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Introduction

The following pages are drafts of:

· ELFNET Issues Matrix – Collation and harmonisation of key issues for lead-free soldering implementation identified and prioritised by the ELFNET network during 2004

· ELFNET Solutions – A series of draft documents with Feedback Forms, with proposed Solutions to the prioritised Issues. To be used by ELFNET members in further development of the Solutions and to indicate commitment to ongoing involvement. Click on the weblinks to go to the ELFNET website.

These documents will be discussed at meetings in Eindhoven, Netherlands March 8th-9th 2005.

	No.
	Issue
	Definition
	Solution
	Connections
	IN
	TEG

	
	
	
	
	
	Suggested Ownership marked in red

	 
	Supply Chain
	 
	 
	 
	 
	 

	SC1
	Materials Declaration
	Compliance requires knowledge of materials content - need harmonisation of materials reporting
	Summarise Materials Declaration industry status (already on ELFNET website) - EU industry meeting
	NEMI Materials Declaration Group
	Consumer
	Solders

	SC2
	Component numbering
	Only half components manufacturers plan new part numbers - issues for configuration control, tracking etc
	Negotiate with components industry bodies, Pressure suppliers
	 
	Aerospace, Consumer
	Assembly

	SC3
	Marking & Labelling
	No universal agreement makes tracking, compliance, repair etc complex. JEDEC 97 too complex.
	Summarise marking & labelling industry status (already on ELFNET website) - EU industry meeting
	NEMI Component & Board Marking Group
	Aerospace, Automotive
	Solders, Components, Assembly, Recycling

	SC4
	Patents/IPR
	Effects on use restriction and price unknown
	Solution SC4 - Patents & IPR
	 
	Automotive
	Solders

	SC5
	Component availability, roadmaps
	Awareness of urgent transition timescales in supply chain SME's poor, transitional logistics huge, supply restrictions/cost increases possible
	Publicise and update roadmaps (ELFNET WP5) , large OEM's must pressure suppliers, develop & implement internal roadmaps
	Soldertec, IPC
	Consumer, ITTelecoms
	Assembly

	SC6
	Alloy Supply
	SAC alloy variations not fully assessed, commercial supply not mapped, current multi-element research ?not viable commercially
	Solution SC6 - Solder Alloy Supply
	Solder Council project US, Industry feedback on current EU formulation development research (eg. COST projects)
	  


	Solders


	 
	Design
	 
	 
	 
	 
	 

	D1
	Standards
	Need more information and more action on lead-free standards
	Link with standards committees, Summarise standards status (already on ELFNET website)
	IEC 91, IEC 107, ISO TC44/SC12, IPC/JEDEC, JEITA
	Aerospace, Automotive, IT/Telecoms
	 

	D2
	Obsolescence
	Repair of long lifetime products will require availability of leaded components
	Liaise with Industry Groups
	Components Obsolescence Group
	Aerospace, Automotive
	Components

	D3
	Compliance
	Several issues on scope, exemptions, lead-free definitions, regional variations unclear, compliance testing not harmonised
	Authoritative review of status, engage with EU and regional processes
	EU TAC, Member states government departments, Soldertec Global
	ITTelecoms, Automotive, Consumer
	Solders, Recycling

	D4
	Best Practice Guidelines
	Not available - alloys/process selection, categorisation, board design, patents, warranties, recycling
	Collate links
	NONE, GREENROSE, LFS-for-SMEs, LEADOUT, ?NEMI/IPC
	Automotive
	 

	D5
	Large & Complex Boards
	Thermal issues, component availability, board warping etc
	Solution D5 - Large Boards 
	 


	ITTelecoms
	 

	D6
	Servers, Storage, Networks
	Currently RoHS exempted but under review. Issues not clear.
	Solution D6 - Servers, Storage and Networks

	
	IT/Telecoms
	 


	 
	Materials
	 
	 
	 
	 
	 

	M1
	Tin Whiskers
	Pure tin finishes are very popular lead-free component coating but threat of shorts from whiskers. No industry standard measurement. Mechanism not yet fully understood for mitigation
	Solution M1 - Tin Whiskers
	PROTIN, TINWHISK, JEITA, NEMI
	Aerospace, Automotive
	Components, Reliability

	M2
	Thermal Compatibility
	Some component types not thermally compatible with higher lead-free process temperature
	Solution M2 - Thermal Compatibility
	 
