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Automotive Electronic Material Challenges 

Statement of Work Review

• Introduction of Project Chairs

• Overview of iNEMI/Project Process

• Company participation in Statement of Work 
(SOW)  development

• Introduction

• Project Details

• Summary and next steps

• Q&A

Agenda

Note: All phones will be on mute until the end of the presentation
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Automotive Electronic Material Challenges

• Anil Kurella… Intel, Material Scientist, Product Quality and 
Reliability Group
– Dr. Anil Kurella works in Product Quality and Reliability group at Intel focusing on electronic 

interconnects at board and system level. 

– His focus areas are failure analysis, corrosion and energy efficiency for high performance 
computing.

– He has published over 20 technical papers in peer reviewed journals/conferences in the area of 
electronic hardware reliability and materials processing.

• Anitha Sinkfield… Delphi, Global Manufacturing Technology Team 
Leader for Coatings and Adhesives
– Responsible for global implementation of conformal coating and adhesive assembly processes 

for Electronics & Safety division of Delphi

– 24 years experience in Automotive Electronics Materials and Packaging

– Materials Science and Engineering BS (Cornell Univ.,  1992) and MS (Univ. of Illinois, 1996)

– Former President, Indiana Chapter of International Microelectronics And Packaging Society 
(IMAPS)

Project Leaders
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iNEMI and
Project Process

Mark Schaffer
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About iNEMI

International Electronics Manufacturing Initiative (iNEMI) is an industry-led consortium 

of around 100 global manufacturers, suppliers, industry associations, government 

agencies and universities. Working on advancing manufacturing technology since 1994.

Visit us at www.inemi.org

5 Key Deliverables:

• Technology Roadmaps

• Collaborative Deployment 

Projects

• Research Priorities Documents

• Proactive Forums

• Position Papers

3 Major Focus Areas:

• Miniaturization

• Environment

• Medical Electronics

Mission: Forecast and Accelerate improvements in the Electronics       

Manufacturing Industry for a Sustainable Future.

http://www.inemi.org/
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The Project Process - 5 Steps

SELECTION

DEFINITION

PLANNING

EXECUTION / REVIEW

CLOSURE

1

2

3

4

5

Limited to iNEMI Members

Open for Industry input

------------------- iNEMI Technical Committee (TC) Approval Required for Execution
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Company 
Participation in 

SOW Development
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Statement of Work (SOW) Development

Company Participation

• Intel

• Delphi

• MacDermid

• DOW Electronic Materials

• IMEC

• Universal Instruments
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iNEMI Project on 
Automotive Electronic 

Material Challenges

Introduction

Mark Schaffer



Project 

Leader(s):

Project Start:

Estimated End:

Purpose and Scope of Project Project Tasks

Status Update

Problem 

Statement:

99

Anitha Sinkfield (Delphi), Anil Kurella (Intel)

For passenger compartment automotive electronics lack of proper materials/interface 

understanding is impacting long term reliability predictions 

Automotive Electronic Material Challenges

• Measure functional performance of small 
geometries through understanding a combination 
of material properties and interface properties.  
Gaps and recommendations will be identified and 
closed, where possible in the project timeframe.  

• End goal is to have the necessary information to 
predict reliability of technology to reduce design 
cycles.  This would optimize reliability and reduce 
costs for the industry as a whole.

12-14

2-16

• Identify dominant failure mechanisms and use this 
to focus on particular materials or categories of 
materials and/or components.  

• Prioritize key properties for predictive modeling of 
reliability and performance

• Identify tests and test methodologies for small 
geometries and relevant interface properties for 
selected materials and categories.  This may 
result in recommendations for developing test 
methods as a follow-on project

TC approved the initiative to be a project 9/3/2014  

Call for participation webinars 9/15 and 9/16

Sign-up through October 31, 2014

Kickoff Meeting Early December.
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Project Summary

•Problem
– For passenger compartment automotive electronics lack of proper 

materials/interface understanding is impacting long term reliability 

predictions 

•Opportunity
– Predict and understand functional performance of small geometries in 

harsh environments through measurement of material and interface 

properties

•Goal
– Measure functional performance of small geometries through 

understanding a combination of material properties and interface 

properties.  Gaps and recommendations will be identified and closed, 

where possible in the project timeframe.  

– End goal is to have the necessary information to predict reliability of 

technology to reduce design cycles.  This would optimize reliability and 

reduce costs for the industry as a whole.
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iNEMI Project on 
Automotive Electronic 

Material Challenges

SOW Review

Anitha Sinkfield
Anil Kurella
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Background

Automobiles are incorporating more and more electronics 

from various industry sectors that have not been optimally 

designed for use inside the passenger compartment. The 

conditions therein include thermal cycles, shock, vibration 

and heat aging with reliability expectations beyond typical 

consumer electronics (10 – 20 years). 

