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Fig. S1: Scheme of confined ITC method for the TSC growing. Note the lower
temperature needed to obtain highly crystalline and reproducible single crystals. The
temperature used in literature is up to 80°C.
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Fig. S2: Optical microscope image of the TSC. (a) Note the sharp corner showing a
very crystalline square shape. (b) real image of one of the TSC synthesized through the
confined ITC method.



Photoluminescence Steady State
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Fig. S3: Photoluminescence spectra of a bulk single crystal of 2 mm thickness (black)
compared with the PL emission corresponding to the thin single crystals. Note the
energetic increase due to the reduction of the thickness.



Fig. S4. Scheme of the handmade sample holder used for the electronic
measurement of the TSC. The open window serves as the location for the ITO substrate
containing the TSC, which can be illuminated if necessary. Green and grey parts are
mobiles (green moves up and down throughout red supports and grey moves 360° of
rotation), that allow us specifically to contact the SCF wherever it grows. Contact tips are
retroactive contact made of stainless steel.
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Fig. S5: CV curve showing the reduction of the voltage necessary to switch ON (black
lines) and OFF (dashed black line) the memristor device; from red to blue.
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Fig. S6. Statistics of 10 devices characterized by jV curves.
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Fig. S7: Comparison between cyclic voltammetry curve for monocrystal device (orange
curve) and polycrystal one (blue curve).
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Fig. S8: Figure S8. (a) endurance test of 102 cycles for a typical device, (b) zoom of
the cycle 877, (c) cycle 877 from LRS at lecture voltage to ON voltage fixed at 1 V, this
figure is expressed over time. Where red rectangle represents the OFF voltage, blue
rectangle the ON voltage and red one represents the read voltage.

RL-L line effect on the functioning of the EC.

An inductor in an electronic circuit is usually a coil-shaped wire. When there is a change
in voltage, the inductor generates a magnetic field that resists the change in electric current
flowing through it, governing the high-frequency part of the spectra. This resistance is
called inductance, represented by L.

In our case, the different speeds of species (charges and ions) induce a delay in the
response of the system that is represented as a negative capacitance in the low-frequency
domain with a time constant associated, tin.

The AC impedance response can be expressed as follows:
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Where jrec is the recombination current at steady state, B and y exponents are constants
with values <1 and b is a correction factor for the fitting, with ksT as the thermal energy.



