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The EADS Corporate Research Programme EADS

EADS recognises synergy between the R&D
activities of the Business Units.

EADS actively encourages BUs collaboration in
R&D through Corporate Research Programmes astriuim

The activity reported here is one such CRP.
Business Units participating to this CRP “M1”™:

— MBDA Marie-France Ravat, Michel Boubal
— EADS-LV Oudea Coumar

— Sodern Isabelle Lefesvre

— EADS CRC Josef Schalk, Claus Anzinger

— Astrium Gmbh Sigmund Manhart

— Astrium SAS Sophie Barthe, Christian Vialet

— Astrium Ltd Martyn Snelling, Arnaud Lecuyot
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M1 PROJECT PLAN

REQUIREMENTS ANALYSIS

EALDS
Previous studies. Phase 1
( e k —— Limited to DC devices (RTG17 RF)
System demonsiras
a yequ.yemenx7 B = Low (1-2g) and high (10-20 g) DEVICE RELATIVE
CRC know how
= astrium accelerometers NEED astrium
MST evaluation Similar for rate sensors BOLOMETER 30%
MST selection for system demo. 2 types of temp. and press. SENSOrs | pRessuRe SENSoR 7%
— Atmospheric
ACCELEROMETER 14%
WST device testing < — Inside craft
S el Kiokot Environment: ovRos 126
Phase 3 .
—— Mechanical levels “common” MIRROR 9%
| MST design and fabrication ‘H‘ “ Thermal can vary SHUTTERS %
‘ C Test and Qualification
L demerstreterbuld A Unique effects (space-radiation,
Phase4. . . DC SWITCHES %
air-moisture)
Currently in phase 3/4, year 2
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COTS MEMS REVIEW EADS COTS MEMS PROCUREMENT AND TESTING EADS
Gyros and accelerometers
— Stable against temperature
| bolometer(19) I—-| ULIS (ex Sofradir) and vibration
astrium - Also against stability and astrium
non-linearity
celeration sensor (11)
Haniin SRS 20 Bolometers:
J-mirror and shutter arrays o g;Tm — Vibration creates random
() available pixels - .
— One model not so resistant ¢
| — |—-| (0 radiation . .w/
Pressure sensors: =
I IMIT l—bl Ll I
angulare  rate (8) Bor L ceecnr | — Already space qualified KISTLERRES15 uLoi011
No B 20000 30 10 22000 0 o 0
DC p switch (6) thy COTS devices Procured v v v v x x x
available ) . Tested v x v v x x x N
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MICRO-EXPLORER DESIGN

1 - To build micro-packs demonstrating aerospace functions

substrate

Interconnect, structure, etc

Y

EADS

MICRO-EXPLORER DESIGN

Payload
m-packs

YEAR 3

YEAR 2
Inertial Atmospheric Battery comms
mpack mpack
craft Observation Data handling Interconnect
mpack & structure
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DEMONSTRATOR — INERTIA MICRO-PACK (I-mP)

3 VTl sensors

EADS
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A/D
converter

Hcomroller H interface |

100°/s

' 3BAE CRS 03
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I-mP Mark 1 FOR BREADBOARD TESTING

Controller Analog &
ADC

Power Supply

Large size 100x100x100 mm3
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I-mP Mark 11 AS INTEGRATED SYSTEM

/l Sensor selection |
¥
\/i Mechanical design |

‘/I Electrical layout |

Mechanical realisation
Electrical realisation

| Software interfacing |

"
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ATMOSPHERIC MICRO-PACK — BLOCK DIAGRAM EADS

AID
converter

Controller
astrium

Additional
Electronics

ANALYSIS
SENSOR
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ATMOSPHERIC mP: SENSOR DESIGN

Pressure sensor needs to be adapted to low-

pressure atmospheres (i.e. Mars or high altitude)

e=s Earth
™ ambient

Martian
Atmosphere

AKTIVSensor ATA0.025 ——

For chemical atmosphere analysis IR and MOX
micro-sensors are tested

Detector
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ATMOSPHERIC mP: SENSOR BREADBOARDS EADS

Humidity,
Temperature

Battery
contacts

interface

Bluetooth |

astrium

Oscillator
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PLATFORM INTEGRATION: WIRELESS SENSORS EADS

BlueCore2

RAM

Pl UART (3248)
interface l_‘ o
Microcontroller| 115.3 kbps
Microcontroler

UART

MSP430F149 e 16 Bit Risc

Fash ROM
"
ADC
8x128it

Humidity Acceleration || Pressure Gas

WMI-C10 (Mitsumij)
Temperature ||sensor sensor sensor ( Battery g’

Flash Memory Baseband

4 Mbps

askrium
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ESA SPACE APPLICATIONS

EALS
MICRO-LANDERS
— ExoMars PASTEUR payload
— Aurora future lander studies astrium

MICRO-EXPLORER
— Platform Architecture studies

— Distributed sensing studies

EARTH / SPACE TECH

INTERACTION

— IR sensor developed for forest
fires originally

— Bluetooth (&others) developed
for terrestrial comms
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FURTHER WORK EADS
COMPLETE nPACKS DESIGN & INTEGRATION
— |-nP assembly
— Gas sensor miniaturisation
— Atmospheric mpack assembly astrium
COMPLETE TESTING
— Testing of A-mP in simulated Martian atmosphere
— Further testing of I-mP
COMPLETE SYSTEM DESIGN
— Micro-power, wireless Comms, Functional structures
APPLICATIONS
— Adaptation to other Aerospace applications
— “Spacifying’ the designs
- Use rad-hard or shield components

- Adaptation to space OBDH (MIL1553, RS422)
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