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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  

04/03/2021 
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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: 
 
2) Equipement Manufacturers: through  

 
 
3) Component Suppliers 
 
+ Observers: IMEC (for RTOs) 
+ European Commission 
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Membership 



CTB’s Internal Organization 

8  permanent 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 
 
+ Lead-Free Transition 
Working Group reporting to 
CTB and MPTB  
 

 
 

04/03/2021 
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Ref.: 

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: Léo Farhat

(ESA)

Hybrid & Packaging
C: Liam Murphy

(ESA)

Radiations
C: Renaud Mangeret

(Eurospace- ADS)

PCB & SMT
C: Stan Heltzel

(ESA)

Lead-Free Transition
C: Gianni Corocher

(ESA)

CTB Plenary
Chair: Jean-Louis Cazaux (Eurospace-TAS)

Deputy-chair: Florence Malou (CNES)



The CTB Roadmap: 
Updated continuously  
Released once a year 
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Presentation which follows is focused on the main axis 
and priorities, sorted thematically 

Silicon >> computing, processing and power 
Microwave 
Photonics 
Passives and RF passives 
Report and packaging technologies 
Focus on « New Space » mindset with COTS, and Lead-free 
transition 



Consolidation 
on middle-

range 
technologies: 

150nm / 130nm 

UDSM for 
OBDP:  

under 20nm 
FDSOI / FinFET 
1st activities on 

7/6nm 

European 
BRAVE FPGA 

Family with 
NanoXplore: 
ULTRA and 
ULTRA-300 

 
Simulation tools 

Organic 
packaging 

Microcontrollers 
Microprocs 
 including 
RISC-V 

High Speed 
interface, Ka-
Band ADC or 

Direct 
Conversion 

European GaN 
Power 

transistors, 
Power ICs 
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ESCCON – March 2021 

Silicon (computing, processing, power) 

« Silicon » Priorities 



Excerpt of CTB Roadmap 

2021 2022 2023 2024 2025 2026 2027 

Silicon Roadmap (ESCC-CTB) 

ASIC Processes 

Memories 

Evaluation of a 22nm or beyond ASIC process and flow 

Capability consolidation and evaluation of LF15A mixed signal technology SI026 

SI008 

SI009 

1 

6 

Disclaimer: The links with JTF domains (xx) 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. 
 

EFESOS 

Definition of Radiation Effects Mitigation Techniques for Ultra-Deep Submicron 

Programmable Mixed Signal Electronics PROMISE SI069 

UDSM Assessment for OBDP SI085 

Assessment of Companion chips of NX 
FPGAs: COTS Boot memories 

SI033 

33 Assessment of Advanced NVM for Space SI060 

Magnetic Non-NolatileRandom-Access 
Memory for SPACE with Serial Interface MNEMOSYNE SI070 

Legend 

P1 

P2 

On-Going Action 



Silicon Roadmap (ESCC-CTB) 

High Capacity FPGA 
BRAVE NG-LARGE 

BRAVE, NG-ULTRA Organic Pkg  
Space Qualification 

SI081 

SI012 

SI017 

SI018 
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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. 
 

OPERA 

SI065 DAHLIA 

BRAVE, Queens 3 SI067 

MARS: BRAVE NG-ULTRA, TV Derisking, Development, Organic packaging 

SoC based on FDSOI28nm with multicore Cortex-R52 ARM processor 

BRAVE,  
NG-ULTRA-300 

SI072 

SI082 

Hardening Techniques for COTS FPGA for 
Digital TL Payloads 

SI086 

2021 2022 2023 2024 2025 2026 2027 

Derisking Non Hermetic Flip-Chip for BRAVE FPGA SI075 

Qualification of High pErformance pRogrammable Microprocessor and 
dEvelopment of Software ecosystem HERMES 

Design and validation of Ultra-Reprogrammable 
SoCs DUROC 

SPRINT 2  NG-Ultra prototypes production & bring up SI087 

FPGA Programming Tools SI115 

Legend 

P1 

P2 

On-Going Action 

CCGA1752 Qualif. /Validation 

Excerpt of CTB Roadmap 



Silicon Roadmap (ESCC-CTB) 

Power Transistors & Diodes 

Development of a GaN Power Diode based on ST commercial 
technology 

Space qualification of a European GaN power transistor family SI053 

SI058 
14 

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. 
 

SI061 

2021 2022 2023 2024 2025 2026 2027 

Monolithic integration of GaN gate driver and power switch transistor 

GaN Devices for DC-DC power conversion (ON-Semi) 

SI062 

GaN Transistor Integrated Circuits SI080 ELEGANT 

Legend 

P1 

P2 

On-Going Action 

IPCEI 

Excerpt of CTB Roadmap 



European 
GaN: Higher 

power & 
efficiency in 

Ku-, Ka-band 

European 
GaN: Higher 
frequencies, 

Q/V and 
beyond 

Si-based 
MMIC: SiGe, 

RF CMOS 

Constraints of 
non-hermetic 

packaging 

10 

Microwave Priorities 

MicroWave 



Microwave Roadmap (ESCC-CTB) 

RF Wide Band Gap 

Preliminary evaluation of a 0.1-0.15um GaN 
MMIC foundry process 

.  PRAGAN ph2: Space evaluation of a LDO 0.25µm GaN MMIC.  

Characterization of GaN for slow trapping 
effects 

MIGANSOS 

MW002 

MW014 

MW003 

MW013 

MW022 
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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. 
 

