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(Jean-Louis Cazaux, as CTB Chairman)



What is the CTB?

»~ CTB: Component Technology Board

“~ An ESCC body, subordinate to the SCSB

“~ Created in October 2002 according to ESCC Charter 00000
*~ Defined by ESCC 10400 (Issue 2, July 2003)
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ESCC The CTB’s Mission

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
guality assurance activities.
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The CTB Plenary

4

“~ According to ESCC charter, members belong to 3 categories:

*~ —the European space component user industries collectively
represented by Eurospace

»~ —the European EEE space component manufacturers

»~ —the European national and international public space
organisations.

“~ 3 meetings of 1.5 day per year

03/10/2016
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Function

Silicon Manufacturers

GaAs Manufacturers
Passive Manufacturers

Hybrid Manufacturers

Eurospace - CTB chairman
Eurospace

DLR

ASI
ASI| Advisor

UKSA

CNES - CTB Dpty-Chair

CNES
ESA

031020 ESCC technical secretary

EC Observer
Ref.:

Affiliation
STM

ATMEL
UMS

THALES ALENIA SPACE
Belgium

e2v

THALES ALENIA SPACE

ADS

THALES ALENIA SPACE
OHB

RUAG Space

Alter

TESAT

ASI
IMT

EEE Components Qualityand
ReliabilityConsultancyLtd

CNES

ESA
ESA
EC

Members

Thibault Brunet

Bernard Bancelin
UIf Meiners
To be nominated

Pascal Delporte

Jean-Francois Bruyeres
Jean-Louis Cazaux
Klaus Hirche

Ulisse di Marcantonio
Burak Gokgoz
Andreas Billstrém
Augustin Coello-\erra
Ottmar Heger

Rita Carpentiero

John Wall

Michel Labrunée

LaurentMarchand
Ralf de Marino

Fabio Vitobello

\oting right
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The CTB Plenary

Other members
(deputy)

Richard Wiest

Silvia Natalucci
Giovanni Cuccinella

Pierre Tastet



»~ 9 thematics Working Groups
(WG) reporting to the “CTB
Plenary”

»~ |n total, and as for today, CTB
WGs involve 155 individuals
from 46 different organizations

“~ Materials issues now dealt by
MPTB (Chair: Thomas Rohr,
ESA) which directly reports to
SCSB

03/10/2016
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CTB’s Internal Organization
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CTB Roadmaps: making-up

“~ Roadmaps made from the inputs of all CTB Working Groups
and from the contribution of all CTB Members

“~ Potential ECI-5 has been defined at large: “could be ECI-5” in
addition to other scheme: GSTP, TRP, ARTES, ...



“~ Results

Nbr of Total
Actions Amount

CTB Roadmaps: synthesis

P1 41 37 M€
P2 34 33 M€

Legend for next detailed charts

Nbr of Total
Potential | Amount
ECI-5
35 32 M€
24 13 M€

Strategic technology / product

P1

P2

03/10/2016

Ref.:

Potentially ECI
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Hybrids and Packaging 1/2

2016 2017 2018 2019 2020 2021 2022 2023 2024

Substrate Technology

“insulated Metal Substrate (IMS) for

pow er applications

Packaging Technologies

for High density
ASIC assembly on a
PCB Substrate with
resin encapsulation

(glop top)

\ /

Thermal Management for High
Pow er Packages

Development of an
European supplier
for AIN HTCC
substrates

qualification of non-

hermetic Chip On
Board technology with
gold wire.




