
8
3

2
3

0
9

1
0

-D
O

C
-T

A
S

-E
N

-0
0

3

26/03/2019

Ref.:

The ESCC Components Technology 

Board Roadmap

Jean-Louis Cazaux, CTB Chairman
ESCCON, ESA-ESTEC, 13/03/2019



What is the CTB?

CTB: Component Technology Board

An ESCC body, subordinate to the SCSB (Space Components Steering 

Board), along with PSWG (Policy & Standard Working Group) and MPTB 
(Materials & Processes Technology Board)

Created in 2002 according to ESCC Charter 00000, Defined 

by ESCC 10400 

26/03/2019

2

Ref.:

The CTB is charged with the formulation of strategic 

programmes and work plans for technology research and 

development in the area of European EEE space 

components. 

It harmonises the collectively funded component research, 

development, evaluation, qualification, standardisation and 

quality assurance activities. 



CTB Membership:

1) Space Agencies: ESA + CNES, DLR, ASI (w/IMT), UKSA

2) Equipement Manufacturers: through EUROSPACE >> Thales 

Alenia Space, Airbus D&S, ALTER, OHB, RUAG Space

3) Component Suppliers: 

a) Silicon (Microchip, ST); 

b) Microwave (UMS); 

c) Hybrids (Teledyne e2V, TAS-B); 

d) Passives (Radiall)

+ Permanent Observers: EC DG Grow, 3D+

3

Membership



CTB’s Internal Organization

8  thematic Working Groups 

(WG) reporting to the “CTB 

Plenary” 

In total, and as for today, CTB 

WGs involve about 200 

individuals from 50 different 

organizations

26/03/2019
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Silicon WG

C: Jürgen Beister (ESA)

Processing

Power (incl. GaN)

Microwave

C: Marie-Geneviève Périchaud

(ESA)

Photonics

C: Charlotte Bringer

(ESA)

Passives

C: Jean-Paul Bussenot

(CNES)

RF Passives

C: Denis Lacombe

(ESA)

Hybrid & Packaging

C: Liam Murphy

(ESA)

Radiations

C: Renaud Mangeret

(Eurospace- ADS)

PCB & SMT

C: Stan Heltzel

(ESA)

CTB Plenary

Chair: Jean-Louis Cazaux (Eurospace-TAS)

Deputy-chair: Michel Labrunée (CNES)
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Major needs for EEE parts: Two major trends

1. More flexible and reconfigurable satellites

2. Affordable solutions for the satellites of the so-called 

“New Space” move

26/03/2019
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>> also developed in STEPP - A project funded by the European Union
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1) Enable increase flexibility for spacecraft and missions

Increase level of digitalization

Higher integration, towards heterogeneity (digital, analog mw, photonics)

Higher frequency of operation, higher data rate

Higher and better power handling

Improved thermal dissipation options, in relation with higher integration and 

higher power handling

Higher modularity, plug and play concept between units, mainly thanks to 

screwless interconnections 



2) Design and production of less costly hardware

The reality of using COTS (Component Off The Shelves) or, better, “Mass Production 

Components” has been demonstrated by most integrators in the past and recent 

years. 

That trend is growing in interest not only for economic reasons but also because it is a 

valid manner of increase reliability and sometimes to achieve better performance by 

accessing to optimised components. 

Increase the concept to families of component less concerned so far (passives, 

others, …)

Address assembling conform to REACH and RoHS regulations (typically Pb-less)

Radiation hardened die in commercial package

Characterization of commercial technologies for radiation performance26/03/2019
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Processing & Power 1/5

2019 2020 2021 2022 2023 2024 2025

Silicon Roadmap (ESCC-CTB)

ASIC Processes

Evaluation of 0.15um SOI Technology 

phase 3: mixed signal capability 

(HV, a-IP,…)

Definition of Radiation Effects Mitigation 

Techniques for Ultra-Deep Submicron 

Technologies (22nm or below)

(DARE65)

Reliability and radiation study of cutting edge 

CMOS technologies (post-22nm)

