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This work reports the effect of top electrode materials, i.e., Al, Ag, and Ti on the switching characteri 
Cs of resistive random access memory (RRAM) devices based on zinc oxide (Zn0) thin film. The RRAM de- 

vices with SiPt/Ti/ZnO/Top electrode (Al or Ag or Ti) structure were successfully fabricated, and their 
Switching characteristics were measured. The structural properties of ZnO metal oxide thin film were stud- 

S Xray difractometer (XRD), atomic force microscopy (AFM) and scanning electron microscope
(SEM). The switching characteristics of the fabricated devices were measured with the help of 7-V curves, 

cn were measured using semiconductor parameter analyzer. It has been observed that the manufactured
devices have exhibited bipolar properties. The Si/P'TilZnO/Ag structure has shown the best endurance up 
o ccles. Purther,. the measurement of retention properties at room temperature was also done for 
SPUTZnO/Ag structured device, which confirms the non-volatile properties of the obtained devices. The 
ratio of low resistance state (LRS) and high resistance state (HRS) was found maximum for Ag top electrode 
up to 10. It has been observed that LRS and HRS currents of the device do not degrade up to 104s. 
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cation procedure of CMOS. 

The working principle of RRAM is established on 
the reversible resistive switching RS mechanism be- 
tween two stable resistance states, which are low re- 

sistance state (LRS) and high resistance state (HRS). 
This reversible switching happens in transition metal 
Oxides with the M-1-M configuration. There are two 
types of switching memories related to electrical polari 
ty i.e. unipolar and bipolar 9. The process, which 
brings variation in the resistance states of the device, 
i.e., from HRS to LRS is called SET process, while the 
variation from LRS to HRS is known as RESET pro- 
cess. An explicit resistive state (HRS or LRS) can be 
reserved after the cancellation of electric stress that 

1. INTRoDUCTION 

Due to the recent advancements in CMOS and other 
semiconductor devices, semiconductor memories are in 

huge demand. The memory occupies a significant por- 
tion in an IC, so it should be smaller in size, power effi- 
cient and stable. Due to the scaling in CMOS technolo 
gy, the size of these conventional memories is reducing 
and now has reached a saturation point. The scaling 
has also increased the leakage power in CMOS circuits. 
To overcome the limitations of traditional memories and 

to bring advancement in new technologies like loT and 

big data applications, the memories should be dense, 

power efficient and robust [1]. Existing non-volatile 

memory technologies like flash memories are charge 

storing memories and have now reached its physical 

limits 2]. Hence, nanoscale memories, which do not 

work on charge storing like FeRAM, MRAM, PCRAM, 

and RRAM, have drawn a significant interest of re-

searchers for future non-volatile memories [3-6]. RRAM 

is a potential candidate for future memories due to its 

modest components, extraordinary compactness, loww 

specifies the non-volatile nature of RRAM. Generally,
in the initial resistance state of a fresh sample, a high- 
er voltage (more than the set voltage) is required to 
initiate the resistive switching behavior. This process is 
known as forminglelectroforming process. 

The mechanism of switching in the unipolar RRAM 
device is described as the formation of conductive fila 
ment when voltage is applied, which sets the device into 
a LRS. The Joule heating produced is responsible for 
rupture back to HRS. The polarity of the applied current 
does not affect the Joule heating effect, but its amplitude 
does. This type of devices shows unipolar switching be havior. Since switching direction is dependent on the 

applied voltage polarity in a bipolar RRAM, different polarity is used for erasing and writing the data. To 
Circumvent the dielectric breakdown in every switching

power, and exceptional scalability [7). The device struc 

ture of RRAM is a capacitor like configuration with a 

metal-insulator-metal (M-1-M) structure. It is observed 

that the resistive switching occurring in the M-I-M 

structure can be changed by an electrical signal applied 
to it |8. Recent reports on memory arrays are focused 

on the metal oxide-based RRAM due to the ease of the 

materials and exceptional compatibility with the fabri
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