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Multiplexed graphene sensors

Motivation

Monolithic integration of MoS, FETs and graphene Column-wise time-division
solution-gated FETs for high density neural recordings ; multiplexing ;
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MoS, Field Effect Transistors Nanofabrication Challenges

MoS, growth by Metal-Organic CVD Dielectric growth by Atomic Layer Deposition (ALD)
* Homogeneous large-scale synthesis (2x2 cm?) without toxic H,S gas Flexible substrate * Need for compatible high-K dielectrics such as Al,O,
«  Molybdenum hexacarbonyl and diethyl sulfide as gas phase precursors * ALD allows conformal growth with atomic thickness control
* Mono- and few-layers nanocrystalline MoS, on SiO,/Si SiOZ/Si * Trimethyl aluminium and water as gas phase precursors
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*  MoS, easily oxidizes to MoO, with O, plasma V

* MoO, residues are hard to remove with O, plasma and may not be noticed by eyesight
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v" Solution: prior to ALD, E-beam evaporation of Al seed layers (1nm x3), which oxidise
upon air exposure or by the residual O, inside the evaporator chamber (107 Torr).
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x  Ar plasma stiffens the photoresist even for a decreased plasma power
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