
ELECTRONIC PACKAGING

EUROPEAN CONSORTIUM FOR ACCELERATING INNOVATIONS IN ELECTRONIC P ACKAGING MANUFACTURING

E2PACKMAN

E2PACKMAN aims to advance  Europe's  innovation  and production  capabilities  in 

assembly  and packaging,  enabling  miniaturization  and strengthening  the entire 

microelectronics  value chain .

The Chips  JU  project  E2PACKMAN contributes  to strengthen  innovation  and 

packaging  production  in Europe to improve  the ecosystem  for leading  edge / 

advanced  electronics . Integration  of more functionality  in smaller  volume is still  

the major driver in microelectronics . In order to facilitate  further miniaturization,  

assembly  and packaging  (A&P) is becoming  of increasing  importance  for the value 

chain  of a microelectronic  product .

To secure the future of electronic  products  "Made in Europe",  we need a big push  

to strengthen  innovation  and production  in the A&P sector. Thus,  E2PACKMAN will 

push materials  research  as well as innovative  equipment  and process  

developments . The focus of this research  will be on catalysing  industrial  

production  capabilities  in Europe,  both strengthening  the production  capabilities  

of the large semiconductor  suppliers  in Europe  and creating  a network that 

enables  SMEs to produce  their innovative  devices  in Europe. A world-class  

consortium  of 60 partners  from 13 European  countries  has been brought  together 

to push advanced  packaging  in Europe towards  heterogeneous  system  

integration : The E2PACKMAN -EU project  tackles  a coherent  approach  that 

includes  the whole value chain  from material,  process  and technology  

developments  validated  by test-builds  including  the interface of the package  to 

the chips  and to the board/system .
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PROJECT  OBJECTIVES

Europe’s  future prosperity  depends  on its ability  to design  and manufacture  
advanced  microelectronics  at home. From electric  vehicles  and renewable energy 
to automation,  robotics,  and next-generation  communication  systems,  
semiconductor  devices  are at the heart of the technologies  that shape our lives. 
Yet today, Europe  accounts  for only a small  share of the world’s  manufacturing  
and packaging  capacity,  relying  heavily  on overseas  supply . This  dependency  
poses  a risk  to strategic  industries  such as mobility,  energy, and industrial  
automation—sectors  that demand  electronic  systems  of exceptional  quality,  
reliability,  and resilience,  often operating  for years in harsh conditions .
The E2PACKMAN project  addresses  this challenge  by uniting  leading  companies,  
research  institutions,  and SMEs to strengthen  Europe’s  capabilities  in advanced  
assembly  and packaging . By accelerating  innovation  in materials,  processes,  and 
equipment,  and by fostering  heterogeneous  integration  across  computing,  
sensing,  and power devices,  the project  aims to close  the capacity  gap, secure 
sovereignty,  and create sustainable,  high-skill  jobs. With a coherent approach  
covering  the entire value chain—from chip  to package  to board—E2PACKMAN is 
set to enable the next generation  of European -made electronic  systems  that are 
robust,  reliable,  and globally  competitive .
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The project E2PACKMAN will 
strengthen the assembly  and 
package  production  as well as 
the supply  chain  in Europe .

E2PACKMAN strongly  reinforces 
recent industrial  packaging  
investments  in Europe,  including  
IPCEI  Microelectronics projects : 
SWISSBIT  in Germany, AT&S in 
Austria, AMKOR/Infineon in 
Portugal .

E2PACKMAN covers a large 
domain  of European  leadership  
applications,  the diversity  of 
applications  of the project is the 
key to consolidate  the future 
industrial  solutions  represented 
e.g., by Infineon, Bosch,  
Nexperia,  STMicro, Thales  
(avionics),  Ericsson,  ABB and 
Alstom.

OBJECTIVE  1
Chip  integration  contributes  to miniaturization . In WP1 we will  identify  the technology  bricks  
required for going  beyond the SotA in power chip integration . E.g. replacing  long and tall wire 
loops  between chips  by flat Cu clips  can contribute  to miniaturization  while also improving  
performance .

OBJECTIVE  2
Improvement  by Modelling and simulation  (shorter design  time, virtual  prototyping  
introduction) . This  objective  links  to our tasks  in WP2 where the design  choices  are based  on 
achieving  improved  reliability . The design  choices  are based  on data coming  from advanced  
model  and simulation  results  (KPI 1).

OBJECTIVE  3
Performance  improvement  (integrated  passive) . This  objective  is addressed  in WP3, where we 
investigate  experimentally  new interconnect  technology  and materials  suitable  for high Tj 
operating  conditions  and high-power density  (KPI 2,KPI 3).