Feasibility study and radiation assessment of a 

65nm mixed signal ASIC technology

Capability consolidation and evaluation of LF15A mixed signal technology

.Radiation Hardened HV IOs in the range of 25V, 45V and 65V for a mixed signal ASIC process

CNES

(DARE65) Analogue extension to digital 65nm ASIC offer

SI024

SI026

SI023

SI008

SI009

SI027

SI010

U11U11

U22bU22b

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



Processing & Power 2/5

2019 2020 2021 2022 2023 2024 2025

Silicon Roadmap (ESCC-CTB)

High Capacity FPGA

BRAVE NG-LARGE. CCGA1752 

Qualification and validation

Quality Assessment of the new European 

Large BRAVE FPGA Software Tools (Queens)

Evaluation of concepts for usage of cutting edge commercial 

FPGAs ( Ultra DSM)

BRAVE NG-MEDIUM LGA625 ESCC eval and qual 

BRAVE, TV Derisking, NG-ULTRA 

Development, Organic packaging (MARS)

BRAVE, NG-ULTRA Follow-on)

VEGAS, OPERA

SI013

SI014

SI012

SI017

SI018

SI015

U12U12

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



Processing & Power 3/5

2019 2020 2021 2022 2023 2024 2025

Silicon Roadmap (ESCC-CTB)

Microprocessor & microcontroller

ADC/DAC

High speed Dual channel DAC 

12 bit, 12 GSps

Development and qualification of a cutting edge ADC: 60 GHz 

in Ultra DSM

Versatile High speed Quad-channel ADC 

12bit, 4x1.5GSps

INTERSTELLAR

Development and qualification of a cutting edge DAC: 60 GHz 

in Ultra DSM

Reliability Evaluation of COTS ADC, DAC or 

ASIC

Accelerated 

GR740/NGMP 

Qualification

SI001

SI002

SI006

SI007

SI059

SI043

U19U19

U20U20

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



Processing & Power 4/5

2019 2020 2021 2022 2023 2024 2025

Silicon Roadmap (ESCC-CTB)

Memories

Development of an European Space NVM (MRAM,...)

Memory Controller IP 

(DDR3) for FC 65nm 

and 28nm

Procurement and qualification of DDR-4 

(COTS)

Assessment of Companion chips of NX FPGAs: 

COTS Boot memories

Interfaces

Rad-hard laser driver development

Design/Evaluation of RF function in FDSOI 

28nm for low phase noise clock distribution and 

Freq converters 

SI034

SI035

SI033

SI036

SI005

SI020

U11U11

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020

N53N53

U22bU22b



Silicon Roadmap (ESCC-CTB)

Power Conversion & Distribution

Power Transistors & Diodes

Processing & Power 5/5

2019 2020 2021 2022 2023 2024 2025

Development of a next generation, monolithic, 

rad-hard, ultra low drop voltage regulator

Point-Of-Load as Companion chips of 

Eur NG FPGAs

Development of a GaN Power Diode based on ST 

commercial technology

Eval/Qualif of a monolithic rad-hard Voltage Clamp Integrated Circuit

Dev., Eval/ Qualif of high perf. European Rad-Hard N-Cannel Power MOS, 50-100V 

Dev., Eval/Qualif of a European high perf.  

Rad-Hard P-Channel Power MOS, 150V 

Space qualification of a European GaN power transistor family

ESCC Eval/Qualif of a 600V Power 

NMOS

SI047

SI049

SI048

SI056

SI054

SI055

SI053

SI058

U14U14

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



Microwave 1/2

2019 2020 2021 2022 2023 2024 2025

Microwave Roadmap (ESCC-CTB)

RF Wide Band Gap

Preliminary evaluation of a 0.1-0.15um GaN

MMIC foundry process

. Space evaluation of a European 0.25µm GaN MMIC. 

