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Materials RestrictionMaterials Restriction ⁸⁸

Short Term Needs - Identified in 2009 iNEMI Roadmap

Å A strategy and action plan to facilitate low risk conversion of 
high -reliability applications to Pb -Free solders ӊ

Å Prepare for possibility of additional substance restrictions under 
RoHS and/or REACH (HBCDD, phthalates) 
RoHS REACH

Å Proactive programs to facilitate low risk conversion to 
halogenated flame retardant (HFR) - free and PVC -free material 
alternatives PVC

ï The environmental concerns with PCBôs containing halogenated 
flame retardants is that toxic dioxins may be produced during burning. 

₉ ӊ
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Industry BFR/PVCIndustry BFR/PVC --Free ProjectsFree Projects

Project Title Project 

Chair

Key Objectives Link for More 

Information

Expected 

Completion 

Date

HDPUG ïReliability 

of BFR/PVC -Free 

Notebook PWBs

Dell 

Wistron 

ITRI

Supply chain assessment of 100% BFR/PVC-

Free Notebook PWBs (board + components) 

and reliability assessment

www.hdpug.org Results expected 

in late 2009

HDPUG ïBFR/PVC-

Free Cables

Dell Assess a broad range of BFR/PVC-Free 

materials for different cable and wire 

applications.

www.hdpug.org Results and 

publication 

expected by early 

2010

IPC ïHalogen -Free 

Subcommittee (J -Std 

709)

Intel/Dell Develop a new BFR/PVC-Free standard 

(define maximum concentration values for 

halogens across a variety of applications, not 

just PCBs)

www.ipc.com Re-ballot in 

summer 2009

US EPA - Flame 

Retardants in Printed 

Circuit Boards

EPA Identify and evaluate commercially available 

flame retardants in FR-4 printed circuit boards 

and their environmental, human health and 

safety and environmental fate aspects.

http://www.epa.gov/

dfe/pubs/projects/p

cb/index.htm

Finalize report 

and publicize 

results in mid-

2009

iNEMI - HFR-Free 

PCB Material 

Evaluation

Intel Identify technology readiness, supply 

capability and standards development 

opportunities for ñhalogen-freeò alternatives to 

conventional printed wiring board materials

www.inemi.org Project completed 

in 2008 and 

presented at 

SMTAI



iNEMIiNEMI HFRHFR--Free Project PortfolioFree Project Portfolio

Completed projects 

ïHFR-Free PCB Material Evaluation ע ₉PCB ה

Active projects ѐ

ïHFR-Free High Reliability PCB ע ₉PCB

ïHFR-Free Leadership Program ע ₉

ÅHFR-Free PCB Materials (chaired by Intel & Cisco)

ÅHFR-Free Signal Integrity (chaired by Intel) ᶕ

New initiative 

ïPVC Alternative Initiative Ѽ Ԇ
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HFRHFR--Free Leadership Program Project MemberFree Leadership Program Project Member
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Technical Concerns Technical Concerns 

Solder Joint Reliability Solder Joint Reliability 

HF is ~10% stiffer

(8 layer .062ò board)

Lower mech stress limits

(higher SJR risk)

Courtesy iNEMI HFR-Free PCB project



Technical Concerns Technical Concerns 

Pad Crater Performance Pad Crater Performance ΩΩ
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HF has ~20% worse cold ball 

pull performance

Increase pad cratering

(higher rework risk)

Courtesy iNEMI HFR-Free PCB project

Some parameters will have less margin!
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Technical ConcernsTechnical Concerns

High Speed Signaling High Speed Signaling ᶕᶕ



2Gbit/sec (DDR3) data rates

Emerging buses are more sensitive!
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Technical ConcernsTechnical Concerns

High Speed Signaling High Speed Signaling ᶕᶕ



ÅPreconditioned: 3X (260ºC peak 

reflow temp)
Å3 minute heat up cycle
ÅTemp: 25ºC ï150ºC
Å1.5 minute cool down
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Technical Concerns Technical Concerns 

Good News: Via Reliability Good News: Via Reliability ̔̔

HF materials have 

10X better via 

reliability
(using IST testing)

̂ᾶ ҵ ╒ ̃