OBJECTIVE  4
Demonstrated  Reliability  capability  for AEC-Q100. Obj. 4 is achieved  in WP6 where lifetime 
testing  and power cycling  is performed according  to industry  standard  AEC protocols . The 
outcome  will demonstrate  the reliability  of the technology  demonstrators  (KPI 4).

OBJECTIVE  5
Green design  and sustainability  (nano-sintering) . In WP3 and WP6 we focus  on advanced  
sintering  technology,  sintering  materials,  and lifetime tests of the new technology . Since  this 
replaces  the current SotA which is Pb-solder  and or wire bonds  with more sustainable  materials  
and longer lifetimes  technology  we aim to achieve  Obj 5 within the WP3 and WP6.
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The E2PACKMAN partnership  is specifically  composed  to address  the challenges  
of developing  next-generation  advanced  packaging  technologies . It brings  
together leading  European  semiconductor  manufacturers  such as Infineon, 
STMicroelectronics,  Nexperia,  Bosch,  and Murata; globally  recognised  material  
and equipment  suppliers ; top-tier Advanced  Semiconductor  Assembly  & Test,  
PCB,  and laminate  producers ; as well as world-class  research  organisations  and 
universities .

The application  perspective  is ensured by global  players  in mobility,  energy, and 
digital  industry . The consortium  is closely  aligned  with four European  RTO Pilot  
Lines,  with the tightest  cooperation  established  with the ‘Advanced  
Heterogeneous  System  Integration’  pilot line, ensuring  rapid transfer of new 
capabilities  into industrial  deployment . Many partners  have a long-standing  
history  of collaboration  in European  projects,  fostering  excellent  
communication,  trust, and technical  coherence,  while newly established  links  
bring fresh perspectives  and novel approaches .

The consortium  structure  reflects the complete  advanced  packaging  value 
chain,  spanning  competencies  from materials  research  and process  
development  to production,  integration,  and validation  in demanding  
application  environments . This  unique  combination  of skills,  infrastructure,  and 
expertise  enables  E2PACKMAN to meet the high reliability,  quality,  and 
robustness  requirements  of critical  European .

CONSORTIUM
PARTNERS

LARGE ENTERPRISES

SMALL & MEDIUM ENTERPRISES

RESEARCH ORGANISATIONS

& UNIVERSITIES

60
partners

13
European countries
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PROJECT  ORGANISATION

E2PACKMAN is structured  into 9 work packages  covering  the entire value chain  of 
advanced  packaging  and heterogeneous  integration . From defining  specifications  
and standards  (WP1), through  design,  modelling,  materials,  equipment,  and 
production  research (WP2–WP5), to comprehensive  testing  and validation  via 
Industrial  Pilots  (WP6), each WP targets a key step towards  industrial  
deployment . Dissemination,  standardization,  and exploitation  are addressed  in 
WP8, while WP9 ensures  professional  management  and risk  mitigation . This  
structure  enables  efficient transfer of innovations  from research  to 
manufacturing,  strengthening  Europe’s  advanced  packaging  capabilities .

MAJOR TOPICS  AND CHALLANGES

Process  technology,  equipment,  materials  and manufacturing  
Challenges : Packaging  Solutions,  Manufacturing equipment

Components,  Modules and Systems  Integration
Challenges : New Functionalities,  Materials, Integration  and Manufacturing 
Processes,  Sustainability

Architecture and Design: Method and Tools
Challenge : Extending  development  processes  and frameworks

Quality,  Reliability,  Safety  & Cyber-Security
Challenge : Ensuring  HW quality  and reliability
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E2PACKMAN will demonstrate  
the capability  of the 10 package  
platforms  based on the use cases  
and developed  building  
blocks/toolbox  elements

E2PACKMAN has a solid  link with 
CHIP  JU  Pilot  Lines  and Design: 
all major European  RTO are 
involved  in the project,  including  
those involved  in the APECS  
Heterogeneous  Integration  Pilot  
Line: Fraunhofer  (3 packaging  
platforms),  imec (with ASML), 
CEA (chiplet  design),  and others 
like INL, VTT, TNO.

E2PACKMAN  will demonstrate  
the capability  of the 10 package  
platforms  based on the use cases  
and developed  building  
blocks/toolbox  elements

21
USE CASES

9
WORK PACKAGES



WP4: Equipment  and Processes  develops  the key 
manufacturing  technologies  needed to realise  
advanced  electronic  packaging,  serving  as a central  
link  between materials,  equipment  suppliers,  
metrology  partners,  and use-case demonstrators . The 
WP advances  new high-density  substrate  
technologies,  next-generation  interconnect  and 
bridge solutions  for More-than-Moore integration,  
innovative  encapsulation  processes  for SiP  and chiplet  
modules,  and novel chiplet /hybrid-integration  process  
flows that combine  these building  blocks . Emphasis  is 
placed  on sustainable,  energy-efficient equipment  and 
processes,  with all developments  progressing  toward 
demonstrator -level validation  within the project.