GaN process 

evaluation for low 

noise applications

D01GH GaN on 3” Si 100nm process 

space evaluation

Characterization of GaN for slow 

trapping effects

Packaging and Interconnects

Issues

Packaged MMIC 

COTS standards for 

use in space

Assessment of BCB protection of 

GaN MMICs

Improved thermal assembly techniques for GaN transistors

CNES

MIGANSOS

HEATPACK

MW002

MW014

MW003

MW013

MW022

MW005

MW024

MW043

U16U16

N49N49

N27N27

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



Microwave 2/2

2019 2020 2021 2022 2023 2024 2025

Microwave Roadmap (ESCC-CTB)

Reliability Methodology

Si-Based RF

Space evaluation of other Ics (corechip, frq converters, …) on SiGe

BiCMOS or on CMOS SOI

Space evaluation of a SiGe 0.13µm BiCMOS

process

Evaluation and Identification of a

Reliability Testing Methodology 

for mmW Processes

Fractional-N PLL "NOVELO" DLR

Improved Low noise RF PLL on BiCMOS

MW009

MW004

MW050

MW051

MW049

N27N27

N27N27

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



Photonics 1/3

2019 2020 2021 2022 2023 2024 2025

Photonics Roadmap (ESCC-CTB)

Photonics Active

EML (External Modulator Laser). Selection, 

Evaluation

Evaluation and space qualification of an InGaAs

avalanche photodiode @ 1550 nm (LIDAR)

Pigtailed InGaAs

photodiode @ 1550 

nm, Eval/Qualif

Photoreceiver with 

integrated TIA

Space eval. of a 1535 nm high 

power laser diode

Electro-optical modulator, Space qualification

WDM (Wavelenghth Division Multiplexing). Space evaluation

Single mode DFB Pump Laser module @ 852 nm or @ 894 nm, 

Space qualification. For Atomic Clocks

PH020

PH059

PH043

PH016

PH060

PH013

PH027

PH057

U15U15

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



Photonics Roadmap (ESCC-CTB)

Photonics 2/3

2019 2020 2021

PICs

2022 2023 2024 2025

Photonics Active

Multimode & High power Pump Laser Diode @ 960 

nm, Space Qualif

Multimode & High power Pump Laser Diode @ 960 nm, 

Preliminary assessment

Single mode & Low power Pump Laser Diode @ 

980 nm, Space qualif.

Hermetically sealed 

optocoupler, Space 

qualif.

Dev. of a fibre-

coupled Q-switches 

highly reliable

Investigation of Silicon Photonics technology for space application 

Reliability of NH Optical transceivers

PH018

PH019

PH022

PH017

PH015

PH010

PH012

U15U15

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



Photonics Roadmap (ESCC-CTB)

Photonics Passive

Cables and Fibers

Connectors

Photonics 3/3

2019 2020 2021 2022 2023 2024 2025

High Density optic connectors assemblies, 

Development and space assessment

High Power single fibre optic connector, Development and qualification.

Monomode High Density optic connectors 

assemblies, Development and space 

assessment

Low outgassing Cable and Boot for optic 

fibres, Development and space assessment

Dev. & Qual. of hirel Pump 

combiner with PM, High Power

PH023

PH024

PH025

PH061

PH021

U15U15

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



Passives 1/2

2019 2020 2021 2022 2023 2024 2025

Passives Roadmap (ESCC-CTB)

Microelec

Embedded passive component: ceramic 

capacitor

Dev. and eval of multianode

polymer tantalum capacitor

AECQ-200 capacitors reliability 

assessment

Interposer for LGA devices

Chip inductor 

development for POL

Qualif. of planar 

transformer for POL

Dev. Of Pressfit connector

Whiskers mitigation (use of ALD)

Selection and evaluation of decoupling capacitor for next 

generation of FPGA

Link with PCB/SMT  WG

PA036

PA002

PA005

PA006

PA007

PA012

PA037

PA001

PA011

U13U13

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



Passives Roadmap (ESCC-CTB)

Harness

Passives 2/2

2019 2020 2021 2022 2023 2024 2025

Energy & Power

Development and evaluation of high voltage 

relay

High voltage capacitor for next 

generation of TWTA

Further development of Supercapacitor for space

Quaiif. of HV and HT CA for electrical 

propulsion

Improved design for Harnesses for 

Launchers

Self heating cable

PA015

PA003

PA008

PA038

PA004

PA009

U13U13

Flexible PCB Harness PA043

SpaceCap stack dev. & qualif PA044

Supercapacitor for Launcher application PA045

PA046Fully electronspun durable electrode & e-

chim. 2-layer Capacitor for HF applications

PA047Compact imperdance matched connectors

for SpaceWire links Dev & Eval

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



RF Passives Roadmap (ESCC-CTB)

