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Effect of annealing temperature of solid electrolyte layer

on the electrical characteristics of polymer memristor
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Abstract

The effect of the annealing temperature of the poly(vinylidene fluoride-trifluoroethylene)(P(VDF-TrFE)) solid
electrolyte layer on the electrical properties of the P(VDF-TrFE)-based memristor was analyzed. In morphological
analyses, the P(VDF-TrFE) thin film with 200C annealing temperature (200P(VDF-TrFE)) was shown to have surface
roughness =5 times larger and thickness =20% smaller than that with 100C annealing temperature (100P(VDF-TrFE)).
Compared to the 100P(VDF-TrFE) memristor (M100), the set voltage of the 200P(VDF-TrFE) memristor (M200)
decreased by =50% and the magnitude of its reset voltage increased by =~30%. Moreover, M200 was found to have
better memory retention characteristics than M100. These differences were attributed to relatively strong local
electric fields inside M200 compared to M100. This study suggests the importance of the annealing temperature in
polymer memristors.
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Fig. 1. Formations of (a) P(VDF-TrFE) solid electrolyte
layer through spin—coating, (b) Ag active electrode
layer through thermal deposition, and (c) conductive
filament in the memristor, and AFM data of P
(VDF-TrFE) annealed at (d) 100°C and (e) 200°C.
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Fig. 2. |-V characteristics of the memristors with P(VDF-
TrFE) annealed at (a) 100°C and (b) 200°C, and
the variations in (c) the set voltage and (d) reset
voltage according to the annealing temperature.
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