The drive for miniaturization coupled with automotive 

reliability expectations requires better understanding of 

material properties beyond standard bulk analysis.
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Background

•Consumer electronics (eg. cameras, capacitive touch, 

curved displays) are moving into the automotive space 

and are not really designed for the passenger 

compartment environment (eg. thermal cycling, humidity, 

Shock and Vibration...) 

– Issue is “under testing” or under designed for 

automotive (reliability issues)

•Some higher end use electronics (radar, GPS/Navigation) 

from military-level applications are moving into non-

military automotive vehicles as well.

– Issue is “over testing” or over designed for automotive 

(cost issues)
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Scope of Work (Phase 1)

•Understand the combination of material and interface 

properties in order to measure functional performance of 

small geometries

•End goal is to have the necessary information to predict 

reliability

– reduce design cycle time to optimize reliability and 

reduce costs for the industry as a whole
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Key Objectives (1 of 3)

• Identify dominant failure mechanisms and use this to 

focus on particular materials or categories of materials 

and/or components.  
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Key Objectives (2 of 3)

•Prioritize key properties for predictive modeling of 

reliability and performance
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Key Objectives (3 of 3)

• Identify tests and test methodologies for small 

geometries and relevant interface properties for selected 

materials and categories.  

– This may result in recommendations for developing 

test methods as a follow-on project
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IS / IS NOT Analysis
This Project IS: This Project IS NOT:

Provide initial analysis of what the Project IS and IS NOT

Material Specification Development Standards Development

Passenger Compartment Not biased to any supplier

Materials-centric with Component concerns 

based on material issues within component
Under the hood

Review of existing standards, testing Development of testing standards

Identifying failure mechanisms Model Development

Identifying key properties  that can be used in 

predictive models/simulations needed to reduce 

design cycles

Optimizing reliability properties/requirements of 

consumer/military electronics for use in 

automotive applications 
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Anticipated output

• Identify dominant failure mechanisms in automotive electronics

– Utilize the DFMEA approach and publish the generic FMEA

– Eg. Heat // Vibration // Contamination //mechanical load // moisture 
exposure… 

• Identify particular materials categories to focus project.  

• Prioritize key properties for predictive modeling of reliability and 
performance

• Publish a report where we identify tests and test methodologies for 
selected materials 

– Eg.  How would we measure or predict the tensile strength of a 
0.5mm solder ball ; Plug-in USB port reliability; Camera 
Connections/flex cables

• Identify existing models

• Recommendations for developing test methods as a follow-on 
project
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Prospective Participants
At least one representative from the following key areas

• Customers (Automotive Electronics OEMs)

– Delphi

– Flextronics

• Component Suppliers

– Intel

• Material Suppliers

– Dow

– Henkel

• Raw Material Suppliers/ Material Scientist / Academic

– CALCE
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Project Schedule & Tasks

• The Timetable for this project is about 12 months

TASK LIST Q1 Q2 Q3 Q4 Q5

Identify dominant failure mechanisms (@ 

interface)

Identify materials/categories to focus on

Prioritize key properties for predictive modeling 

of reliability and performance 

Identify tests/test methods for small geometries 

for selected materials/categories
(May result in a recommendation to develop a method)

Identify relevant interface properties/ test 

methods

Develop Gap Analysis and Recommendations
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iNEMI Project on 
Automotive Electronic 

Material Challenges

Summary and Next 
Steps

Mark Schaffer
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Summary and Next Steps

• Project has been approved by the iNEMI Technical Committee

• Open Enrollment for Project Sign-up will continue until October 31, 2014

• More information can be found at the Automotive Electronic Material Challenges page

• Steps for Joining the Project

– Please note: iNEMI membership is required to participate in the iNEMI Automotive 

Electronic Material Challenges Project. The period for becoming a founding 

member of this project will close on October 31, 2014. Steps for joining the project 

are outlined below.

• For iNEMI members:

– Complete and sign the project statement

– Fax the completed statement to +1 (703) 834-2735 or scan + email to infohelp@inemi.org

• For non-members:

– Discuss annual membership fees with Bill Bader in North America 

(bill.bader@inemi.org), Haley Fu in Asia (haley.fu@inemi.org), or Grace O'Malley in 

Europe (gomalley@inemi.org).

– Complete the iNEMI membership application. (www.inemi.org)

– Fax the completed documents to +1 (703) 834-2735 or scan + email: infohelp@inemi.org.

– Complete and sign the Project Statement

– Fax the completed statement to +1 (703) 834-2735 or scan + email: infohelp@inemi.org.

mailto:infohelp@inemi.org
mailto:infohelp@inemi.org
mailto:bill.bader@inemi.org
mailto:haley.fu@inemi.org
mailto:gomalley@inemi.org
http://www.inemi.org/
mailto:infohelp@inemi.org
mailto:infohelp@inemi.org
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www.inemi.org
Email contacts:

Mark Schaffer

marks@inemi.org