Hybrids and Packaging 2/2

2016 2017 2018 2019 2020 2021 2022 2023 2024
fr _— - ﬁ.
r Assembly technologies

Flip chip process dedicated to
pow er devices

| Ea|uallonlqua|||lcallon O| !g |

sintering for die attach of standard
Si FET in pow er hybrids

Generic qualification of column
attach process

Gold Wire Bonding on
Gold Bumps to Low K
devices assembly

Package technology for future complex IC's (ASIC,FPGA,...) for
Space




SCC Micro- & Nanotechnologies roadmap

2016 2017 2018 2019 2020 2021 2022 2023 2024

Transversal activities

‘ MEMS Space Qualification Standards I

—
RF-MEMS

RF MEMS sw itch Phase 2: Industrialization and
gualification

e
MOEMS

Space qualification of a 50x50 optical sw itch matrix



Microwave technologies

2016 2017 2018 2019 2020 2021 2022 2023 2024

Mixed Analog/Digital RF Processes

| Space evaluation of a SiGe 0.13um BICMOS process I

———
Low -cost components

GaAs/GaN MMIC process for usein non-hermetic
environment

—
High Frequency, Medium to High Pow er Systems

Pre-matched GaN pow er hybrids

Space evaluation of a 0.1um GaN MMIC process

Space evaluation of a 0.25um GaN MMIC process

.l|_"ﬁ-
Critical RF components, European non-dependance

I Ku-BanH MPA I

Fractional-N PLL

Low noise RF PLL on BiCMOS

o




Passive components

2016 2017 2018 2019 2020 2021 2022 2023 2024

/ Generic
Development and evaluation of

multianode polymer tantalum
capacitor

\ /
SO

Selection and evaluation of
decoupling capacitor for next
generation of FPGA

\.. _
e

Development and evaluation of
high voltage relay

\ o




RF Passive components

2016 2017 2018 2019 2020 2021 2022 2023 2024

.—i
High Frequencies

ESCC Evaluation and Qualification
of Q/V bands circulators, isolators

and loads

High Pow er

Qualification of RF chip load for
high pow er applications

of SMA cable assemblies




PCB/SMT Roadmap

2016 2017 2018 2019 2020 2021 2022 2023 2024

RF PCB Materials

Qualiication orf multiayer RF PCBs

I I I ,—
Novel surface finish

| Multifunctional surface finish for electronic assemblies I

High density interconnects (HDI)

Double isolation PCB w ith thick copper planes

‘ Qualification of HDI PCB microvia construction I

| Electromigration in PCB materials |

R IS E I=——m—m—m—m—m—m—Bw———
Embedded components

ong-term storage errects on eliectroniC assemolies

CTE restriction

Reduction of CTE mismatch in PCB assemblies




Photonics detectors roadmap

2016 2017 2018 2019 2020 2021 2022 2023 2024

Photonics Detectors

COTS CMOS imager

Wafer MPW services

Radiation and reliability preliminary
assessment of European CIS
processes capabilities




& ESCC Photonics components roadmap
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2016 2017 2018 2019 2020 2021 2022 2023 2024

/"’— Hermetically sealed opto-coupler, _-..““\
| Space qualification | Photonics Components
High pow er single fibre optic connector, Development
and qualification

Low outgassing Cable and Boot for
optic fibres, Development and
space assessment

>

| Hectro-optical modulator, Space qualification
Multimode & High pow er Pump Laser Diode @ 960
| nm, Space gqualification

Single mode & Low pow er Pump Laser Diode @ 980
nm, Space gualification

High Density optic connectors assemblies,
Development and space assessment

Hermetically packaged transceivers, Space
qualification

Multimode & High pow er Pump Laser Diode @ 960
nm, Preliminary assessment
Pigtailled InGaAs photodiode @ 1550 nm, Evaluation
and space qualification

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




Silicon roadmap 1/4

2016 2017 2018 2019 2020 2021 2022 2023 2024

Discrete

based on commercial technology

Pow erMOS Technology in the
50-100V range

ESCC evaluation and
gualification of a 600V Pow er
NMOS

European high performance rad-hard P-
Channel Pow erMOS Technology 150V

Space qualification of a European
GaN pow er transistor family




Silicon roadmap 2/4

2016 2017 2018 2019 2020 2021 2022 2023 2024

' _— e Digital Technology'
Reliability and radiation study of
cutting edge NVMs

Lot Validation of ESA
Microcontroller

BRAVE LGA625 ESCC eval and
qual

| NG NVM D I

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

Procurement and qualification
of DDR

BRAVE CCGA1752 ESCC eval
and qual , incl fabrication and
packaging

65nm ESCC evaluation and
gualification




Silicon roadmap 3/4

2016 2017 2018 2019 2020 2021 2022 2023 2024

Next generation, monolithic,

rad-hard, ultra low drop
voltage regulator

_ '
= Digital and Mixed-Signal Technology

Evaluation of concepts for usage o
cutting edge commercial FPGAs
(<=28nm)

Evaluation of a 28nm or beyond
ASIC process and flow

Porting of NG FPGA concepts to - BRAVE, NG-
28NM FDSOI. Phase 1 ULTRA
Evaluation and
ST qualification.
BRAVE, NG- Phase 4

ULTRA follow -

on, fabrication

and packaging.
Phase 2+3



Silicon roadmap 4/4

2016 2017 2018 2019 2020 2021 2022 2023 2024

Mixed-Signal Technology

Next generation DAC for high data rate

Next generation ADC for high data rate

7

ESCC Qualification of
0.15um SOI Technology
phase 3: mixed signal
capability (HV, a-IP,...)

.

16 Bit ADC, 20Msps: ESCC
evaluation and/or
qualification

Broad Band ADC and DAC with HSSL deep sub-
micron standard ASIC (phase 1)

Radiation Hardened HV IOs

in the range of 25V, 45V and

65V for a mixed signal ASIC
process
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Budget (ECI)
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