Circulators, Isolators and Switches

RF Passives 1/2

2019 2020 2021 2022 2023 2024 2025

Development of an integrated isolator and a divider

Miniaturized Ka-Band Circulator and Isolator

SMD Switches SELECTOR

Dev. of self-biased circulators based 

on hexaferrites up to the V-Band

SMD Isolator Development

Qualif. of L, S and C band circulators and isolators for high power 

applications

Dev. of low power SMT Q-Band isolators and Loads 

for integration

Dev. of High Performance ferrite material very high power switches and 

isolators

RP021

RP005

RP016

RP020

RP013

RP015

RP017

RP019

SIW Circulator and Isolator RP025

U13U13

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



RF Passives Roadmap (ESCC-CTB)

Connectors & Cables

Power Divider & Combiner

RF Passives 2/2

2019 2020 2021 2022 2023 2024 2025

ESCC Evaluation and 

Qualification of SMA 

cable assemblies

Dev. and eval. of diamond-based RF chip load for high 

power applications

Fast locking SMA connectors for 

cable assemblies and compatible 

with standard SMA connectors

Dev. of miniaturized  

Ka band low power 

coaxial power divider

Optimzation and Qualification of SMP-Lock 

connectors, attenuators, load & assemblies

Dev. and eval. of 1.85mm and 2.4mm connectors and cable 

assemblies

High Power Connectors (L, S, C Bands)

RP009

RP001

RP012

RP022

RP023

RP003

RP002

U13U13

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020

U13U13



Hybrids and Packaging 1/2

2019 2020 2021 2022 2023 2024 2025

H&P Roadmap (ESCC-CTB)

ASIC Packaging

High Density Assembly

Eval / Qualif of  flip-chip 

"Lead free" bumping

FlipChip NH packaging for 28nm and 

beyond nodes for both Ceramic and 

Organic 

European  Bumping 

Services for <28nm flip-

chip

Gold Wire on Gold 

Bumps to Low K 

devices assembly

Evaluation of ACA for fine pitch 

assembly

Manufacturing & reliability testing of 

NH Plastic devices

Generic Q of 

column attach

HP001

HP002

HP003

HP009

HP007

HP0011

HP004

U17U17

U17U17

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



Hybrids and Packaging 2/2

2019 2020 2021 2022 2023 2024 2025

H&P Roadmap (ESCC-CTB)

High Temperature Packaging

Development of an European 

supplier for AlN HTCC 

substrates

Flip chip process for power devices 

(integrating GaN transistor + driver)

Improved Thermal Management Capability of 

Power Semiconductor

State of the art packaging for high power applications 

Eval /Qualif of IMS or other Power substrate for  

power hybrid applications

HP016

HP020

HP014

HP017

HP018

N49N49

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



PCB & SMT Roadmap (ESCC-CTB)

Thermal 

Management

PCB and SMT 1/2

2019 2020 2021 2022 2023 2024 2025

HDI PCB

RF PCB

Novel Surface Finishes for PCBs and Electronic Assemblies

Eval / Qualif of HDI RF

High Density PCB Assemblies

Qualif. of multilayer RF PCBs

Power dissipation in PCB

Double isolation PCB with thick copper planes

Operation temperature of power PCB

SM011

SM003

SM004

SM019

SM014

SM008

SM009

U17U17

N49N49

SM002

High Density PCB Assemblies. Expending Supply Chain

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



PCB & SMT Roadmap (ESCC-CTB)

Embedded Technology

PCB and SMT 2/2

2019 2020 2021 2022 2023 2024 2025

Flexible PCB

PCB Assembly

Evaluation and verification of Pressfit

connectors

Long flex interconnections as a potential replacement for 

harnesses

Embedded film passives in PCBs

Evaluation of shielding solutions for flexible parts 

(Tatsuta type)

