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Figure S1. d(In(/)/d(In(V)) as a function of |V|0‘5 at 100K (squares) and 400K (circles)
for the HRS and LRS, measured at positive (closed symbols) and negative (solid

symbols) voltage.
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Figure S2. Minor /-V loops measured 100 nm thick, 100 um wide VER-gate device

ramping the voltage to 2V, 3V and 4V. Inset shows the temperature dependence of the

different resistance states obtained with the minor loops.

S-2



(b)

10%4

C10*4
g

10%

6 0 1x10*  2x10* 3x10* 4x10* 5x10*
V (V) t(s)

Figure S3. (a) Multiple-branch hysteresis loops performed in a 150 nm thick, 10 um
wide VER-gate device, inducing different resistance states. (b) Retention characteristics

of multi-level resistance states.
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Figure S4. Voltage pulses and volume bridge resistance evolution obtained for a 50 nm

thick, 30 um wide VERT-gate device.
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Figure SS. (a) Simulated hysteresis loops starting from an initial homogenous oxygen
concentration (resistance of the initial point is indicated with a star). Dashed lines show
the evolution to a stable switching performance (solid lines). (b) Electric field induced
at different stages of the switching process, after the application of a sinusoidal voltage
pulse of amplitude 2.5V with a frequency of 50Hz at the left contact with the right one
grounded. Images are acquired every 2.5 ms. Colours in the bar show the value of the

electric field in logarithmic scale.
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