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Resistive Switching Property of TiN/SiNx/Pt Device 
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Silicon-nitride (SiNx) thin film is deposited using plasma enhanced chemical vapor 
deposition as a resistance switching layer in metal-insulator-metal structure, where the Pt 
(top electrode) and TiN (bottom electrode) are patterned in cross-bar structure giving the 
cell area of 16~100um2 by UV photo lithography followed by lift off process. The 
chemical/electrical property of SiNx thin films are carefully evaluated upon changing the 
NH3 gas flow during deposition. The SiNx thin film deposited with NH3 gas flow rate 
below 2sccm shows stable bipolar resistive switching. The current of both the low/high 
resistive state do not show area dependency, implying that the switching is attributed to 
the formation and rupture of filaments within the device. Origin of the filament may be 
that the N atom drifts away from the filament during the electroforming sweep. The trap 
depth of SiNx is sensitive to concentration of N atom.[1] The N vacancy affect trap depth 
in filament so that filament becomes proper site for switching. It has been suggested that a 
resistive switching in SiNx is related with the trap/detrap of electrons within the SiNx thin 
film.[2] From the logI - logV fitting where the slope of the double logarithm changes 
from 1.1 to 2, it could be identified that the space charge limited current dominates in set 
process. The device shows good retention of 104 at 125oC.  
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Figure 1. I-V curve of TiN/SiN/Pt device showing BRS behavior 
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Effects of ambient and photo-illumination on electrical characteristics in the 
γ-Fe2O3 nanoparticle assembly-based memristors 
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Currently, memristive devices have been considered as promising candidates for next generation 
nonvolatile memories because of small size, low cost, 3-dimensional stackable structure, and 
simple process [1]. Particularly, nanoparticles-activated memristors are easy to be described by 
time-varying resistance and have been studied for realization of the energy-efficient neuromorphic 
system [2]. Furthermore, the memristors controlled by photo-illumination are potentially attractive 
for a new functionality of energy-efficient neuromorphic systems [3, 4]. However, the effect of 
photo-illumination has rarely been investigated in the nanoparticles assembly (NPA)-based 
memristive devices. In this work, the effects of ambient and photo-illumination on electrical 
characteristics in the γ-Fe2O3 NPA memristors [Fig. 1(a)] are experimentally analyzed. 

The current under air (vacuum) ambient is gradually (rarely) modulated during a dc SET/RESET 
process [Fig. 1(b) and (c)], which suggests the oxygen-related redox process plays a critical role of 
a stable operation of the γ-Fe2O3 NPA memristors and accelerates mainly RESET operation. In 
contrast, the photo-illumination reinforces a SET process [Fig. 1(d)] and the illumination-increased 
current maintains for a quite long time even after the illumination is removed. Related physical 
mechanisms will be discussed in detail with the extraction of carrier life time. Our result is 
potentially useful for exploring new functionalities of the light-controlled and/or redox-based NPA 
memristive device and circuit. 

 
Fig. 1. (a) Schematic of the γ-Fe2O3 NPA memristor. Ambient-dependences of SET/RESET current measured by 

(b) a pulsed and (c) cyclic I-V sweep. (d) The ambient/photo-illumination dependence of transient current. 
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