Cleaning Graphene as part of wafer scale GFET fabrication
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Optimizing process integration and 2D material-based field effect transistors (GFETs) is an
ongoing topic in academia and for industrial applications [1]. One issue is the presence of
photoresist residue after photolithography, especially after the step of patterning the
graphene [1-4]. This work shows results of residue cleaning on wafer scale (150 mm, 260 GFETs
per wafer) using two different cleaning methods after graphene patterning: dry cleaning with
H> plasma etching and with wet cleaning using reagents. The results are compared to
references wafers without cleaning. Raman spectra, micrographs and transfer curves using 4
probe configurations were obtained from a total of 15 wafers. The lowest device yield of any
wafer was 92%. Average graphene mobilities of 4000 cm?/V-s were obtained after cleaning,
an increase of 600 cm?/V-s compared to the reference wafer (see Figure 1(a) and (b)). The
relationship between the doping presented in the transfer curves (Figure 1(c)) and residues (o-
C peak) presented in the Raman spectra were also analysed.
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Figure 1: Wafer maps showing median of the device mobilities for each die in the wafer (each die has
30 devices). (a) reference wafer, no cleaning. 97% yield. (b) wafer processed with wet cleaning, 6%
yield. (c) transfer curves from the wafer processed with dry cleaning (backward and forward sweeps
are shown). The green line is the median. P and n doping are visible.
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