PROJECT ORGANISATION

WORK PACKAGE DESCRIPTION

WP1: Specifications  and  Requirements  defines the technological  framework for E2PACKMAN by 
establishing  the specifications  and requirements  for all use cases  and advanced  packaging  innovations . WP1 
assesses  global  and European  capabilities  in heterogeneous  integration,  identifies  long-term needs and 
enablers  across  modelling,  materials,  equipment  and digitalisation,  prepares  the planning  of key toolbox  
elements  with a focus on sustainability  and energy-efficient packaging,  defines industry -driven requirements  
for ~21 use cases  across  computing,  power, communication  and sensing,  and analyses  synergies  and trade-
offs across  these application  domains . Together  with WP7, WP1 provides  the strategic  foundation  for the 
project  and supports  Europe’s  pathway  toward a strong advanced  packaging  infrastructure .

WP2: Design,  Modelling  and  Simulation  focuses  on 
developing  innovative  design  and digitalisation  methods  
to meet the rising  complexity,  reliability,  and sustainability  
demands  of next-generation  electronic  packaging  for 
European  mobility,  industry,  and energy applications . The 
WP advances  new design  approaches,  virtual  qualification  
using  compact  and digital -twin models,  that support  fast, 
cost-efficient, and secure development . By integrating  
heterogenous  components,  AI-driven methodologies,  and 
design -for-manufacturability,  WP2 aims to enable reliable,  
efficient and sustainable  electronic  systems  suitable  for 
harsh environments  while strengthening  Europe’s  
competitiveness  in advanced  packaging  technologies .

WP3: Materials  and  Interfaces  focuses  on the critical  role of materials  in heterogeneous  electronic  
packages,  where electrical,  thermal and reliability  performance  are strongly  defined by material  properties  
and interfacial  behaviour . The WP develops  and evaluates  advanced  substrate,  die and packaging  materials  
that enable miniaturisation,  improved  thermal management,  and novel 3D concepts,  investigates  new 
material  solutions  to enhance  reliability  based  on physics -of-failure insights,  and studies  key conductive  and 
non-conductive  interfaces  that influence  performance  and durability  in complex  package  architectures . 
Together,  these activities  support  the creation  of robust,  high-performance  advanced  packaging  solutions  for 
next-generation  electronic  systems .
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WP8: Dissemination,  Exploitation  and  Standardization  ensures  project  results  are effectively 
communicated,  adopted,  and translated  into industrial  impact . Activities  include  stakeholder  engagement  
across  Europe,  targeted dissemination  to scientific,  industrial  and public  audiences,  and exploitation  and 
standardization  actions  that help industry  and research  partners  convert project  outcomes  into business,  
innovation  and wider collaborations . The WP supports  broad visibility  and long-term uptake  of E2PACKMAN 
results .

WORK PACKAGE DESCRIPTION

WP6: Electrical  and  Reliability  Testing  for Heterogeneous  Integration  develops  advanced  electrical  and 
reliability  testing  methodologies  to ensure trustworthy,  high-reliability  multi-chip  packages . The WP 
establishes  physics -of-failure-based testing  and validation  strategies,  integrates  AI/ML-driven predictive  
reliability  and PHM sensors  across  chip,  substrate,  package  and system levels,  introduces  holistic  electrical–
thermal–mechanical  co-testing methods,  and defines procedures  to validate  simulation  outputs  and digital  
twins at package  level. These developments  strengthen  confidence  in emerging  packaging  technologies  and 
accelerate  reliable  design  and qualification .

WP7: Demonstration  and  Assessment  validates  the 
project’s  innovations  through  industrial  and 
technological  demonstrators  covering  computing,  power, 
communication  and sensor domains . WP7 integrates  
results  from WP3–WP6 and evaluates  new materials,  
manufacturing  processes,  advanced  substrates,  and 
testing  solutions,  develops  domain -specific  
demonstrators  assessed  through MRL and TRL  metrics,  
and delivers  a final impact  analysis  highlighting  
E2PACKMAN’s contribution  to strengthening  the 
European  electronics  value chain .

