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Full IV-sweeps

Figure S1: Full IV-sweeps of the graphene memory transistor. The sweeps all start at -6 V and increase in
voltage until Vmax (solid lines). Then, the sweep goes down from Vmax back to -6 V (dotted lines). The
sweeps are measured in sequence, starting with Vmax = 4 V, and sequentially increasing Vmax.

Retention time measurements

We find that to fit the decay of the current seen in main paper Fig. 4, we need fit with a two-term exponential
function:

I(t) = I0e
−t/τ0 + I1e

−t/τ1 . (1)

The resulting fits for right after a positive and right after a negative gate spike can be seen in Fig. S2. The
respective time constants can also be seen in Fig. S2.

If we ignore the fast decays times, τ0, we find that the average of the two τ1 values is ∼45 min. This means
that roughly 50% of the current is expected to be maintained after 45 min.
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Figure S2: Left: Decay of current right after a positive +15 V gate. Left: Decay of current right after a
negative -10 V gate.

Supplementary discussion

Improving On/Off ratio: To explain how the On/Off ratio can be improved, we need to introduce a few
general concepts common to graphene field-effect devices, see Fig. S3 below. Here we show the conductivity
(G = 1/R) of a graphene conductive channel, versus an applied electric field from a gate electrode, VG. This
is analogous to our device, except here there is no floating gate/nitride trapping layer.

In Supplementary Fig. 1 we have defined two concepts, the intrinsic doping G0, and the Dirac point voltage,
VD. The intrinsic doping sets the minimum conductivity of the graphene sheet, i.e. the conductivity at the
charge neutrality point, VD. This is exactly the point at which the applied external field brings the graphene’s
Fermi level to 0.

The on/off ratio of the device is then given by how much the conductivity changes versus the applied gate,
i.e. the slope of the curve in Fig. S3:

dG

dVG
∼ ∆G

∆VG
.

This slope is largely determined by the mobility of the charge carriers in the graphene, µ. The mobility is
determined by the overall quality of the graphene, i.e. how pure it is from external contamination, is it free
from lattice defects, etc. This is because such contamination and defects add local scattering sites for the
charge carriers, inhibiting their uninterrupted movement through the graphene sheet.
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Figure S3: Graphene conductivity, G, versus applied electrostatic potential via a gate, VG.

Apart from optimizing the graphene sheet’s quality, it is also important to operate the device in the regime of
the largest slope. Generally, this is in the low doped n-doped region, as the electrons normally have higher
mobilities than the holes, and too high doping in general will limit the charge carrier’s mobilities from
electron-electron scattering and the energy dependent mobility in graphene (higher doping means higher
Fermi level for the charge carrier distribution function as well).
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