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Motivations

Growing needs for sensors for use under high temperatures, radiative atmospheres, high

gas velocities: aerospace, automotive, nuclear...

Multiple approaches for the design of sensors : junctions, resonating or fixed micro /

nano structures (MEMS, NEMS) ...

Specific issues for harsh environments : chemical or physical approach ? which material ?

RESISTE project : French national consortium to develop SiC based sensors, from epitaxy to

demonstrators. (ANR funding ANR-22-PEEL-0002)

ément Berger3, Cécile Ghouila-Houri?, Vincent Guigoz!, Daniel Alquier3,

O O O O O

SiC for Sensing ?

| arge band gap semiconductor (2,3 — 3,2eV for 3C- and 4H- poltype)
High thermal conductivity
| arge Temperature Coefficient of Resistivity (TCR)
High Young Modulus (> 400 GPa)
Existing know-how for processing (etching, metalization...)
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o 3C-SiC grown on Si for benefiting from surface
micromachining (@CRHEA).

o CVD process using SiH, — C;Hg — HCl chemistry.

3C-SiC / Si Epitaxy

STEM cross section views of monocristalline 3C-SiC(100) film (left) and textured 3C-SiC film (right)

growth process.

o Variation of the resistivity over two orders of magnitude.
o Lower doping levels for textured 3C-SiC epilayers.

o Low resistivity required for hot wire fabrication : nitrogen doped
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Proof of concept for low detection limit of H, in
atmosphere.
Discrimination between gases demonstrated.

Change in resonance frequency of 3C-SiC cantilevers, as a function of the surrounding gas concentration, for
H, in N, (left) and CO, in N, (right). Detections
as low as 0.2 % for H, and 0.25 % for CO,, in nitrogen, have been achieved




