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EUROPEAN CONTEXT

Å EUROPEAN DIRECTIVES

ï WEEE (WASTE OF ELECTRICAL AND ELECTRONIC EQUIPMENTS)

ï ROHS (REDUCTION OF HAZARDOUS SUBSTANCES)

Å WHITE ELECTRONIC GOODS, COMPUTERS, TELECOMMUNICATIONS, 

ELECTRONIC CONSUMER, AUTOMOTIVE, é.

Å EXCEPTION UP TO 2010

ï NETWORKS ïINFRASTRUCTURE

ïï AERONAUTIC AERONAUTIC ïïMILITARY MILITARY -- AVIONIC AVIONIC -- SPATIALSPATIAL

Å INTERNATIONAL

ï JAPAN : PRECURSOR

ï USA : NO LEGISLATION EXCEPTED FOR FEW STATES [CALIFORNIAé.]

ï CHINA : DIRECTIVES CLOSE TO EUROPEAN DIRECTIVES
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OBJECTIVES AND OVERVIEW

Å TO VALIDATE TECHNOLOGIESé

Â PRINTED BOARD ïPASSIVE COMPONENTS ïINTEGRATED CIRCUIT COMPONENTS

Â SMD, PTH, REWORK PROCESSES FOR HIGH RELIABLE ASSEMBLIES (CLASS 3)

Â MIXED ASSEMBLY RELIABILITY & MANAGEMENT

Â REPAIR PROCESS

Å THROUGH AN INDUSTRIAL PROCESSé

Â HUMIDITY MANAGEMENT (MSL)

Â WAREHOUSING & BAKING MANAGEMENT

Â ENVIRONMENT IMPACT

Â TECHNICAL AND ECONOMICAL CONSEQUENCES

Å WITH HIGH LEVEL OF ANALYSIS & SIMULATIONé

Â HIGH ACCELERATED TESTS + MODELISATION / SIMULATION

Å IN ORDER TO DEVELOP & REINFORCE SKILLSé

Â INTERNAL for EACH PARTNER

Â DISSEMINATION in EUROPE

Â TRAINING for SMEs
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PARTNERS - CONSORTIUM

END USERS :END USERS :

GAIA CONVERTER (Aeronautic, Military, Niche markets)

THALES AIRBORNE SYSTEMS (Aeronautic, Military)

COMPONENT MANUFACTURERS :

ALENCON PLASTIC  (Plastic for connectors) 

NXP Semiconductors (IC Packaging)

SGCI / CIRE (Printed Circuit Board)

TEMEX CERAMICS (Passive components)

LABORATORIES :LABORATORIES :

CNRT BN (Plastic materials)

ISPA (Plastic materials)

IMS (Expertise and FEM)

ELECTRONIC MANUFACTURING SERVICES :ELECTRONIC MANUFACTURING SERVICES :

SOLECTRON FRANCE (EMS Assembly)

AMELIE PROJECT MANAGEMENT
SOLECTRON

ADEISO

ADERA
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SCHEDULE

NOV FEB MAY AUG NOV FEB MAY AUG NOV FEB MAY
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MILESTONE Mil 1 Mil 3 Mil 2 Mil 4 Mil 5 Mil 6

SAFETY TIME GAP

DISSEMINATION & TRANSFERABILITY

ADMINISTRATIVE & FINANCIAL COORDINATION

TECHNICAL COORDINATION

COMMUNICATION OF KNOWLEDGE MANAGEMENT

DESIGN & ASSEMBLY OF DEMONSTRATORS

TECHNICAL ECONOMICAL ANALYSIS & EXPLOITATION

DEFINITION

TECHNICAL DEVELOPMENTS

MODELISATION & SIMULATION

RELIABILITY & TESTS

OPTIMISATIONS

SEPT

2008

DEFINITION TECHNICAL DEVELOPMENT & OPTIMISATION DEMONSTRATION

QUALIFICATION

2005 2006 2007

Kick Off

Dissemination & transferability

Demonstrators & qualifications

Test Vehicles & Optimisation

jan 

2006
Mai 

2008

Oct 

2005
jan 

2007
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DESCRIPTION of VT-P (QTY : 71)

Å220x200 mm

Å1,6 mm thick

Å12 layers

ÅBlind holes

ÅBurried holes

ÅMicro via

ÅTrack & gap 150 µm

ÅPCBA :

ÅSMT

ÅWave

ÅSingle side
( R )

( R )

( R )

( R )

( R )
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DESCRIPTION of VT-F (QTY : 55)

Å220x200 mm

Å1,5 mm thick

Å8 Layers

ÅBlind holes

ÅBurried holes

ÅMicro via

ÅTrack & gap 150 µm

ÅPCBA :

ÅSMT

ÅPiP

ÅWave

ÅDouble side

WLP matrix

holes matrix
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DESCRIPTION of VT-F-IMS (QTY : 34)

ÅSingle side

ÅDimension : 200x110 mm

ÅRaw materials as substrate :
oBerquist copper with 1 mm thick

oDenka 15X aluminium 1,5 mm thick

oDenka 15Y aluminium 1,5 mm thick

ÅFinish :
oImmersion tin (1.2 µm) compliant with copper,

oOSP compliant with aluminium
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PRODUCTS OVERVIEW