	Aerospace, Automotive, ITTelecoms
	Components, Assembly

	M3
	Intermetallics
	More technical information required 
	Further define issue, review status, ?New Project
	 
	Automotive
	Solders, Components

	M4
	SnZn solders or other novel alloys
	SnZn appears to have promise for cost and temperature reduction if oxidation problems etc can be overcome
	Solution M4 -SnZn solders or other novel alloys
	 
	Consumer
	Solders

	M5
	Cu-OSP and other optimal finishes
	Cu-OSP appears to have promise for cost reduction if temperature compatibility problems etc can be overcome. NiAu, HAL (boards) and pure Fe, Ni, Sn, SnAg (components) desirable?
	Review current work by manufacturers - ?New Project
	 
	Consumer
	 

	M6
	Flux Interaction
	More info required - ?impact on cleaning
	Authoritative review 
	 
	 
	Solders, Assembly

	M7
	Solder Alloy Properties
	Much work has been done but properties info not widely available
	Solution M7 - Solder Alloy Properties
	NIST database, COST 531 dbase project
	 
	Solders, Reliability

	M8
	High Temperature solders
	High lead, eg die-attach solder exempt, no viable replacement
	Authoritative review of status then ?New Project
	 
	 
	Solders

	M9
	Component Shelf Life
	There is very little public information about shelf-life of lead-free coated components and no international standard.
	Search for existing data, ?New Project
	 
	 
	Components

	M10
	Boards
	A number of issues related to boards - halogen-free laminates, finishes, warping, multilayer, flexible substrates
	Link to existing data.
	 
	 
	Components, Assembly

	M11
	Solder paste performance
	A set of issues relate to this including pot life, stencil wear, printing, compatibility
	Collate existing data
	 
	 
	Assembly, Solders

	M12
	MEMS Capping
	More control of wetting and flux needed especially for miniaturized devices. Hermeticity important. Lower melting flux-free AuSn alternatives required.
	Solution M12 - MEMS Capping
	 
	Consumer
	Solders, Assembly

	M13
	Thermal Capabilities
	Effects of additions, eg interactions with finishes will  modify microstructures. ? potentially benficial effect of additions of nano-particles, grain refiners.
	Solution M13 - Thermal capabilities of solders
	
	Consumer
	Solders


	 
	Process
	 
	 
	 
	 
	 

	P1
	Solder/Finish Compatibility
	Transitional issues for forwards and backwards compatibility not fully assessed - eg. Bi coatings, lead-free BGA's/SnPb process
	Solution P1 - Solder/Finish Compatibility
	 
	Automotive, ITTelecoms
	Solders, Components, Assembly, Reliability

	P2
	Reflow Equipment, Profiling
	Must be capable of limiting temperature gradients, costly upgrades sometimes necessary, profiling effects & standards
	Liase with equipment manufacturers, Link to existing information
	 
	Consumer
	Solders, Assembly

	P3
	High Yield/High Volume
	Not fully defined
	CEM negotiation
	 
	Consumer
	 

	P4
	Effect of cooling rate
	Cooling rate is not typically well controlled, however experience shows that new microstructures may mean this becomes a key factor.
	Authoritative review of status then New Project
	Soldertec project proposal
	 
	Assembly

	P5
	Wave Equipment & Process Control
	Issues include pot erosion, cooling, pre-heat, drossing, contamination, wave design, fillet-lifting
	Link to existing projects & guidelines, members discussion 
	NONE, IMECAT, EFSOT, other published articles & Guidelines
	 
	Assembly

	P6
	Hand soldering
	Operator retraining, solder tip dissolution, temperatures etc
	Link to existing projects & guidelines, members discussion, ?New Project 
	LFS-for-SME's, other published articles
	 
	Assembly

	P7
	Rework & Repair
	Not fully defined, effect on reliability
	Solution P7 - Rework & Repair
	 
	Aerospace, Automotive, ITTelecoms
	Assembly, Reliability

	P8
	Alternative soldering technologies
	Vapour phase, Laser, Selective - Effect on design rules, merits vs conventional 
	Link to existing project. ?New Project
	LFS-for-SMEs
	 
	Assembly

	P9
	Alternative joining technologies
	Adhesives, mixed assembly, spot welding
	Link to existing projects & info ?New Project (medium-term)
	IMECAT
	 
	Assembly

	P10
	Voiding
	Temperature dependence, joint quality, via in pad & BGA
	Authoritative review
	 
