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Improved Uniformity of Resistive Switching Characteristics
in GeosSeos-based ReRAM Device Using the Ag Nanocrystal

Hong-Bay Chung1

A Jang-Han Kiml, and Ki-Hyun Nam'!

! Department of Electrical Materials Engineering, Kwangwoon University, Seoul 139-701, Korea

(Received July 8, 2014; Revised July 14, 2014; Accepted July 18, 2014)

Abstract: The resistive switching characteristics of resistive random access memory (ReRAM) based on

amorphous  GepsSeos

thin films have been demonstrated by using Ti/Ag nanocrystals/GeosSeos/Pt

structure. Ag nanocrystals (Ag NCs) were spread on the amorphous GepsSeps thin film and they played

the role of metal ions source. As a result, comparing the conventional Ag/GeosSeos/Pt structure, this
Ti/Ag NCs/GeosSeos/Pt ReRAM device exhibits the highly uniform bipolar resistive switching (BRS)
characteristics, such as the operating voltages, and the resistance values. At the same time, a stable DC

endurance(> 100 cycles), and the excellent data retention (> 10!

Ti/Ag NCs/GepsSens/Pt structured ReRAM device.

sec) properties were found from the
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Fig. 1. (a) Schematic view of the resistive switching
memory device of the Ti/Ag NCs/GeysSeps/Pt structure
and (b) SEM image of the Ag NCs. The Ag NCs are
dispersed on the surface of amorphous GepsSeos
solid-electrolyte layer. The diameter and density of Ag NCs
are approximately 30 nm and 1,190 ea/um’, respectively.
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Fig. 2. (a) Typical I-V hysteresis loops under a current
compliance of 100 pA for both devices with an area of
250 x 160 pm’.
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Fig. 3. The cumulative distribution of the set/reset
voltage values on Ti/Ag NCs/GeosSeps/Pt device and
Ag/GepsSeps/Pt device.
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Table 1. The resistive switching parameters of the Ti/Ag
NCs/GeysSeos/Pt device and the Ag/GeosSeos/Pt device.
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Fig. 4. Temperature dependency and average LRS,
filament diameter of Ti/Ag NCs/GeosSeos/Pt device and
Ag/GeysSeps/Pt device. (a) temperature dependency of HRS
resistance of both devices, (b) average LRS resistance
under current compliance from 10 pA to 5 mA, and (c)
filament diameter versus current compliances for the Ti/Ag

NCs/GeosSens/Pt device and Ag/GeosSens/Pt device.
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