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AgendaAgenda

Halogen Free (HF) --- Conversion Drivers

Definitions / Standards
HF Conversion Challenges

Compliance methodology, reliability, performance, 
design

Intel HF Roadmap
PVC Risks/Concerns
Summary
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Halogen Free (HF) Conversion DriversHalogen Free (HF) Conversion Drivers

Global Environmental Responsibility 
– Bio-accumulation
– Toxicity of flame retardants & vinyl chloride
– Dioxins released during EOL burning

Legislation (implemented and pending)

Non-Governmental Organization (NGO) 
pressure to address environmental issues

Data source: F. Abrams, IPCSupporting an environmentally sustainable future
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Data Source: Dell

Typical Halogen Content in System IngredientsTypical Halogen Content in System Ingredients

Note : 209 components analyzed, power adapter not included
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Halogen-free - What is different?

Halogen-free changes the flame retardant used for epoxy 
laminate materials

• Current halogenated flame retardant (TBBPA) is part of the 
backbone of the epoxy chain.

Halogen-free flame retardants come in 2 primary forms
• Fillers – metal hydroxides
• Epoxy backbone modifications – Organo-phosphorous or 
nitrogen compounds

Halogen-free changes the fundamental composition of resin material 
with no one choice dominant
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Based on Current Specs: Halogen free does not mean “zero halogens”

Fluorine, Iodine, and Astatine (Group VIIA halogens) are not restricted in the industry definition of 
“halogen-free”

These standards are applicable to PCB/component laminate materials

Some customers have different requirements than the standards listed here
– Nokia: Br, Cl and their compounds, and Sb2O3 <1000ppm of the wt of plastic resin + PVC free
– Apple requires meeting <900ppm Cl or Br at the homogeneous material level for elemental Br/Cl

Standard being developed :  J-STD-709 to address all ingredients except PCB laminates 

“HF” Standards/Definitions

There is no single standard/definition accepted by all !
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HF Conversion ChallengesHF Conversion Challenges

Compliance and Verification 
Methodology
– EN14582
– XRF
– …….

Industry Acceptable Standards
– Beyond BFRs

Need Collaboration across entire Eco-system 
to create acceptable standards and verification methodology
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Halogenated core material properties:  MaximumHalogenated core material properties:  Maximum

Halogenated core material properties:  MinimumHalogenated core material properties:  Minimum

HF Material Property ValueHF Material Property Value

HF Substrate Core MaterialsHF Substrate Core Materials

• Properties of Evaluated HF Cores are comparable to Halogenated 
core properties
• Lower CTEz1 is preferred.
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Reliability Performance 
Equivalency 
- Right material selection wrt thermal stability of 

flame retardants

- Better management of moisture exposure time in 
manufacturing environment

- Right design to ensure no loss of adhesion

Business Impact
- Line item mgmt

- Volume effect/cost

HF Conversion Challenges HF Conversion Challenges ---- 
SubstrateSubstrate

Requires Collaboration across entire Eco-system for comprehensive 
conversion strategies and material solutions
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HF Conversion Challenges HF Conversion Challenges ---- PCBPCB
Electrical – Impedance adjustments for higher Dk
Mechanical – Pad adjustments to resist pad cratering
Reliability – Margin analysis and redesign if necessary
– Lower shock performance

Board assembly solder paste, flux in early stages of TD
Business impact 

HF MB is not a drop in solution; Massive volume 
of work remains!
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45nm Flip-Chip 
Lead-Free 
Process*

20112009

65nm Lead-
Free bump

45nm Flip-Chip 
No HFR

Driving Environmental SustainabilityDriving Environmental Sustainability
Intel and IPC go HalogenIntel and IPC go Halogen--freefree
EMT Worldwide,EMT Worldwide, January 21, 2008January 21, 2008
The main goals of the symposium are to share halogenThe main goals of the symposium are to share halogen--free free 
technology, provide a forum to discuss potential halogentechnology, provide a forum to discuss potential halogen--free free 
concerns and identify opportunities to address them, and concerns and identify opportunities to address them, and 
begin the process of industry alignment on halogenbegin the process of industry alignment on halogen--free free 
materials materials 

Intel Shakes the Lead OutIntel Shakes the Lead Out
Sumner Lemon, PC World, May 23, 2007 Sumner Lemon, PC World, May 23, 2007 
Chip giant will quit using lead in CPUs, starting with the Chip giant will quit using lead in CPUs, starting with the 
PenrynPenryn line. Intel Corp. will stop using lead in its line. Intel Corp. will stop using lead in its 
upcoming microprocessors, eliminating one of the most upcoming microprocessors, eliminating one of the most 
toxic components used in semiconductors from its toxic components used in semiconductors from its 
product line. product line. 

