tomography for Printed Circuit Board Inspection...641
Chen Dai, VJ Technologies; Robert Boguski, Datest Corporation

MAT4

Creation of a Novel Pb-Free Water-Soluble Solder Paste that Improves Reliability Through Low Voiding and
Ease of Washability...650
Tony Lentz, FCT Solder; Mike Bixenman, KYZEN Corporation/Magnalytix LLC

A Drop-in High-Temperature Lead-Free Solder Paste that Outperforms High-Pb Pastes in Power Discrete
Applications...660

Hongwen Zhang, Ph.D., Tyler Richmond, Samuel Lytwynec, Indium Corporation; Tybarius Harter, SUNY
Polytechnic Institute; Diego Prado, Cornell University

Process and Chemical Reliability Requirements in Matching Reinforcement Materials with Solder Paste Flux
Residue...665
Jimmy Shu, Nat Govea, Westin Bent, MacDermid Alpha Electronics Solutions



SMTA International 2022 Table of Contents

Medical & Defense (MD) Symposium

MD1

3P Production Preparation Process...671
Jonathan Corona, Marco Galvez, Dale Kratz, Kirk VanDreel, Plexus Corp.

Continuous Improvement: The Task That Never Ends in the Cleaning World...677
Ram Wissel, Erik Miller, KYZEN Corporation

MD2

Meeting Today’s Challenge for Low VOC Defluxing Agents For Electronics Manufacturing...683
Terry Price, Ph.D., ZESTRON Corporation

Thinking Inside the ESD Bag on Cleanliness — Numerous and Potentially Dangerous Contamination
Contributors to Long Term Failure...688
Eric Camden, Foresite

Effect of Bias Voltage on Surface Insulation Resistance Measurements...698
Samuel Z. Grosso, J. Elliott Fowler, Ph.D, Matt A. Kottwitz, Ph.D, John Williard, Sandia National Laboratories

MD3

Component Pressure Exposure Validation in a Inline Wash System and Why Low Pressure is Critical...704
Bill Capen, Honeywell FM&T; Eric Becker, ITW Electrovert

High-Reliability Adhesive Bonding Through Atmospheric Plasma Treatment...710
Adam Klett, Ph.D., Miles Kendall, L3Harris Technologies

A Holistic Approach to Surface Insulation Resistance Interdigitated Comb Design...717
Matt A. Kottwitz, Samuel Z. Grosso, J. Elliott Fowler, Sandia National Laboratories; Bill Capen, Honeywell FM&T;
Mark McMeen, Mike Bixenman, Magnalytix LLC



SMTA International 2022 Table of Contents

Manufacturing Excellence (MFX) Track

MFX1

Impact of Stencil Manufacturing Technology and Supplier’s Capability on Performance of Multi-level/ Step
Stencils...718
Supriya Agrawal, Mohammad Alam, Sih Fei Lim, Li Cheng Khaw, Intel Corporation

Stencil Cleaning Optimization for Fine-pitch Components...728
Sebastian lturregui-Shelton, Rochester Institute of Technology; Drew Ake, Sarah Frisicano, Chuck Vought,
L3Harris; Martin K. Anselm, Ph.D., Rochester Institute of Technology

An Innovative Contactless Technology for High Resolution, High Speed, Solder Paste Deposition...742
Ralph Birnbaum, Ph.D., Stéphane Etienne, Michael Zenou, ioTech

MFX2

Beyond ECM - Additional Reasons to Clean Circuit Assemblies...747
Michael Konrad, Aqueous Technologies

Ensuring the Reliability of Critical Assemblies when Implementing a new Cleaning Chemistry...751
Richard Brooks, James Fugate, Spartronics LLC

Cleaning Performance Evaluations and Best Practices for Novel Jettable Pastes for Advanced SMT Assembly
Processes...758
Kalyan Nukala, PMP, ZESTRON Corporation; Evan Griffith, Indium Corporation

Engineered Cleaning Agent Study as a Function of Rinsing under Low Profile Components...766
Vladimir Sitko, Jiri Los, PBT-Works s.r.o.; Mike Bixenman, KYZEN Corporation; Mark McMeen, Magnalytix

Pad-to-Pad Electrical Field Effects on Surface Insulation Resistance...779
David Lober, KYZEN Corporation/Magnalytix, LLC; Mike Bixenman, Mark McMeen, Magnalytix, LLC

Cleaning and No-Clean Process Control using the SIR Test Method and Electrical Twin...790
Richard Brooks, Spartronics; Mike Bixenman, Mark McMeen, Magnalytix



SMTA International 2022 Table of Contents

MFX3

Do We Need to Switch to Type 5 Solder Pastes? Conducting a Midsize Doe to Find Answers...801
Esra Stoll, Basler AG

Solder Paste Printing from a Reliability Perspective...813
David Spitz, Ansys, Inc.

Implementing the D-Value to Supplement the P-Value, Cp, and Cpk and the Coefficient of Variation...818
Ronald Lasky, Ph.D., P.E., Indium Corporation; Emily Dean, Worcester Polytechnic Institute

MFX4

Case Study: Analyzing 0402 Capacitor Defects with Stencil Printing Misalignment when Using Water Soluble
and No-Clean Solder Pastes...824
Xinzhi Feng, MSc., Martin, Anselm, Ph.D., Rochester Institute of Technology

Influence of PCB Design and Manufacturing Process on PCB BGA Land Pattern Warpage and SMT Yield...835
Satyajit Walwadkar, Reginald, Lai,Weston, Roth, Alexander Huettis, Samuel Oladji, Juan Landeros, Behrooz
Shamsodini, Srinivasa Aravamudhan, Intel Corporation

MFX5

The Challenge and Solution for Implementing Automation and Al for Electronic Card Assembly...844
Wayne Zhang, Ph.D., Theron Lewis, Robin Hou, Wayne Zhang, Grady Wang, Feng Xue, IBM Corporation; Jason
Keeping, Sophia Feng, Ke Zhang, ChangQing Huang, Celestica

Secure Data Exchange Between Design and Manufacturing Using IPC-2581...851
Ivan Aduna, Koh Young Technology, Inc.; Hemant Shah, IPC-2581 Consortium, Michael Ford, Aegis Software

Single Source of Truth...859
Crystal Tan, Yee Bing Hong, Beng Chye Tan, Doug Olson, Keysight Technologies



SMTA International 2022 Table of Contents

Technical Innovations (Tl) Track

TI1

Using the Principles of Concurrent Education to Teach a Post-Secondary Engineering Program...865
Tom Borkes, The Jefferson Project

Digital Factory...878
Olimpiu-Petru Datcu, ASM Assembly Systems GmbH & Co. KG; Luis Ponte, Critical Manufacturing; Martin Bajcar,
ASM Assembly Systems

Inline Assembly of Flex PET Circuits...885
Ara Parsekian, Ph.D., Harry Chou, Ph.D., lan Rawson, John Ukwuoma, Vahid Akhavan, Ph.D.,
PulseForge Corporation





