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Fig. 3 The schematic representation of the two-point 
measurement concept (a) for the in situ electrical 
characterization of VOC-induced graphene electrodes 
(c, d); 
electron-induced reorientation of acetone while 
applying �1 V (b). 
The Idc versus Vgs curves of the flat and patterned 
graphene electrodes influenced with exposure to 1.4–
3.3x105 ppm of VOC solutions: ethanol (c), 
isopropanol (d) and acetone (e).

Fig. 2 Characterization of the graphene films. 
SEM images of the top view of the f-MLG (a) 
and p-MLG (b) samples on PVC. Raman 
spectra of the f-MLG
(c) and p-MLG (d) performed using a 532 nm 
laser excitation system with a 40x microscope 
objective, and 10 s integration time for the 
single scan.

Nanoscale, 2019, 11, 2476
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Rendered Chip
Printed Chip

Assembled Chip Printed Chip

Minimum thickness
! "##$%&'$()*+,-)./01)%%)
! !2)34,56$()7+,-)8/19)%%

Advantages:
! No Assembly
! No Bonding necessary
! Integrated barbs (1/16”)
! Chip thickness reduced by 63%
! Automated manufacturing
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With Dr Peer Fischer, Fraunhofer-Institut für Physikalische Messtechnik (IPM), Freiburg
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