-
J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 29, No. 12, pp. 759-763 December 2016
DOI: http://dx.doi.org/10.4313/JKEM.2016.29.12.759
ISSN 1226-7945 (Print), 2288-3258 (Online)
= = = =l d
O|2H MsHA HMoid 7|8t 12X} HIFYUA H=2| ESHX|AH
EHS, BEA
sAddieta ststgstat
Ion Gel Gate Dielectrics for Polymer Non-volatile Transistor Memories
Boeun Cho and Moon Sung Kang®
Department of Chemical Engineering, Soongsil University, Seoul 06978, Korea
(Received October 4, 2016; Accepted October 17)
Abstract: We demonstrate the utilization of ion gel gate dielectrics for operating non-volatile transistor memory
devices based on polymer semiconductor thin films. The gating process in typical electrolyte-gated polymer
transistors occurs upon the penetration and escape of ionic components into the active channel layer, which dopes
and dedopes the polymer film, respectively. Therefore, by controlling doping and dedoping processes, electrical
current signals through the polymer film can be memorized and erased over a period of time, which constitutes the
transistor-type memory devices. It was found that increasing the thickness of polymer films can enhance the
memory performance of device including (i) the current signal ratio between its memorized state and erased state
and (ii) the retention time of the signal.
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Fig. 1. (a) Cross-sectional view of an ion-gel gated polymer
transistor and (b) chemical structures of materials included in
this study.
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Fig. 2. Transfer characteristics of ion gel-gated P3HT non-volatile
with  different thicknesses,
obtained before and after applying -3 V and +5 V to the gate.
Film thickness = (a) 50 nm, (b) 80 nm, and (c) 130 nm.
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