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GRAPHENE: FROM MATERIAL TO APPLICATIONS

come  

Magnetotransport mode Graphene Hall cross design by electron beam lithography

-Size = 600µmx80µm -Graphene etching -Contact pads Ti/Au (10nm/100nm) deposition -Wire bonding -Check Raman

Magnetometer mode Doping-meter mode Conclusion & perspectives

The spinning current method combined to current modulation allows to remove LF noise giving rise to equivalent magnetic noise at low frequency (i.e. <1Hz) significantly impoved with respect to previous work [7]. Improving factors will permit to make graphene suitable candidate for magnetic field sensing.

The doping-meter mode is a first step towards the gas sensing ability [8] which will need to fonctionalize the graphene.
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n=4×10 12 cm -2 µ=1110 cm 2 / (V . s)

From graphene to sensor : development of a dedicated electronic board (@300K)

Graphene which has been early identified as very promising gaz sensor [START_REF] Schedin | [END_REF] still focuses interest in this direction [4,5].

Is graphene sensitive enough to detect greenhouse gaz at a level allowing to sustain agroecologic studies ?

⇒V Hall = IB cos (ω B t

) nq

Biasing current modulation/demodulation + Spinning current [6] => cancellation of the offset

⇒ n(t )= IBcos( ω B t ) V Hall ( t) q
Magnetic field modulation + spinning current + current modulation (option)

→ temporal tracking of doping ⇒ σ=qn μ

I =10μ A-Δ f =25 mHz
B detectable ≈25 µ T / √ Hz @ 1 Hz 

  a) Conductivity measurement -Constant current biasing → 2 wires V(I) (Hall cross) or 4 wires Van der Pauw (Square sample) b) Doping measurement@300K -Magnetic field modulation -Constant current biasing → Hall voltage measurement 00by 1: graphene on SiC -2: magnetic coil -3: analog board -4: digital board Context : agriculture is one of the major cause of the climate change
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