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ENIAC ESiP :   

Partners from 9  European 

countries work together to 

achieve added value for 

Europe  

ESiP started based 

on 9 national 

clusters with leading 

companies and 

institutes 

ESiP will increase 

European and 

technology cross-

over cooperation  

Increasing Cooperation in Europe 
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Total 36.5 Mú 5.8 Mú 

 

11.9 Mú 

 

approximate ESiP Budget 
 

   total cost             funding EC national 

        funding                   
    

Efficient Silicon Multi -Chip  

System -in-Package Integration ï Reliability, Failure Analysis 

and Test  

(ESiP) 

 

A project with 41 partner from 9 EU countries  

General information on the project  
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Value creation for Europe   

 

 

-   Sensonor  

European  applications  

e.g  . Siemens, Philips, EADS  with  

SiP for  health  ,  communication  ,  automotive  ,  industrial  ,  aeronautics  

SiP  provider  

i) CMOS  based  SiP 

Heterogenous integration  

-  Infineon  

-  

-  NXP 

ii) MEMS  based  SiP 

-   AMS 

-   Murata (former VTI)  
-   Melexis  
-   Boschman  
-   Sensonor  

Testing  

equipment  

-  SUESS 

-  Feinmetal  

-  Team  Nanotech  

-  SPEA 

-  Technoprobe  

-  Tronico  

Failure  analysis  

Methods  and Tools  

-  Infratec  

-  PVA  Tepla  

New  materials  

Conpart  

Picosun  

Process  simulation  

and  modelling  

-  QM 

Know  How  at  institutes  

EU R&D  institutes  for  reliability  , FA, and test  

FhG, LETI, LITEN, IMEC, TNO, VTT, SINTEF, AIT, ZFE  

EU  Universities  : TUD,   UniBo  , UCL  

Process  and  

equipment  

-  EVG 

-  MS 

European  applications  

e.g  . Siemens, Philips, EADS  with  

SiP for  health  ,  communication, automotive, industrial & lighting, aeronautics,  

SiP  provider  

-  Infineon  

-  ST- I and ST -F 

-  NXP 

ii) MEMS  based  SiP 

iii) LED based SiP  
      -   Philips Lighting   

Testing  

equipment  

-  Cascade  

-  Feinmetal  

-  Team  Nanotech  

-  SPEA 

-  Technoprobe  

-  Tronico  

Failure  analysis  

Methods  and Tools  

-  Infratec  

-  PVA  Tepla  

New materials  

-  Conpart  
-  Picosun  
-  Okmetic  

 

Process  simulation  

and  modelling  

-  QM 

Know  How  at  institutes  

EU R&D  institutes  for  reliability  , FA, and test  

FhG, LETI, LITEN, IMEC, TNO, VTT, SINTEF, AIT, ZFE  

EU  Universities:   TUD,   UniBo,   UCL 

Process and equipment  

-  EVG 
-  MS 
-  ALSI  

iv) Dedicated memory  
      -   3D PLus  
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ESiP  Focus 1 =>  application fields for 3D SiP => synergies (WP5)  
 

3D-SiP test vehicles are focused on EU added value / set-up of technology toolbox 

(no standard CMOS, only when added value is generated) 

 

-   SiP for lighting (PL, é) 

-   SiP for MEMS (Murata/VTI, é) 

-   SiP for sensors (gas sensor, bolometer, detectors, é ) 

-   SiP for industrial and health (SiP with ASICs and passives/memory stacking ) 

-   SiP and Anticounterfeiting    

 
ESiP Focus 2 => failure analysis for 3D SiP technologies and devices  
-   world class competence for FA in 3D-SiP 

         =>localization, preparation, analysis,  

-   new methods/tools  (see D332)  

-   failure catalogue for SiP processes and devices   

 
 

General information on the project :  

Core focus points I 
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ESiP Focus 3 => Reliability  

 SiP penetrates into ever more applications =>   

           understand different requirements/needs 

                  

                                                    

 

ESiP Focus 4 => Testing :  

  small pitch and low force (TSV testing),  

             contactless testing,  

             test strategies 

 

 

General information on the project :  

Core focus points II 
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Work package 1  

Steering activities, requirements 

ESiP has the general focus on reliability, failure analysis and test,  

covering a broad variety of technologies and potential applications in parallel.  

ESiP- work packages  

Issues and challenges in 3D integr. 

Work package 2  

First level reliability 

Work package 5  

Second level 

reliabilty 

Work package 3  

Failure analysis 

Work package 4  

Probing and test 

Project set-up:  

 

 



Page 10 WS on 3D SiP, ESREF 2012 Cagliari, Italy,  October 1st, 2012 

ESiP selected results to be presented   

  

Reliability and failure analysis: Challenge and differentiators for 3D -SiP  
An introduction into the ESiP project (by Klaus Pressel, Infineon)  
 

ñHeterogeneous Integration of nanowires for gas sensing applications and 
resulting  reliability issuesò (by Anton Köck, AIT, Austria)  
 

 ñThermal and mechanical reliability tests of plastic core solder ballsò  
(by Maaike Visser Taklo, Sintef, Norway)  
 

"Enhanced failure analysis on unfilled TSV interconnects"  
(by J. Beyersdorfer/F. Altmann/FhG IWMH and  Franz Schrank /AMS Austria)   
 

Acoustic microscopy for 3D -SiP failure analysis  
(by Peter Czurratis, PVA Tepla, Germany)  
 

Reliability capability evaluation model for highly integrated packages"  
(by H.J. Albrecht/Siemens, Germany).  
 