MW021 

Improvement of the recovery time 
for robust LNAs 

MW053 

D01GH GaN on 3” Si 100nm process space evaluation 

Industrialization support for European GaN epitaxy (Ph 3) 

InAlGaN/GaN devices for Q-Band appl. MW057 

Assessmentof GaN submillimeter wave technology for applications in Q band MW060 

2021 2022 2023 2024 2025 2026 2027 

MW043 

MW063 

FLEXGAN: Ka-band GaN-based SSPA for flexible payloads 
and multicarrier operation for 5G satellite concept 

Mixed Signal GaN MMIC Process Demonstration MW047 

European Ka-Band High Power Solid State Technology for Active 
Antennas 

MW061 

Space application of a mm-wave GaN MMIC process  

GaN process evaluation for low noise applications Legend 

P1 

P2 

On-Going Action 

MW056 RELGAN: built-in reliability on LDO 0.25um GaN and dev. of 0.15um  

Excerpt of CTB Roadmap 



Microwave Roadmap (ESCC-CTB) 

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 

Improved Low noise RF PLL on BiCMOS 

MW009 

MW004 

MW050 

MW051 
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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. 
 

Fractional-N PLL "NOVELO" 

2021 2022 2023 2024 2025 2026 2027 

Legend 

P1 

P2 

On-Going Action 

Excerpt of CTB Roadmap 



Components for 
Optical coms, 

Photonic Payload, 
Optical digital 

interfaces  
Non-dependent, 

affordable solutions 

Photonics 
Integrated Circuits 

(PICs) 
Optical switch 

matrices 

Passive optical: 
splitters, 

connectors, fibers, 
… 
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Photonics Priorities 

Photonics 



New, smaller 
passives 

 
Press-fit 

connectors 

Development of 
super-

capacitors 

HV & HT 
cables, 

harnesses, 
relays 

High frequency 
circulators, 
isolators >> 
Q/V, W band  

Micro electro-
mechanical 

relays, switches 

High  
frequency 

fast-
locking 

connectors 
>> W band 
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ESCCON – March 2021 

Passives and RF Passives 

Passives and RF Passives Priorities 



High Density 
PCB 

Assembly  

High 
Temperature 

PCB 

Printed 
electronics,  

Flexible 
solutions 

System-In-
Package 

(SiP) 

Chip-On-
Board 
(COB) 

3D, WLP, … 

15 

Report and Packaging Priorities 

PCBs, SMT, Hybrids, Packaging 



H&P Roadmap (ESCC-CTB) 

Lead-free technology 

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. 
 

HP025 

15 

2021 2022 2023 2024 2025 2026 2027 

Electro-migration performances test to SnAg wafer bumping HP024 

Reliability of Pb-free / pure tin component terminations (RUAG) 

Current Capacity and Effects of Vacuum of Tin Whiskers HP030 

Effect of surface tension on tin whisker growth HP032 

Investigating the source of metal forming tin whiskers HP033 

Reliability of Pb-free / pure tin component terminations (Realtime) HP034 

Legend 

P1 

P2 

On-Going Action 

Whiskers mitigation (use of ALD) PA037 

SM003 

Lead-free assembly technologies for telecom 
satellite equipment SM044 

Lead Free solder alloy and high reliability for SMT process SM0068 

Novel Surface Finishes for PCBs and Electronic Assemblies 

SM045 Alternatives to processes affected by REACH for the manufacture of PCBs 

Excerpt of CTB Roadmap 

22 



Silicon Roadmap (ESCC-CTB) 

New Space 
Reliability Evaluation of  

COTS ADC, DAC (PLATINO) 
SI059 

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. 
 

2021 2022 2023 2024 2025 2026 2027 

SI068 Reliability Evaluation of COTS complex IC (FGPA, u-controller, etc.) 

Evaluation of COTS EEE 
Components for Reference Designs SI079 

Rad-Tol plastic Logic & Interfaces (ST LEO offer) SI101 

Rad-Tol plastic ADC (ST LEO offer) SI102 

Rad-Tol plastic CAN Tranceiver SI103 

Rad-Tol Ethernet solution : Ethernet Phy and Switch devices SI104 

Rad-Tol ARM µP SAM3X8E SI110 

Rad-Tol ARM µC SAME54 SI111 

Rad-Tol Quad ARM µP QLS1046-4GB-Space SI112 

COTS 

Legend 

P1 

P2 

On-Going Action 

Excerpt of CTB Roadmap 



COTS Roadmap (ESCC-CTB) 

New Space 

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. 
 

2021 2022 2023 2024 2025 2026 2027 

Assessment of Automotive EEE Components Suitability For Space CT001 

Alternative test methods for COTS  CT002 
Legend 

P1 

P2 

On-Going Action 

COTS 

HP011 Manufacturing & reliability testing of NH Plastic devices 

SM067 New verification tests methodology for future FPGA COTS 

Modelling, simulation and automated inspection 
of electronic assemblies 

SM053 

PA053 Assessment of ECSS-Q-ST-60-13 for COTS passive 

Reliability Assessment of European Commercial 
MMIC Components for Space MW062 

Excerpt of CTB Roadmap 



Number of activities 

P1: 66  
P2: 68 

0

5

10

15

20

25

30

35

Silicon MW Photonics Passive Passive RF PCB/SMT H&P Radiation

On-Hold

P2

P1



Budget (k€) 

P1: 50 M€ / 4y 
P2: 34 M€ / 4y 

0

5000

10000

15000

20000

25000

Silicon MW Photonics Passive Passive RF PCB/SMT H&P Radiation

On-Hold

P2

P1



contact: jean-louis.cazaux@thalesaleniaspace.com 
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