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Fig. S1 (a)-(f) A flowchart of the fabrication process of the OVs-LN-OVs memristor. (g)-(k) A
flowchart of the fabrication process of the OVs-LN memristor.
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Fig. S2 The cross-section SEM image of memristors.
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Fig. S3 Electroforming process of (a) OVs-LN-OVs memristor with the sequence of sweeping
voltage of OV = +V,0x Z 0V ™ V0 — 0 V. Electroforming process of (b) OVs-LN memristor
with the sequence of sweeping voltage of OV = -V,,,ox Z 0V ™ +V,4c — 0 V. The sequence of
sweeping voltage is opposite to the sweeping sequence of curves in manuscript (Fig. 1). The
cycle-to-cycle test of (c) OVs-LN-OVs memristor and (d) OVs-LN memristor. Reproducibility of
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HRS and LRS of the two memristors during 200 cycles were inserted.
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Fig. S4 XPS of O1s on the surface of the (a) pristine single crystalline LN thin film, (b) single

O1s -0,
—0,

Pristine

(b)

Intensity (a.u.)

534 532 530 528 526

Binding Energy (eV)

536

| O1s = gL
Ar*-irradiation A

—OVs |

532 530 528 526

Binding Energy (eV)

536 534

crystalline LN thin film irradiated by Ar* at 80 eV for 60 min.

3



21 vaSEt
Vieaa: 2V
0 Pulse width: 0.1 s
-21 vset
(b)
_VSEF
0 | | | | i | | ] A ] L L | | | ] | | | L | L | | | L B
Vieag- 2V
Pulse width: 0.1 s
-21 "vreset

Fig. S5 The schematic diagram of the sequence of voltage pulses used to test synaptic
plasticity in (a) OVs-LN-OVs memristor and (b) OVs-LN memristor.
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Fig. S6 Cycle-to-cycle test of plasticity of (a) OVs-LN-OVs memristor and (b) OVs-LN memristor.
During each cycle, the voltage pulse sequence consists of 20 set voltage pulses and 5 reset
voltage pulses, and pulse width is 0.1 s. The corresponding multi-RS of (c) OVs-LN-OVs
memristor and (d) OVs-LN memristor at each cycle during the cycle-to-cycle test.
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Fig. S7 Resistance retention properties of (a) OVs-LN-OVs memristor, (b) OVs-LN memristor.
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Fig. S8 The current flowing through two memristors (IOVS-LN and Toys-1n- 0Vs) during the

differential operation to denote (a) W1, (b) W2, (c) W3, (d) W4, (e) W5 and (f) W6. In each

differential operation, Tovs - 1w and lovs-1n-ovs were measured for three times. In each

measurement, Tovs - 1w and Tovs-1n-ovs were read for 100 times. The data in the lilac part

represents "OVs-LN and the data in the orange part represents Tovs-1n- ovs,