WP5: Process  Automation  and  Smart  Manufacturing  
advances  zero-defect, zero-waste, and highly  efficient 
manufacturing  for next-generation  advanced  packaging . 
Building  on results  from WP3 and WP4, the WP integrates  
innovative  materials,  equipment  and process  solutions  
into production  environments,  develops  automation  and 
digitalisation  methods  and ensure high product  quality  
and reliability,  and applies  AI/ML, IoT, digital  twins to 
optimise  whole manufacturing  flows. These activities  
enable sustainable,  high-performance,  and competitive  
packaging  manufacturing  in Europe.

WP9: Project  Management  ensures  effective 
coordination  of E2PACKMAN across  all technical  and 
administrative  dimensions . Led by Infineon 
Technologies  AG, WP9 manages  resources,  monitors  
progress,  and safeguards  alignment  with the project  
plan. Working closely  with all WP leaders  through the 
Technical  Management Board,  the coordination  team 
oversees  technical  advancement,  reporting,  and 
consistency  with project  goals,  enabling  smooth  
execution  and high-quality  outcomes  throughout  the 
consortium .
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10 EUROPEAN PACKAGE PLATFORMS DEFINED IN E2PACKMAN

In the E2PACKMAN project  all partners  work on a topic  which is clearly  beyond  the State  of the Art. This  
counts  for all WP topics  from Design/Modelling and Simulation  to the final use case demonstration . In 
addition,  all 10 package  platforms  and investigated  technologies  of E2PACKMAN are beyond state of the art 
or even new platforms  will be pushed . They correspond  to the three application  domains  Computing  and 
Communication,  Sensors  and Power. The figure below gives  an overview of the 10 defined European  package  
platforms  and their main innovations .

To tackle  the 10 platforms  21 use cases  were defined at project  start but further use cases  still  could  be 
added  depending  on R&D development . 
In E2PACKMAN the device  category  Computing  and Communication  includes  3 platforms  and 7 use cases,  the 
device  category  MEMS and Sensors  includes  3 platforms  and 5 use cases,  and the device  category  Power 
includes  4 platforms  with 9 use cases . 
For each of the 21 use cases  leading  partners  were defined. Furthermore,  to demonstrate  the work along  the 
entire value chain,  which  is an important  element of E2PACKMAN, the contribution  of use cases  is described  
focusing  on the innovation  corresponding  to 5 technical  objective s. 

Several  use cases  are already  quite advanced,  whereas others still  must be further specified . Each  use case 
has impact  for Europe  (SRIA, scientific,  environmental) . The first project  months  demonstrated  that new 
project partners  of a use case can bring in their knowledge,  competences  and experiences  to a use 
case/platform  and thus generate an additional  benefit.   

M miniaturizatio
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P process  improvement  & 
automation

G green  materials  & manufacturing
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VIRTUAL KICK -OFF WEEK                                               June 30 TH  – July 
4TH

The E2PACKMAN kick -off was organized  as a virtual  kick -off week from June  30th to July  4th, 2025. It started  
with a General Assembly  where nearly all partners  participated . The overall  project  manager  Klaus  Pressel  of 
Infineon summarized  the status  and most important  steps  towards  the first f2f meeting project .

Figure above this text shows the idea of E2PACKMAN. Package  diversification  leads  to two package  trends 
with different main figures of merit. The first trend with main figures  of merit high frequency  and high data 
rate with high I/O is driven by digital  devices . The second  trend has main figures of merit high power, low 
losses,  and low I/O. This  reflects  the analogue  world. The field in the grey area in the middle  of the figure 
reflects the diversification  that exists  between the two trends.

In the virtual  kick -off in specific  the importance  of this project  towards  securing  the European  value chain  
with assembly  and packaging  competence  was highlighted . This  was in addition  stressed  by a presentation  of 
the Chips  JU  office.
  
This  overview and status  session  was followed by short partner pics  of all 60 partners . This  introduction  was 
important  that partners  get the right contacts  to work in the project.

This  figure show a part of Infineon 
(IFAG) partner pics  example . The rest 
of the week focused  on work 
package  sessions  and the 21 use 
cases . For all technical  work 
packages  WP1 to WP7 introductory  
meetings  took place  to start first 
coordinated  work.
These sessions  also included  first 
preparation  towards  the f2f 
meeting , which was scheduled  
during  this kick -off for 12-14th of 
November  2025 at Infineon 
Regensburg .  
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F2F MEETING IN REGENSBURG                       November 12 TH  – July 
14TH

The first f2f of the whole E2PACKMAN team took place  for three days  at Infineon Regensburg  in November. 
More than 110 colleagues  of the E2PACKMAN team participated . This  event was a big success . It started with 
the General Assembly  summarizing  the status  of the project. Again, the importance  of assembly  and 
packaging  for the European  microelectronic  value chain  was highlighted . 

