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EUROPEAN CONTEXT

• EUROPEAN DIRECTIVES

– WEEE (WASTE OF ELECTRICAL AND ELECTRONIC EQUIPMENTS

– ROHS (REDUCTION OF HAZARDOUS SUBSTANCES)

• WHITE ELECTRONIC GOODS, COMPUTERS, TELECOMMUNICATIO NS, 

ELECTRONIC CONSUMER, AUTOMOTIVE, ….

• EXCEPTION UP TO 2010

– NETWORKS – INFRASTRUCTURE

–– AERONAUTIC AERONAUTIC –– MILITARY MILITARY -- AVIONIC AVIONIC -- SPATIALSPATIAL

• INTERNATIONAL

– JAPAN : PRECURSOR

– USA : NO LEGISLATION EXCEPTED FOR FEW STATES [CALIFORNIA….]  -

EXPECTED 2007

– CHINA : DIRECTIVES CLOSE TO EUROPEAN DIRECTIVES - EXPECTED 01/03/07
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MAIN ACTIVITIES

• TO DEFINE, DEVELOP & VALIDATE SOME TECHNIQUES & TEC HNOLOGIES 
COMPATIBLES

� PRINTED BOARD – PASSIVE COMPONENTS – INTEGRATED CIRCUIT COMPONENTS
� SMD, PTH, REWORK PROCESSES FOR HIGH RELIABLE ASSEMBLIES (CLASS 3)
� MIXED ASSEMBLY RELIABILITY & MANAGEMENT
� REPAIR PROCESS

• INDUSTRIAL VALIDATION WITH FUNCTIONNAL BOARDS
• NEW DESIGN WITH LF CONSIDERATIONS
• RETROFIT on LEAD PRODUCTS

• TO ANALYSE THE RELIABILITY
� HIGH ACCELERATED TESTS + MODELISATION / SIMULATION

• HUMIDITY MANAGEMENT (MSL)

• DUALE WAREHOUSING MANAGEMENT

• TO DEVELOP & REINFORCE SKILLS
� INTERNAL for EACH PARTNER
� DISSEMINATION in EUROPE
� TRAINING for SMEs

• TO ANALYSE THE CONSEQUENCES for ENVIRONNEMENT

• TO ANALYSE THE TECHNICAL & ECONOMICAL CONSEQUENCES
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ORGANISATION OF WORK PACKAGES
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PARTNERS

END USERS :

GAIA CONVERTER (Aeronautic, Military, Niche markets )

THALES AIRBORNES SYSTEMES (Aeronautic, Military)

END USERS :

GAIA CONVERTER (Aeronautic, Military, Niche markets )

THALES AIRBORNES SYSTEMES (Aeronautic, Military)

COMPONENT MANUFACTURERS :

ALENCON PLASTIC  (Plastic for connectors) 

NXP (PHILIPS FRANCE - IC Packaging)

SGCI / CIRE (Printed Circuit Board)

TEMEX (Passive components)

COMPONENT MANUFACTURERS :

ALENCON PLASTIC  (Plastic for connectors) 

NXP (PHILIPS FRANCE - IC Packaging)

SGCI / CIRE (Printed Circuit Board)

TEMEX (Passive components)

LABORATORIES :

CNRT BN (Plastic materials)
ISPA (Plastic materials)
IXL (Expertise and FEM)

LABORATORIES :

CNRT BN (Plastic materials)
ISPA (Plastic materials)
IXL (Expertise and FEM)

ELECTRONIC MANUFACTURING SERVICES :

SOLECTRON FRANCE (Assembly)

ELECTRONIC MANUFACTURING SERVICES :

SOLECTRON FRANCE (Assembly)

AMELIE PROJECT MANAGEMENT
SOLECTRON

ADEISO
ADERA
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SCHEDULE

KICK-OFF : OCT 05
DDEFINE PHASE : OCT 05 - NOV 05
IIDENTIFY PHASE : NOV 05 - JAN 06
DDESIGN PHASE : TEST VEHICLES JAN 06 – JAN 07
OOPTIMIZE PHASE : NOV 06 – APR 07
VVERIFY PHASE : DEMONSTRATOR JAN 07 – DEC 07