Implementing anti -counterfeiting technologies into IC packages ï impacts & 
challenges in terms of reliability & failure analysis  
(by Stephanie Pesseguier, STMicro France)  
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ESiP ï Assuring the quality of SiP  

Content: 

 

1) General information on the project 

2) Challenges for SiP: FE/BE merge  

3) Consequences 

4) Conclusion 
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Mooreôs Law & More

More than Moore:  Diversification
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Functional Diversification (More than Moore)  

System Integration Challenge:  

Trade-offs between SoC and SiP must be found 
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9,34 mm 

QFP      ~ 5,5    

13 mm 

FCoB/ WLP fan in  = 1  

BGA             ~ 2  

Package  form factor :  

        Package  area 

            chip  area 

CSP             < 1,2   

Stacks : could  become  <1 and 

external I/O no may be reduced   

22 mm 

3D with  TSV allows  further  density  increase  

Package -on-Package  (PoP) 

More Functionality and Miniaturisation cause 

increasing integration density => 3D will be needed 

 Consequence:  Increasing Interconnect density   
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System - in -Package  tree  for  array  packages  
Front -end and  backend ( Packaging ) merge   

>1 die 

side-by-side 

stacked die 

µ-FlipChip 

embedded 

Thru Si via 

PoP 

Pack. on SiP 

eWLB  

MCM 

Modules 
passive  

integration 

>2 dies  

WB/ WB 

FC/ WB 

stacked  

package 

face-to-face 

Embedded 

power  

Front-end   
and  
Back-end  
merge 
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Processes  
Â Thinning and Dicing 
Â Die attach 
Â Wire bonding 

Â Flip chip in Package 
Â Molding 

Â Thin film technology 
Â WLP processes 
Â é 

Physics of Package  
Â Signal Integrity 
Â RF capability  

Â Heat dissipation 

Â Reliability Physics 
Â FA incl. adhesion 

Â Miniaturisation 
Â Power 

Methods/  
Cross Cut Needs  
Â Co - design  

Â Simulation&Modeling 
Â Backend Design Rules 
Â Test 
Â Ausbeute (Yield) 

Â Known Good Die 
Â Standards 

Â Green  
Â Laminate substrates  

( xBGA ) 
Â Leadframes 

Â Dielektrika 

Â Fotoresists 

System in  
Package  

Integration  
enabler  

Package  

platforms  

Processes/Equipment  
Â Thinning and Dicing 
Â Die attach 
Â Flip chip & Wire bonding 

Â Handling of thin wafers  
Â Molding für eWLB   

Â Thin film technology 
Â WLP processes 
Â é 

Physics of Package  
Â RF & Signal Integrity 
Â 

Â 

Heat dissipation 

Â Reliability Physics 
Â FA incl. adhesion 

Â Miniaturisation 
Â 

Power 

Methods/  
Cross Cut Needs  
Â Co - design  

Â Simulation&Modeling 
Â  Backend Design Rules 
Â Test 
Â 

Yield Â 

Known Good Die 

Â Standards 

Materials & Substrates  
Â Green  
Â Laminate substrates  

( xBGA ) 
Â Leadframes 

Â Dielektrika 

Â Fotoresists 

QFP 
DSO 

Leadless  
Package  

s   

Laminate   
WLP   Leadframe  

Packages   

QFN 
TSLP 

BGA/SGA/LGA 
RF - Modules 

SG - WLB 
PG - eWLB 

QFP 
DSO 

Leadless  
Package  

s   

Laminate   
WLP & 

eWLB  
Leadframe  
Packages   

QFN 
TSLP 

BGA/SGA/LGA 
RF - Modules 

SG - WLB 
PG - eWLB 

System in  

Package  

Chip 

embedding  

Integration  

Enabler  

 

board 

Mechanical, optical, chemical 

 

System-in-Package  Needs &  

 Coherent Chip-Package-Board Understanding 
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ESiP ï Assuring the quality of SiP  

Content: 

 

1) General information on the project 

2) Challenges for SiP 

3) Consequences  

4) Conclusion 
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Coherent  View Chip -Package -Board 1:  
1st and  2nd level  reliability  

Chip-Package-Board interact => new reliability challenges  

1st level reliability 

 (Chip/Package) 

2nd level reliability 

 (Package/Board) 

Testing  

    

Failure analysis 

Low CTE 

High CTE 
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Å New Materials:  

 In the last decade 100% of the packaging materials have been 

changed  

 examples: lead free solder, green mold compounds, bonding wires, 

UBM, Cu pillar, dielectrics, surface finish 

  

Å Many new materials with different properties were introduced  

 semiconductors, polymers, metals, ceramics, dielectrics, é.  

 

Å Different thermal properties e.g. CTE of materials  
 

Å Understand and improve interfaces of materials  

 (adhesion, avoidance of electromigration, é) 
 

Å Understand coherence of chip-package-board materials   
 

Å Material parameters capable for specific applications (e.g.mm-wave ) 

 

       In the next decade many new materials will be introduced  

 

 =>  Management of complexity   

Coherent View Chip-Package-Board 2:  

New materials require innovations  
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4. ( local ) Material -
characterization  

 

 

 

 

EBSD, ESPI, 
Nanoindentation é  

3. Physical  failure  
analysis  

 

 

 

 

SEM, TEM, EDX, 
ToFSIMS, XPS,é 

2. Preparation  
 

 

 

 

 

Laser, milling , FIB, 
RIEé 

1.  Failure  
localization  

 

 

 

 

X-ray , SAM, LIT, 
Magn.Micr.,OBIRCH
é 

Coherent  View Chip -Package -Board 3:  
Typical  analytical  chain  