	 
	Assembly

	P11
	Merits of Nitrogen
	Is it really necessary? - ppm O2, solder balling, bridging
	Authoritative review
	 
	 
	Assembly

	P12
	Test & Inspection
	MDA needs to be addressed - needle probes, PCB finishes, X-Ray reconfiguration, AOI standards, adaption
	Authoritative review
	 
	 
	Assembly

	P13
	Miniaturised Components
	Nothing yet available for components of dimensions 01005 and smaller, or flip chip down to 50mm pitch .
	Solution P13 - Soldering Miniaturized Components 

	 
	Consumer
	Assembly


	 
	Quality & Reliability
	 
	 
	 
	 
	 

	QR1
	Acceleration Factors
	Parameter required for FEM modelling and lifetime prediction 
	Look for existing information or New Project
	 
	Aerospace
	Reliability

	QR2
	Long-Term Reliability
	Long-term (>5 years) studies info scarce
	Solution QR2 - Long-Term Reliability
	 CALCE, US
	Aerospace, ITTelecoms
	Reliability

	QR3
	Short-Term Reliability Data
	Numerous studies but info not available, database desirable, industry needs are pragmatic
	Solution QR3 - Reliability Data Exchange, 
	ELFNET Affiliates, ELFNET Project dbase
	Automotive
	Solders, Reliability

	QR4
	Field Failures
	More information about defects, field failures and failure analysis is needed
	?Database, Collate links
	Japanese companies, Soldertec, Defect CD-ROMs
	 
	Reliability

	QR5
	Test Methods
	Existing standards not easily adapted, Drop, Vibration, TCML, Chemical attack needed
	Collate and link to existing research projects globally ??New Project
	NPL Project
	Automotive, Consumer, ITTelecoms
	Reliability

	QR6
	Requalification 
	Not fully defined
	Further define issue, collate existing information
	 
	Automotive
	 

	QR7
	Quality & Reliability Standards
	Not available
	Solution QR7 - Quality & Reliability Standards
	GREENROSE, LFS-for-SMEs, LEADOUT
	Automotive
	Reliability

	QR8
	Harsh environments
	Some applications, including safety critical are in harsh environments - lowhigh temperatures/vibration  reliability/lifetime not fully understood
	Solution QR8 - Harsh Environments
	 
	Automotive
	Solders

	QR9
	Case studies / Product-Based Guidelines
	Not widely available
	Collate and link to existing info
	NONE, GREENROSE, LEADOUT
	Consumer
	 

	QR10
	Test Equipment Sharing
	A list of ELFNET Members testing equipment desirable for exchange hire
	?ELFNET Website listing
	 
	 
	Reliability


	 
	Recycling
	 
	 
	 
	 
	 

	R1
	Life Cycle Management
	Design for Recycling - Environmental/Biological/Worker impact not fully assessed - costs and merits of recycling not fully explained - Mass Balances required - ?future scenarios - increasing joint lifetime
	Collate and link to existing info - Link to existing projects
	EFSOT, US projects
	Consumer
	Recycling

	R2
	Regulation
	European overview of national WEEE recycling regulations required - plus worldwide WEEE massflow, acceptable export etc in practice
	Solution R2 - National WEEE Recycling Regulations
	EFSOT, VERC
	 
	Recycling

	R3
	Infrastructure & Competence
	Information on EU recycling infrastructures, capabilities and research activities not available
	Solution R3 - European Recycling Infrastructure
	VERC
	 
	Recycling

	R4
	Technology Impact
	Technical and Economic Impact of lead-free soldering on recycling business not fully assessed - increased Ag, Bi/Sb etc in refining, incineration
	Collate and link to existing info - Link to existing projects - ?New Project(s)
	EFSOT, US projects
	 
	Recycling

	R5
	Specific Technologies
	Not enough recycling data on specific technologies - eg. flip-chip, plated plastics 
	New Project(s)
	 
	 
	Recycling

	R6
	New Processes
	Several opportunities exist for new technology developments in .. eg. selective precious metal recovery, plating solutions, automated identification/separation, solder recovery/reuse
	Collate and link to existing info - Link to existing projects - Prioritise opportunities > New Project(s)
	EU Recycling/Waste Networks eg  MINIWASTE
	 
	Recycling

	R7
	Dissasembly & Reuse
	Needs optimisation - merits not fully understood - different end-of-life scenarios - component obsolescence/qualification/standards
	Solution R7 - Reuse and Dissassembly
	 
	 
	Recycling
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