END : MARCH 08 – MAY08

NOV FEB MAY AUG NOV FEB MAY AUG NOV FEB MAY
T1

T1.1
T2

T2.1
T2.2

T3
T3.1
T3.2

T4
T4.1
T4.2

T5
T5.1
T5.2

T6
T6.1
T6.2
T6.3

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
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STEPS FOR FINANCIAL ARRANGEMENTS

• JUNE 2003 – OCTOBER 2004 : CONSORTIUM IS BORN

• SEPTEMBER 2003 – DECEMBER 2003 : FIRST CO-FUNDING PR OPOSAL
ADEME/DIGITIP (NEGATIVE RESULT)

– ADEME
• JANUARY 2004 : FINANCIAL AGREEMENT BASED on 145 000 EUROS 

– DIGITIP (DEPARTMENT OF INDUSTRY)
• DECEMBER 2003 : REJECT DUE TO BUDGETARY CONSTRAINTS 

• DECEMBER 2003 – OCTOBER 2004 : SECOND CO-FUNDING PROPOSAL
ADEME/MULTIREGION ( NEGATIVE RESULT)

– MULTIREGIONAL ARRANGEMENTS : AQUITAINE/BASSE-NORMANDIE/CENTRE/PAYS DE LA 
LOIRE

– CR AQ – NEGATIVE/CR CE – POSITIVE/ CR PL  - PENDING / CR BN  - POSITIVE

• OCTOBER - DECEMBRE 2004 : THIRD  CO-FUNDING EUROPEAN  LIFE ENVIRONMENT 
PROGRAMME

– NEW PROJECT WITH EUROPEAN PERSPECTIVES – SAME PARTNERS

• JUNE 2005 : ACCEPTANCE of AMELIE PROJECT
– 06th July 2005 : INTEGRATION of EUROPEAN REVIEWER REMARKS in PROPOSAL

– 22th July 2005 : FINAL PROPOSAL with ALL PARTNER FINANCIAL AGREEMENTS

• OCTOBER 2005 : PROJECT FUNDED By EC LIFE ENVIRONMEN T
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DESIGN PHASE – FILIERES D’ESSAIS

TEST VEHICLE Polyimide version (VTP_ARLON35N)

TEST VEHICLE FR4 version (VTF_IS410)

Name Finish Solder paste alloy Components Solder wave a lloy Rework
VTP_SnPb_SnPb_WSnPb SnPb reflowed SnPb None RoHS SnPb NO
VTP_Backward_WSnPb SnPb reflowed SnPb RoHS SnPb NO
VTP_405_ENIG_W305 Ni/Au SAC405 RoHS SAC305 NO
VTP_405_Sn_W305 Sn chemical SAC405 RoHS SAC305 NO
VTP_405_ENIG_W305_R Ni/Au SAC405 RoHS SAC305 YES
VTP_405_Sn_W305_R Sn chemical SAC405 RoHS SAC305 YES
VTP_305_ENIG_W305 Ni/Au SAC305 RoHS SAC305 NO

Name Finish Solder paste alloy Components Solder wave a lloy Rework
VTF_SnPb_ENIG_WSnPb SnPb reflowed SnPb None RoHS SnPb NO
VTF_405_ENIG_W305 Ni/Au SAC405 RoHS SAC305 NO
VTF_405_Sn_W305 Sn chemical SAC405 RoHS SAC305 NO
VTF_305_ENIG_W305 Ni/Au SAC305 RoHS SAC305 NO
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Véhicule de test VT-P : BOM
SLR PN Designation Description Provider / Partner

