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OUTLINE

20th Century Manufacturing Outsourcing

Outlook 2016

Re-shoring: bring manufacturing back

What is needed?

Quantification of Product Life Cycle Risks

cEDM Tool Box
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THE 20TH CENTURY MANUFACTURING OUTSOURCING

Focus on the core business

Low cost electronics manufacturing by EMS:
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THE TREND

US  Mexico

West  East Europe
 China
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THE 20TH CENTURY MANUFACTURING OUTSOURCING

The result

Electronics is everywhere

China: The world’s factory

US-Europe: major decline in manufacturing activity and know-how ...
... that is needed for cost effective, qualitative product development

Highly complex and fragmented supply chain

Declining quality and reliability

Counterfeit: >10% of electronic components

Copyright  “The right to copy”

Slow response speed to customer driven changes.

A lot of hidden costs: non-quality, communication, engineering changes, design iterations,...

Transport: cost, environment
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20 YEARS OF ELECTRONICS OUTSOURCING
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OUTLOOK 2016 - INDUSTRY
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“THE TIMES THEY ARE A-CHANGIN’ ”?

More: http://reshoringmfg.com/

http://reshoringmfg.com/


www.cedm.be

OUTLOOK 2016 - GOVERNEMENT

6

“THE TIMES THEY ARE A-CHANGIN’ ”?
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DRIVERS FOR RE-SHORING

Industry

Rising total landed cost

Increasing labour cost

China: +10%/y (‘00-’05) +19%/y (‘06-’10)

Increasing transport costs: oil x3 since ‘00

Cost of (larger) inventory

Product quality

Intellectual Property

Ease of doing business

Proximity to customers

Mitigate supply risk
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Governements

Jobs: 1 manufacturing job + 2.5 support

Higher pay than service sector

More R&D  innovation, IP

More export, less import

Ref: EPRS-study – Reshoring of EU manufacturing – 21/03/2014
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MOST LIKELY PRODUCTS TO BE RE-SHORED

Expensive to transport: 

ex. Heavy machinery

“Dynamic” goods subject to frequent 

changes in consumer demand and short 

product life-cycles

Products where safety concerns are 

important
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OUTLOOK 2016 - EU

Factories of the Future – Industry 4.0

Horizon 2020 “Industrial Leadership” category 2014-2020: €17 billion

Skills 4.0 (Human-centered Manufacturing)

Need for highly skilled, efficient workforce

Nearshoring in Eastern Europe

R&D support, skilled workforce, infrastructure

Carbon Neutral Manufacturing

Energy consumption, renewable energy

Additive Manufacturing

3D printing-as-a-service model

Nanotechnology
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EU DRIVERS:  TOWARDS 20% GDP BY 2020

Manufacturing in EU: 15% GDP

33 million employees
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WHAT IS NEEDED?

Product:

Dynamical

Quality

Safety  reliable

High value

Challenge:
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Trustworthy PREDICTION of all 

Product Life Cycle aspects
(without costly, long duration prototyping & testing)

Design-for-eXcellence
Manufacturing, Reliability, Logistics, Cost,...
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WHAT IS NEEDED?

PRODUCT LIFE CYCLE & SUPPLY CHAIN

Status
• Many players.

• International. 

• Very complex.

• Fragmented responsibility.

• Little academic support 
and education 
(esp. at master level)

Consequence

• Poor electronic product 
specification.

• Poor control of product and 
supply chain quality and 
performance.

• Development of design 
guidelines has stopped.
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Electronic 

Assembly

realisation

Product concept

OEM

Product design

OEM-ODM

Physical design

OEM-ODM-

Design house

Manufacturing

OEM-ODM-EMS

Distribution

OEM-ODM-EMS

Customer

Qualification

OEM-ODM-Testlab

PCB

Components

Materials

Packaging
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Product concept

OEM

Product design

OEM-ODM

Physical design

OEM-ODM-

designhouse

Manufacturing

OEM-ODM-EMS

Distribution

OEM-ODM-EMS

Customer

Qualification

OEM-ODM-Testlab

PCB

Components

Materials

Packaging

WHAT IS NEEDED?

SCIENTIFIC/ACADEMIC SUPPORT
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Academic

support 
Science based

method

Science based

method

Experience-based industrial approach

Insufficient scientific basis and 

possibilities for education : 
• PCB/PBA technology

• Substrate manufacturing

• Electronics assembly

• Test coverage

• Failure-mechanisms

• Design-for-X

• Reliability tests

• etc.

to handle challenges of  

complexity, quality and 

reliability
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WHAT IS NEEDED

• From experience to science based product development and 

manufacturing

• IC realisation as a source of inspiration: 

Each realisation element of an IC has a EA ‘sibling’.

