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Fig. S1 UV-vis absorption spectra of PVCi films according to the UV treatment time.
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Fig. S2 Conductive filament formation in Device 1 with various compliance currents of the writing
process. (a) Three types of electroforming processes with different compliance current values of 6x10-
7 A (the left panel), 10° A (the middle panel), and 4x10°¢ A (the right panel). (b) Field emission
scanning electron microscopy images of the devices after the forming processes.
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Fig. S3 Conceptual schematic diagram depicting the steps for defining the local ion-migration path (LIP)

in the proposed organic memristor.
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Fig. S4 Current-voltage curves of the vertical-type device consisting of the crosslinked polymer medium
(PVCi).
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Fig. S5 Electroforming processes for triggering (a) r-Device and (b) m-Device. The forming voltages of

Device 1 and Device 2 are about 5.5 V and 5.0 V, respectively.
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Fig. S6 Current variations in (a) r-Device and (b) m-Device at V,.,q = 0.2 V after the repeated 50 cycles of

the writing and erasing processes.
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Fig. S7 (a) A schematic of the lateral-type organic memristor. (b) Fabricating steps for the lateral-type
organic memristors (r-Device and m-Device). In the case of m-Device, the photo-crosslinking process was

performed after the electroforming process to define the LIP.
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Fig. S8 Transient responses of m-Device to the switching voltage pulses. (a) Voltage pulse with the
amplitude of 3.6 V was utilized for writing and (b) the pulse with the amplitude -2.0 V was utilized for

erasing. The switching times for writing and erasing were about 300 ps and 300 ps, respectively.
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Fig. S9 Short-term plasticity in m-Device. (a) Under the voltage pulse with the amplitude of 2.0 V, the

device showed the volatile-memory characteristics. (b) The relaxation of the device in current level. The

experimental data is fitted by an exponential decay function.
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Fig. S10 Multi-level memory characteristics of m-Device. The voltage-pulse amplitudes for potentiation

and depression were 4.8 V and -2.7 V, respectively. The time width of each pulse was 100 ps long.
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Fig. S11 The nonlinear transmission characteristics of m-Device. The conductance of the device was

effectively modulated by the dual-voltage sweeps.
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Fig. S12 Energy consumption of m-Device in each pulse for the potentiation and depression processes
illustrated in Fig. 6d.
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