AMEWQFP256 A-QFP256-28mm-.4mm-2.6-DC PQFP fine pitch 400µm - 28x28 mm - 256 I/Os - DC Practical Components / SLR
AMEWTSOP44 T11-TSOP44-10x20mm-.8mm-DC TSOP pitch 800 µm - 10x20 mm - 44 I/Os - DC Practical Components / SLR
AMEWPLCC20 PLCC20T-DC PLCC pitch 1,27 mm - 9x9 mm - 20 I/Os - DC Practical Components / SLR
AMEQFP256LF A-QFP256-28mm-.4mm-2.6-DC-LF PQFP fine pitch 400µm - 28x28 mm - 256 I/Os - DC Practical Components / SLR
AMETSOP44LF T11-TSOP44-10x20mm-.8mm-DC-LF TSOP pitch 800 µm - 10x20 mm - 44 I/Os - DC Practical Components / SLR
AMEPLCC20LF PLCC20T-DC-LF PLCC pitch 1,27 mm - 9x9 mm - 20 I/Os - DC Practical Components / SLR
AMEMLF44LF A-MLF44-7mm-.5mm-DC-LF MLF pitch 0,5 mm - 7x7 mm - 44 I/Os - DC Practical Components / SLR
AMEWMLF44 A-MLF44-7mm-.5mm-DC MLF pitch 0,5 mm - 7x7 mm - 44 I/Os - DC Practical Components / SLR
AMEPBGALF A-PBGA1156-LF Large PBGA pitch 1 mm - 35 x 35 mm- 1156I/O - DC Practical components/TAS
AMEWPBGA A-PBGA1156 Large PBGA pitch 1 mm - 35 x 35 mm- 1156I/O - DC Practical components/TAS
AMECTBGALF A - CTBGA64-LF Chip Scale BGA pitch 0,8mm - 8 x 8 mm- 64I/O Practical components/TAS
AMEWCTBGA A - CTBGA64 Chip Scale BGA pitch 0,8mm - 8 x 8 mm- 64I/O Practical components/TAS
AMEFCBGALF DCF0780FN1N-LF BGA flip chip pitch 1 mm- 780I/O - DC - LF Altera/TAS
AMEWFCBGA DCF0780FN1N BGA flip chip pitch 1 mm- 780I/O - DC Altera/TAS
AME0805LF 151SHF470GS Passives CMS : 0805  2,03x1,27x1 mm +/- 0.2 mm 47pF TEMEX
AME1111LF 501CHB470GS  ROHS Passives CMS : 1111 3,05x2,55x2,1 mm +/- 0.2 mm 47 pF TEMEX
AME4040LF 362CPE470JGL TK073 Passives avec fils radiaux : 4040 10,5x9,5x3,8 mm 47 pF TEMEX
AMEW1111 501CHB470JV Passives CMS : 1111 3,05x2,55x2,1 mm +/- 0.2 mm 47 pF TEMEX
AMECONN02 HMTSW-112-09-G-D-335-RA Connector 2 x 12 pins SAMTEC / SLR
AMECONN03 1937596 Connector 1 x 12 pins PHOENIX / SLR
AMECONN04 EJH-120-01-S-D-TH Connector Male with ejector range -65/+125°C 40 pins PTH SAMTEC/SLR
AMECONN05 TMM-110-01-S-D-SM-M Serie TMM CMS 2x10 pins SAMTEC / SLR
AMECONN06 IDSD-20-D-80.00-T FF HE10 CABLE 1m range -20/+105°C 40 pins SAMTEC / SLR
AMECONN07 TCSD-10-D-40.00-01-F-N FF 2mm PITCH CABLE 1m  range -40/+105°C 20 pins SAMTEC / SLR
AMECONN08 TMM-102-01-S-D-SM-M Serie TMM CMS 2x2 pins SAMTEC / SLR
AMECONN09 TCSD-10-S-40.00-01-F-N FF 2mm PITCH CABLE 1m Range -40/+105°C 20 pins SAMTEC / SLR
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Véhicule de test VT-P : Caractéristiques

• 220x200 mm
• 1,6 mm thick

• 12 Layers
• Buried via

• Blind via
• Micro via
• Track & gap 150 µm

• PCBA :
• SMT
• PTH
• Single sided
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Véhicule de test VT-P : Caractéristiques

• 220x200 mm
• 1,4 mm thick

• 8 Layers
• Buried via

• Blind via
• Micro via
• Track & gap 150 µm

• PCBA :
• SMT
• PiP
• PTH
• Double sided
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STATUT DES ASSEMBLAGES

Items Référence DPA
Cycles

thermiques
Stockage Humidité Total Statut

VTP_SnPb_SnPb_WSnPb 1 1 6 4 12
VTP_Backward_WSnPb 1 1 6 3 11
VTP405_ENIG_W305 1 1 6 3 3 14
VTP405_Sn_W305 1 1 6 3 3 14
VTP405_ENIG_W305_R 1 1 5 7
VTP405_Sn_W305_R 1 1 5 7
VTP305_ENIG_W305 1 1 4 6