Cryo harness: Assessment of flex and rigid flex at low 

temperature

Buried passive components

NMS

Qualif. of low CTE PCBs and assembly verification

Link with Passive WG

SM010

SM015

SM017

SM005

SM013

SM012

SM007

U17U17

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



Radiation

2019 2020 2021 2022 2023 2024 2025

Radiation Roadmap (ESCC-CTB)

Diodes
Single Event Burnout (SEB) sensitivity in 

Schottky and high power diodes

Memories
Single Hard Error (SHE: so called "stuck bit") 

sensitivity in modern memories

Opto-electronics, 

detectors, 

linear devicess
Displacement Damage at Low Temperature

RA002

RA003

RA001

Disclaimer: The links with JTF domains (Uxx, Nxx) are given as an illustration of the thematic of the corresponding actions. It does not mean that  these JTF domains are limited to those 

CTB actions only. It does not mean that these CTB actions are the priority elected by these JTF domains.

Legend

P1

P2

On-Going Action

TDE ESA

On-Hold

H2020



Number of activities

P3: 56 

P4: 56 

+ tbd: 27

0

5

10

15

20

25

H&P MW Passive PCB/SMT Photonics Radiation RF Passive Proc & Power

On-Hold

P2

P1

P1: 37 

P2: 45 

(+3 for On-Hold)



Budget (k€)

P1: 27 720 / 4y

P2: 35 140 / 4y

(+1 000 On-Hold)



Technological Trends and Needs (1/2)

Specific action on “commercial components” on-going at CTB: identified 

needs and priorities

Ultra Deep Sub Micron digital technologies : sub-22nm transistor-based: 

investigation on radiation hardness of thinnest nodes (FinFET or FDSOI). 

Photonic components (for example laser diodes, photo-detectors, modulators, 

amplifiers, …) from first generation (to be space evaluated) to PICs

Advanced PCBs: higher level of integration, high frequency / high data rate 

capability, embedded components for higher integration, improved power 

dissipation, photonic connection, …

System-in-package for high integration combining and associating digital, 

microwave and photonic chips. This includes advanced concepts such as 

WLP (Wafer Level Packaging, Fan-in or Fan-out), 2.5D or 3D integration, 

Embedded FPGA and on-chip NVM

Companion chips for UDSM: memories, passives
26/03/2019
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Technological Trends and Needs (2/2)

Next generations of microwave power transistors : GaN for Ka, Q, V, W-

bands, GaN on diamond

RF/mW on Silicon (RF CMOS, BiCMOS SiGe, …)

High pin count packages & package-less reliable assembly

Active discrete power components for space. In particular, a power GaN

supply chain in EU, would relieve an issue for European non-dependence.

Advanced glues: high temperature, anisotropic

3D Additively manufactured parts, heterogeneous (metals, ceramics, 

organics) to improve or complement packages and boards

Advanced materials (graphene-based, CNT-based, etc.) for ultimate 

thermal dissipation at the level of electronic circuits, boards or units. 

26/03/2019
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The ESCC SCSB is launching a joint task force consisting of 

MPTB and CTB members on Pb-free transition

Issues addressed (but not limited to):

Lessons learnt from out of space sector?

Tin-whisker mitigation and risk assessment

Lead-free solders and assembly processes

Accelerated tests for verification of Pb-free materials and 

processes and qualification of components

Acceptance criteria for Pb-free materials, processes and 

components

…

Facilitator: Agustin Coello-Vera (REACHLaw)

Contacts: Paavo Heiskanen (ESA, MPTB Chair), 

Jean-Louis Cazaux (Eurospace, CTB Chair)

32

Pb-free Transition



 The CTB Roadmap is a vision which is shared, agreed and 

approved by a very large professionnal community: all 

European agencies, industries and big component 

manufacturers

 It is updated every year

 It gives directions for the next 4-5 years

 It is an useful input for JTF (Joint Task Force ESA-EC-EDA) 

Harmonization, for H2020-SPACE program, for future ESA 

initiative (?), for decision makers…

33

A roadmap, to do what?