Most attention  of this 3 days  first face to face meeting  was to link  the work packages  with the use cases . The 
21 use cases  tackle  the 10 package  platforms  (see Virtual Kick -off meeting)  identified  for Europe. These  
include  the support  of packaging  for chip-let technologies  and advanced  power packaging  e.g. towards  wide 
bandgap  devices . For setting  up these use case,  toolboxes  and toolbox  elements were discussed  and defined. 
One target of E2PACKMAN is to set up a technology  and material  toolbox  element catalogue  for design  and 
fabrication  of EU relevant applications .

The use case pics  per partner were updated  to 
align  main contributors  to the different work 
packages . In addition,  a session  of first PhD work 
that started was included . 1. Innovative  
protection  for MEMS system-in-package  (SiP)  
devices  by Verene Wallner, Infineon Technologies  
AG. 2. Large  AI Models for Advanced  Packaging  by 
Jialong  Liang,  Delft University  of Technology . 

The first f2f included  session  on all workshops  WP1 
(Specifications  and Requirements)  to WP8  
(Exploitation  and Dissemination) . Some  workshop  like 
WP2 Design,  Modelling and Simulation,  WP3 Materials, 
WP4 (equipment  and processes  organized),  and WP6 
Reliability,  Quality and Testing  organized  interactive  
workshops .  
The first f2f meeting  was a full success . Through  the 
intense workshop  sessions  and use case session  the 
partners  received a picture  of the project  set-up. In 
addition,  a very important  step to get the first 
deliverables  ready until  month M6 was reached.



EuWoRel 2025                                              

Since  2013, EuWoRel has been the annual  forum for addressing  the concerns  of reliability,  robustness,  and 
functional  safety of new products  and technologies  in the field of electronics  and smart systems . It makes  
further research  requirements  on reliability  methodology  clearly  visible,  not only to the electronics  and smart 
systems  community . Each of the past EuWoRel events had a focus topic,  to which it generated effective 
results .

EuWoRel 2025 again  was special . The EU Pilot  Lines  and the E2PACKMAN project  have started. They aim to 
bring Advanced  Electronics  Packaging  back  to Europe to serve our home industry  with own products  that 
endure demanding  and harsh environments . 1/3 of the participants  were from E2PACKMAN partners. All 
technical  work packages  of E2PACKMAN were represented  by its leaders  or co-leaders . After lunch  on the 2nd 
day the E2PACKMAN team had room for an own workshop .
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Analysis of developments

• Digital  (Nvidia/TSMC  & Co)
• Digital  & Analog  (Communication  - Smart  

Sensors  - Smart  Power)
• Analog  (IFX, STM & Co) – in between

Implementation in E2PACMAN

• computation & communication
• Sensors
• Power

3 use case clusters

Coverage of the entire value chain

• design & materials
• equipment & processes & manufacturing
• Reliability

3 discussion groups

Positioning of the project in the 
funding landscape

• IPCEI = industrial funding
• APEC & NanoIC, fames = RTO/university 

funding
E2PACKMAN is as the connecting link

In this context,  E2PACKMAN could  link  to the EPoSS  Working Group on Advanced  Packaging  by discussing  
next research  and innovation  priorities  in reliability  methodology  as well as proposing  measures  to revitalize  
European  value chains  for electronics  packaging,  assembly  and testing  of the high-performance  electronic  
systems  needed in automotive,  automation,  and infrastructural  products  Made in Europe.
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• Fan-out WLP
• MEMS and sensor-based 

platforms

• Silicon  carrier technology
• Laminate  carriers
• Chiplet  approaches

• Fan-out WLP
• MEMS and sensor-based 

platforms
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DIGITAL

MIXED
SIGNAL

ANALOG
Pin Count  ↓

Pitch     ↑

Pin Count  ↑

Pitch     ↓

Chiplets

Pin Count  →

Pitch    →

Computer

Communication
Sensors

Power

Result Transfer from E2PACKMAN 
into industrial practice

How can research results from RTO 
and University partners be 

effectively transferred into industrial 
practice without delay.

Planned results of the E2PACKMAN 
WPs  vs.  Industrial needs 

Brief overview of the planned 
project objectives.

Which results have the particular 
E2PACKMAN WPs planned on DMA.

E2PACKMAN workshop organisation                                             

D
M
A

D
M
A

D
M
A

Modelling /Simulation

Discussion group 1

Materials & Reliability

Discussion group 3

Equipment, Processes Manufacturing

Discussion group 2
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