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1906 Definition of applications, includin
Accelerometer

1005 needs for IMU
Identified and described the
——— needs for space applications
Accelerometers design and technical specific
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Applications

Demonstrated the potential suitability of
COTS accelerometers for application on fut
launchers application.
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Work Logic/Approach - Started in NOV 2009, 38 months, 2 phases

Module Architecture

- Industrial scheme: ASTRIUM ST Prime, THEON su

Accelerometer Component

MEMS - Development of flight model for future ARIANE
CMOS

Next Steps MAIN ASSUMPTIONS
| - Flight model, TRL= 8

- Be usable in any part of the launcher and at any p
including “upper stages” (low weight and small si

- Compliant with A5 launcher environments

- Compliant with all the mission requirements appli

- Friendly adaptable to the current TM subsystem
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PROTO FLIGHT MODEL

Next Steps

- Functional Tests Demonstrator
- Some environmental /PFM
(Temperature,

- Functional Tests

vibration, shock) o
- All qualification tests
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X-FAB Surface Micromachining Technology

1. Etch isolation trench

2. Fill isolation trenche

3. Deposit and pattern

4. DRIE mechanical str

5. Passivate sidewalls,
then open bottom o

6. Isotropic etch to rele
(structure width de

7. Strip etch mask, side
leaving single-cryst

8. Cap sensor wafer by
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U 2 2. Fill isolation trenches, planari:

Work Logic/Approach

Module Architecture 3. Deposit and pattern intermed
Accelerometer Component isolator

MEMS

CMOS 4. Deposit and pattern metal
Next Steps

5. DRIE mechanical structure

6. Passivate sidewalls,
then open bottom of trenches

7. Isotropic release etch

8. Strip etch mask, sidewall
passivation + buried oxide

SEM picture of gyroscope chip with open cap wafer

9. Cap wafer by glass frit wafer bonding
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Protection Frame

Wafer level encapsulation major steps

e The wafer cap preparation

* The frit glass bonding

1. Deposition of the glass paste by

screen printing
2. Conditioning of the paste
3. Actual bonding
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Capacitive MEMS Accelerometer

The motion of the proof mass is limited by mechanical
stoppers
The stoppers guarantee that:

e The maximum in-plane displacement of the proof mass is
always lower than the gap between the fingers of the parallel
plate capacitors so as to avoid a catastrophic short-circuit (i.e in
case pull-in instability occurs)

e The maximum in-plane motion is kept within specific limits so
as to avoid fracture of the mechanical springs
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Work Logic/Approach  Standard European CMOS technology (

Module Architecture

e Excelent “Analog” performance

Accelerometer Component

MEMS * Compatibility/Future co-integration wit
CMOS

Next Steps

Analog Design Bloc

* Discrete-time (Switched Capacitor) conf
appropriate for applying noise reductio

* Capacitance to Voltage Converter (sens
e A modulator (Quantization of analog r
 Compensator (to ensure stability in clos




Analog Readout Electronics
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Capacitance to Voltage converter
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Short term

Mid term

Next Steps

Fabrication and functional ver
(Q1 2011)
Fabrication and functional ver
(Q1 2011)

Fabrication and functional ver
component

(@3 2011)
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