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IBM Platform Symposium – September 14-15, 2004

• Artesyn’s Approach to RoHS Compliance
– RoHS summary
– Project implementation strategy
– Process development status
– Reliability test plan
– Reliability test status and results
– RoHS content testing
– Supply chain status
– Issues
– Implementation roadmap
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What is RoHS? Restriction of Hazardous Substances

• RoHS legislation bans six substances from products destined 
for shipment to EU countries – effective July 1, 2006

– Cadmium (Cd)
– Hexavalent Chromium (Cr6+)
– Mercury (Hg)
– Lead (Pb)
– Polybrominated biphenyl (PBB)
– Polybrominated diphenyl ether (PBDE)

• The law exempts the use of lead in solder, on high end storage and 
telecom equipment – but most customers intend to ship lead-free 
products in advance of the 2006 date
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Implementation strategy

• Ensure backward/forward process compatibility
• Components:  Sn with Ni barrier or Ni-Pd-Au
• Board: high Tg laminate 
• Board finish: OSP

• Reliability testing incorporated into implementation plan

• Global control of solder paste, wave flux choice

• Early (and continuous) factory involvement
• Process development
• Process qualification
• Equipment upgrades
• Lead-free sample builds
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Lead-free process development status

• SMT reflow
– Processes developed in China & Hungary
– SAC305 no-clean solder paste chosen
– Customer evaluation samples built, 5 products
– Average 245°C peak, 8°C ∆T
– High temperature OSP coating performed well
– Test yield, CpK high

• Wave solder
– Process developed in China
– SAC305 bar solder chosen
– Factory standard no-clean flux
– Little change to current production parameters
– Customer evaluation samples built, 2 products
– High temperature OSP PWB coating performed well
– Test yield, CpK high
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Lead-free process development status – cont’d

• Repair & rework
– High temperature tip required in most cases
– Hot plate needed for board-to-board & heatsink assembly 
– High flux content (3%) helpful

• Inspection
– Void quantity and distribution similar
– Wetting angles similar to SnPb
– Surface appearance “frosty”
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Reliability test plan

• Product reliability testing as required by customer
– Repeat initial product qualification (HALT) for lead-free samples

• Process reliability testing:
– Samples of SnPb and lead-free tested side by side
– 1000 cycles thermal shock

• -10°C to 100°C, 30 minute dwell at each extreme
• Acceleration factors unknown, but survival rates compared for 

SnPb and lead-free
– HASS screening

• Thermal cycles, -40°C to 125°C
• Vibration at 5 GRMS, 10 GRMS, 20 GRMS

– Repeat product functional test
– Failure analysis
– Cross sectioning & metallurgical analysis



7

Reliability test status                    cornerstone models

Lead-free samples built in late 
August.

Fairly dense SMT assembly, 
Tclad, two board potted 
assembly.

Lead-free samples built in late 
August.

Dense SMT assembly, 
chipscale packages, heavy 
copper PWB, core bonding.

Lead-free samples built in late 
August.

Very high volume, simple 
SMT, mechanical assembly.

Thermal shock and HASS 
screening completed.  Final 
test in progress.

Through-hole, wave soldered 
single board power supply.

Thermal shock, HASS 
screening, final testing 
completed. Passed.

Two-sided reflow followed by 
limited hand soldering for 
T0220 and heatsink, VRM 
style.

StatusProcesses represented
Zhongshan factory
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RoHS Compliance testing

• Proposed method for RoHS compliance verification
– Product will be ground, aqua regia leached 
– Presence and concentration of Cd, Cr+6, Hg, Pb identified by 

ICP-AES or ICP-SFMS and reported as a percentage of 
product weight

– Presence of PBB and PBDE identified by solvent extraction 
and measurement by GC-MS

– Valid only for RoHS-free definition “by product”
– RoHS-free “by homogenous material” will rely on vendor declarations
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Supply Chain Status

Summary by Component
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Issues

• Control of supply chain
– Purchasing from distribution 
– Ensure parts are RoHS-free at incoming
– Inventory management – minimize scrap but ensure compliance
– Poor response time & incomplete data from some suppliers 
– Continuous database updates
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Issues

• Control of supply chain - continued
– Termination plating details required
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Issues

• Tin whiskers
– Assembly level testing not practical
– Sufficient test data available from suppliers?

• Moisture sensitive level (MSL)
– Expected to increase with Jedec-Std-020C
– SMT board mounted power 

• What testing is valid for moisture sensitivity of PWB based 
assemblies?

• Substance reporting requirements vary
– Compliance reporting criteria do not exist
– Historic, current and anticipated substance bans bundled into 

confusing reporting requirements
– RoHS bans six substances, reporting on >fifty sometimes required
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Roadmap
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