*45nm product is manufactured on a Lead Free process.  Lead-free per EU RoHS directive July, 2006 (2002/95/EC, Annex A). Some EU RoHS exemptions may apply to other 
components used in the product package.

**45nm Applies only to halogenated flame retardants & PVC in components. Halogens are below  900 PPM bromine & 900 PPM chlorine.

Under 
Evaluation

What’s Next?

• Improve Recycling

• Reduce Waste Stream 

• Less Energy Consumption

IntelIntel’’s Leads Lead--free & Halogenfree & Halogen--Free        Free        
Technology ProgressionTechnology Progression

Intel’s Phased Approach to lead and halogen free
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45nm Flip-Chip
HF Build-up    
HF Solder 

Resist  
HF Via Plug
HF Underfill 

HF Core

65nm Flip-Chip    
HF Build-up 
HF Solder 

Resist 
HF Via Plug 
HF Underfill

H Core

Time

IntelIntel’’s Halogen Free Technology Progressions Halogen Free Technology Progression

* Applies to components containing flame retardants & PVC only. Halogens are below  900 PPM bromine, 900 PPM chlorine, and 1500 PPM combined bromine and 
chlorine. 

2008

Intel’s steady progress towards HF conversion  eliminating  
BFRs from 45nm (CPU) and 65nm (Chipset)
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Evaluating Fire Safety Evaluating Fire Safety vsvs Ecology RisksEcology Risks

PVC
– How do we evaluate immediate safety concerns against long term 

ecology issues?

Proper Balance is needed
Fire death risks Recycle and landfill

or burn issues

• Focus on Protecting Customers & Users
• Critical Safety Aspects of PVC Removal in All Applications must be 

Understood
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SummarySummary

Collaboration across the entire eco-system is required 
to develop:

Agreed upon Standards
Methods for verification
Robust guidelines for matl solutions
Equivalency (electrical, design, reliability)
Business Strategy for conversion, line item mgmt , 
and cost impact
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Back UpBack Up
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IntelIntel’’s Halogens Halogen--Free PositionFree Position

Intel supports removal of Brominated Flame Retardants (BFR) and 
Polyvinyl Chloride (PVC) and is driving to Platform level 
compliance 
– Silicon, by nature, meets this definition
– BFR/PVC materials traditionally found in substrates and solders
– All new component development to be based on HF technology
– Board transition dependent on supply chain readiness 

There is lack of scientific data that would warrant removal of 
elemental Bromine/Chlorine from electronic products
– Only one customer has requested to date
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MBB JEDEC SpecificationMBB JEDEC Specification
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Brominated flame retardants examplesBrominated flame retardants examples

TBBA: Tetrabromobisphenol A
PBDE:  poly(Brominated diphenyl ethers) 
Deca BDE: Deca-bromo diphenyl Ethers 
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UL94 VUL94 V--0 Flammability Rating0 Flammability Rating
To meet UL94 V-0 flammability criteria, the samples must have:

–Avg flame time < 5 seconds
–Max flame time < 10 seconds

• H and HF cores meet UL94 V-0 flammability rating. 

• Core shows margin even after 10X Pb-free reflows in hammer test.


	Slide Number 1
	Agenda
	Halogen Free (HF) Conversion Drivers
	Slide Number 4
	Halogen-free - What is different?
	Slide Number 6
	HF Conversion Challenges
	HF Substrate Core Materials
	HF Conversion Challenges --�Substrate
	HF Conversion Challenges -- PCB
	Intel’s Lead-free & Halogen-Free        Technology Progression
	Intel’s Halogen Free Technology Progression
	Evaluating Fire Safety vs Ecology Risks
	Summary
	Back Up
	Intel’s Halogen-Free Position
	MBB JEDEC Specification
	Brominated flame retardants examples
	UL94 V-0 Flammability Rating