Total 7 7 38 9 10

Items Référence DPA
Cycles

thermiques
Stockage Humidité Total Statut

VTF_Backward_WSnPb 1 1 8 10
VTF_405_ENIG_W305 1 1 6 3 11
VTF_305_ENIG_WLP 1 1 12 14
VTF_405_Sn_W305 1 1 6 2 10
VTF_305_ENIG_W305 1 1 8 10
SMI_SnPb_Sn
SMI_305_Sn

Total 5 5 40 5

71

55
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ESSAIS DE VIEILLISSEMENT

• ELECTRICAL TESTS : Readout/Data logger

• NUMBER of THERMAL CYCLING : 1000 min. (sampling 500/ 750/1000/…)

• HIGH TEMPERATURE STORAGE : 1500 hours min. (sampling 500/1000/1500)

• HUMIDITY TEST : 1000 hours min. (sampling 168/500/1000 )

Evaluation

Thermal cycles
-55°C / +125°C

Dwell: 15 minutes
High temperaturestorage

+150°C
Humidity tests

+85°C/85%

Destructive Physical Analysis
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VISUAL INSPECTIONS

• Cartes de référence VT-P : MLF44 

 
Sn – SAC405 (8129) 

 
SnPb – Backward (2126 – 7452) 

 
NiAu – SAC305 (7455) 

 
NiAu – SAC405 (7454) 
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VISUAL INSPECTIONS

• Cartes de référence VT-P : Connecteur SAMTEC

 
Sn – SAC405 (8129) 

 
SnPb – Backward (2126 – 7452) 

 
NiAu – SAC305 (7455) 

 
NiAu – SAC405 (7454) 
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X-RAYS INSPECTIONS

• Classement du nombre de voids de la gamme 25% < 
>10% : Backward* > SnPb* > SAC405* > SAC305*

*(Dépend de la crème à braser et du profil) 

Billes brasées CSP64 en version SAC405 
 

Billes brasées CSP64 en version SnPb-SnPb 
 

Billes brasées CSP64 en version SAC305 
 

Billes brasées FCBGA – centre version 
backward 
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X-RAYS INSPECTIONS

• Exemples

MLF44

CSP64
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X-RAYS INSPECTIONS

• Exemple : FCBGA780
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X-RAYS INSPECTIONS

• Exemple : PBGA1156
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PRELIMINARY RESULTS (VT-P)

• Thermal cycling (700 cycles)
– SAC versions (sampling @500 cycles)

• SAC405/NiAu : Infant electrical defects (250) on PBGA only
• SAC405/Sn : Infant electrical defects (250) on PBGA only

• SAC305/NiAu : No electrical defect

– Backward version (sampling @500 cycles)
• 1 board (continuous monitoring) : No electrical defect

– SnPb version (sampling @500 cycles)
• 1 board (continuous monitoring) : No electrical defect

• High temperature storage (900 hrs)
• SAC405/NiAu : No electrical defect (sampling @500 hrs)

• SAC405/Sn : No electrical defect (sampling @500 hrs)
• Backward : No electrical defect (sampling @500 hrs)

• Humidity (Pending)
• Backward, SnPb, SAC405/NiAu
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PRELIMINARY RESULTS (VT-F)

• Thermal cycling (200 cycles)
– SAC versions

• SAC405/NiAu (6) : No electrical defect

– Mixed Backward/SnPb version
• SnPb/SnPb (8) : No electrical defect

• High temperature storage (200 hrs)
– SAC versions

• SAC405/NiAu (3) : No electrical defect
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LESSONS LEARNED

• Define & Identify phases
– Partner’s needs have to be defined as soon as possible

• Design phase
– Procurement of parts is the bottleneck

• Dummy / daisy chained components
• Printed circuit boards

– PCBA
• Wettability Troubles on Sn chemical finish with VT-F 2nd reflow

• Project management
– Technical, progress  reports are mandatory to validate each step but 

it’s a charge for technical leader

– Rules for financial report are complex in this program

• … 
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