12

EA realisation

• Materials
polymers, metals, solder, interfaces 

• Process-steps
lamination, drilling, plating, lithography, printing, 
assembly, soldering,…

• Production-flow
substrate build-up, assembly flow

• Test and analysis

• Design – layout - DfManufacturing

• Reliability

IC realisation

• Materials
semiconductors, metals, insulators, interfaces 

• Process-steps
oxidation, implantation, deposition, lithography,…

• Production-flow
IC process flow

• Test and analysis

• Design – layout - TAD

• Reliability
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CEDM MISSION
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To support industry 
in the development and manufacturing of 

high quality, reliable and cost-effective 

electronic modules (PBA) 

by means of 

knowledge creation and sharing, 

scientifically sound methodologies,

collaboration throughout the 

electronic supply chain. Better electronics at reduced cost through 

science based design & production methodologies

Industrial 
Services

Funded 
Research 
Projects

Collective 
Output

cEDM 
community

cEDM 
expertise



www.cedm.be

QUANTIFIED ASSESSMENT OF PLC RISKS

Product Life Cycle of electronics
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Concept Design Prototyping

Industrialization Production

Operation

Decommissioning Reuse – Recycle – Waste

Maintenance

Development

Manufacturing

Use

End-of-Life

Qualification

cEDM

Guidelines

&

Tools
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CEDM GUIDELINES: NEW STRUCTURE
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New guidelines:

EDM-D-013: Thermal Design of Electronics

EDM-M-007: 
Printed Board Assembly Defect Modeling. 
Extracting DPMO Values from Production Data.

Available at www.cedm.be
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QUANTIFIED ASSESSMENT OF PLC RISKS

Development: critical aspects

• Engineering cost

• Time-to-market

Minimize:

• Redesign

• Prototyping iterations: 

right first time

• Qualification failures

Maximize: PREDICTABILITY

Design-for-X guidelines & tools:

Manufacturing, test, reliability/robustness, logistics
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QUANTIFIED ASSESSMENT OF PLC RISKS

Manufacturing: critical aspects

• Cost

• Volume ramp-up

• Delivery performance

Maximize yield

Minimize labour

Minimize Work-in-Progress (test & repair)

Design-for-Manufacturing, Test, Cost, Logistics,...
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QUANTIFIED ASSESSMENT OF PLC RISKS

Use: critical aspects

• Quality

• Reliability

• Performance

• Availability

• Low maintenance cost

Design-for-Quality and Reliability

Quality and Reliability quantification
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QUANTIFIED ASSESSMENT OF PLC RISKS

End-of-Life: critical aspects

• Replacement

• RoHS/WEEE

• Toxicity

• Waste treatment cost

• Recycling revenue

Design-for-RoHS/WEEE, 

disassembly, recycling

BOM based material 

identification
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CEDM TOOL BOX
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CEDM TOOL BOX

• Design-for-Assembly: BOM based

• Quantified Quality
• DPMO/yield

• Test coverage

• Assembly
flow & time

• Assembly model and 
DfA evaluator

• Design impact on 
assembly flow and 
efficiency
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Bill of Materials
Product Input

Process Parameters

Virtual Assembly Line
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CEDM TOOL BOX

PCB laminate specification: specify FR4 type
• (Cohesive) delamination

• Via failure: new analytical model

• Prediction of failure probability: production & operation

• >200 laminates: PCB Laminate Overview on www.cedm.be
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Delamination Via cracking

http://www.cedm.be/
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3. CEDM TOOL BOX

Manufacturing: 

Through Hole filling 

in wave soldering
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NEW: 

% through hole fill
Assembly:

wave soldering
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CEDM TOOL BOX
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NEW:
Thermal via for bottom terminated SMD PCB layout:

DfA & thermal design
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CEDM TOOL BOX
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PBA design:

D-f-Reliability

“How FMEA can improve the reliability of your 

product”

Presented by: Riet Labie, imec

10h00 - Thursday 12 January, 2017
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CEDM TOOLBOX

• Reliability extension to 

• Analytical solder joint lifetime model

• 2 & 3D models for assemblies with flexible component on 

flexible substrates calculating forces and moments on solder

joints

• PCB and package flexibility taken into account
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To replace IPC-D-279’s:

Under development

PBA design:

D-f-Reliability
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CEDM TOOL BOX
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BOM based

identification

of

materials

Au

Al

Ta

PBA certification:

Material declaration

RoHS – Reach

Conflict materials

PBA design:

Green Design

D-f-Environment

D-f-Recycling
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CEDM TOOL BOX

Full Material Declaration

Material Composition Models 

Solder:  pad & stencil data
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CEDM TOOL BOX
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Under development: 
BOM based prediction reflow soldering 

temperature differences across the PBA

Assembly:

reflow soldering
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FUNDED PROJECTS
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IWT O&O Rev-Up
• Reliability testing

• Physics-of-Failure based

• Interconnection

• Surface Insulation Resistance

• “health monitoring”

ICON Compact
• Physics-of-Failure based 

reliability modeling

• Interconnection

• Selected components

• Time-dependent failure in

product development.

VIS-traject InProVoL

• DfR Guidelines

• DfR Tools

• Industrial implementation

• ConsultancyStart: 1/10/2015

You can join the

consortium and

get early access

to the results!
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THE CEDM COMMUNITY

cEDM 
Partners

cEDM 
Members

Nevat EMS 
(NL)  

Members

SPM(DK) 
Associated 
Members

Founding Partners

cEDM Community

> 140 companies & organizations

2016: +15
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