Name Process Dielectric Material Finish Solder alloy Components Remarks

7100 CMS Polyimide Arlon35N SnPb SnPb 5/6 - Non RoHS Reference

7452 CMS Polyimide Arlon35N SnPb SnPb 6/6 - RoHS Backward

7454 CMS Polyimide Arlon35N ENIG SAC405 6/6 - RoHS

74540 CMS + Repair Polyimide Arlon35N ENIG SAC405 6/6 - RoHS Number of repair : 5 

7455 CMS Polyimide Arlon35N ENIG SAC305 6/6 - RoHS

8129 CMS Polyimide Arlon35N Immersion Sn SAC405 6/6 - RoHS

81290 CMS + Repair Polyimide Arlon35N Immersion Sn SAC405 6/6 - RoHS Number of repair : 5 

7451 CMS FR4 Isola 410 SnPb SnPb 6/6 - RoHS Backward

7457 CMS FR4 Isola 410 ENIG SAC405 6/6 - RoHS

7458 CMS FR4 Isola 410 ENIG SAC305 6/6 - RoHS

7463 CMS SMI Alu OSP SAC305 6/6 - RoHS

7463 CMS SMI Alu OSP SAC305 6/6 - RoHS

7462 CMS SMI Cu Immersion Sn SAC305 6/6 - RoHS

7460 CMS SMI Alu OSP SnPb 6/6 - RoHS Backward

7461 CMS SMI Cu Immersion Sn SnPb 6/6 - RoHS Backward



11

ENVIRONMENTAL TESTS

Å ELECTRICAL TESTS : Readout/Data logger

Å NUMBER of THERMAL CYCLING : 4000

Å HIGH TEMPERATURE STORAGE : 1500 hours (sampling 500/1000/1500)

Å HUMIDITY TEST : 1000 hours (sampling 168/500/1000)

Evaluation

Thermal cycles

-55°C / +125°C

Ramp 10°C/min

Dwell: 15 minutes

High temperature storage

+150°C

Humidity tests

+85°C/85% HR

Destructive Physical Analysis
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FINAL RESULTS (VT -F)

Thermal cycles High T° Humidity

SnPb TSOP defect from 1350 to 1940 cycles

Ø 0,2 from 3000 to 4000 cycles

No defect No defect

SAC 305 NiAu TSOP defect from 870 to 1710 cycles No defect No defect

SnCh / / /

SAC 405 NiAu TSOP defect from 1200 to 1665 cycles No defect No defect

SnCh Not possible to assembly the 2nd reflow

Holes 305 NiAu Ø 0,2 from 1070 to 4000 cycles (70%)

Ø  0,3 from 3000 cycles (5%)

No defect No defect

405 NiAu Ø 0,2 from 750 to 4000 cycles (70%)

Ø  0,3 from 3000 cycles (5%)

No defect No defect

Backward TSOP defect from 1350 to 1940 cycles

Ø 0,2 from 3000 to 4000 cycles

No defect No defect
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IMMERSION TIN ANALYSIS

Pb process >>> LF Process

No Baking  > Baking

RA flux  >>> RMA Flux

SAC 305 #SAC 405

Meniscographe 1.3 µm - RMA 380
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STRUCTURAL DEFECTS ANALYSIS

Burried, Laser, blind Holes > Through Holes

SnPb  >>> SAC

TH Ø  0,3  >>>  Ø 0,2

Arlon 35N >> IS410

Internal enforcement # No enforcement

~ no influence of pad Ø 100001000

99

95
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80

70

60
50

40
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20
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5

1

0,1

Cycles

P
e

rc
e

n
t 8,13337 0,550035 0,994 478 270

8,02838 0,499374 0,994 491 252

7,88733 0,429347 0,981 1166 330

8,38351 0,212222 0,992 337 337

Loc Scale Corr F C

Table of Statistics

240

242

260

260-SnPb

Group

Probabi l i t y  Plot  for  Cycles - FR4 I S410
Lognormal - 95% CI

Ø 0,2 
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IMS ANALYSIS

Pb process >>> LF Process

Copper S  > Alu S

TSOP Failure on IMS PCB

0

20

40

60

80

100

120

T100 T200 T250 T350 T450 T500

Nb cycles

%

Copper S SnPb

Copper S SAC

Alu S SnPb

Alu S SAC



16

VTP THERMAL CYCLING : ELECTRICAL TESTS 

SYNTHESIS

ÅElectrical defects occur earlier in SnPb process for all types of component.

ÅNo discrimination between SAC 405 and SAC 305.

ÅNo influence of PCB finish (ENIG, Immersion Tin)

ÅNo discrimination between standard convection process and repair process.

ÅGood results with backward process.

SnPb Backward SAC 305
SnPb SnPb NiAu NiAu Sn Ch NiAu Sn Ch

TSOP 650 à 900 500 à 950 800 à 1000 700 à 1000 700 à 1000 550 à 1000 650 à 1000

FCBGA 2500 à 3000 >3200 4200 4200 4200 3600 > 3100

PBGA 1400 à 3200 >3200 3600 infant < 500 infant < 500 > 3100 2700

MLF 2000 à 3200 >3200 3600 > 4200 3000

SAC 405 Rework 405
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FCBGA 780 ïFAILURE ANALYSIS

Å Defect localisation : under die border.

Å Failure mechanisms of lead free , 
backward, and full leaded solder joints 
are the same : crack at component level, 
bulk solder fatigue.

Å After 1000 thermal cycles, balls are 
unbroken in all configurations except 
SnPb which show cracks initiation at 
both interfaces. 

SnPb 3200 VRT Backward 3200 VRT SAC 405_Sn 4200 VRT


