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Non-volatile memory (NVM) will play a significant role in the pr
tronic products due to the physical limitations of the conventiona
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1. Introduction

The memory which is used for storing data and program is a
ﬂ' main component in any computer system. All recognizable com-
=" puting platforms such as computer, cell phone, digital cameras,
portable electronic gadget and large super-computer use storage
systems for storing data, either temporarily or permanently as

per their requirement [1]. Uses of nonvolatile memory (NVM) are
constantly increasing, due to the huge demand of portable and
consumer electronic gadgets, such as memory card, USB storage

and smart phone, where NVM is used as a main component. Exist-

ing charge storage based non-volatile memory technologies like
flash memories have now reached to its physical limits [2]. To
overcome the limitations of traditional memories and to bring
advancement in new technologies like internet of things (10T)
and big data applications, the memories should be dense, power
efficient and robust. Hence nano-scale memories which do not
work on charge storing magneto-resistive random access memory
(MRAM) |3/, ferroelectric random access memory (FeRAM) [4],
resistive random access memory (RRAM) [5] and phase change
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random access memory (PCRAM) [G| have drawn a significant
interest of researchers for future non-volatile memories. RRAM is
a potential candidate for future memories due to its modest com-
ponents, extraordinary compactness, low power, and exceptional
scalability [7]. In recent years, the resistive switching properties
in different types of metal oxides such as HfO, |81, TiO, |91, TaO,
[10], AlO [11], NiOy [12] and ZrO, |!3] etc. have been largely
observed and investigated. Among the various materials proposed
for RRAM, HfO is potential candidate due to its superior electrical
performance and exceptional compatibility with existing CMOS
technology [14-15]. The HfO, based metal-oxide RRAM have been
preferred by many researchers due to its fast operational speed,
:]vlﬁ: ;n;sg::t;gnc.olﬁ:vlpower c_unsumptiun(. and hngh compatibility
_ ced plementary metal-oxide semiconductor tech-
nologies [16-17].
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switching or bipolar gSW” .ll\.mun of RRAM is divided as unipolar
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magnitude (as shownyn voltage of same polarity but a different
switching res VD in Fig. 2). On the other hand, in bipolar
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