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. 1?:::::llz“l‘:,l::::ll‘:):l:::::::(( of Iu]’) olectrode nmll.uriulu. Lo, Al ’Au, m'ul 'l"n on the ﬂw.m-hmg characteris-

v memory (RRAM) dovicos based on zine oxide (ZnO) thin film. The RRAM de-
vices with S/PUTVZnO/Top electrode (Al or Ag or Ti) structure were successfully fabricated, and their
switching characteristics were measured. The structural properties of Zn0O metal oxide thin film were stud-
ied using Xeray diffractometer (XRD), atomic force microscopy (AFM) and scanning electron microscope
(SEM). The switching characteristics of the fabricated devices were measured with the help of -V curves,
which were measured using semiconductor parameter analyzer. It has been observed that the manufactured
devices have exhibited bipolar properties. The Sy/PYTI/ZnO/Ag structure has shown the best endurance up
to 107 eyeles. Further, the measurement of retention properties at room temperature was also done for
SUPUTYVZnO/Ag structured device, which confirms the non-volatile properties of the obtained dewvices. The
ratio of low resistance state (LRS) and high resistance state (HRS) was found maximum for Ag top electrode
up to 107 Tt has been observed that LRS and HRS currents of the device do not degrade up to 10 s.

Keywords: RRAM, Switching characteristics, Top electrode, ZnO.
DOI: 10.21272/nep.12(1).01007 PACS numbers: 85.26.Hv, 77.80.Fm, 81.15.Pq,
77.55.hf
cation procedure of CMOS.
The working principle of RRAM is established on

1. INTRODUCTION
the reversible resistive switching RS mechanism be-

Due to the recent advancements in CMOS and other

semiconductor devices, semiconductor memories are in
huge demand. The memory occupies a significant por-
s0 it should be smaller in size, power effi-
Due to the scaling in CMOS technolo-
conventional memories is reducing
d a saturation point. The scaling
power in CMOS circuits.
mories and

tion in an IC,
cient and stable.
gy, the size of these
and now has reache
has also increased the leakage
imitations of traditional me
to bring advancement in new t,e('}molugios like loT and
hig data applications, the memories H!muld be d”“f’"‘“
power efficient and robust [1]. l‘.xnﬁtlx}g non-volatile
memory technologies like flash memories are clm.rgu
sLOrIng memories and have now rmlu'hc(l I{H phl_ysu-u:
limits 2], Henee, nanoscale memories, which do no

work on charge storing like FeRAM, MRAM, PCRAM,

and RRAM, have drawn o sip,nil'u'nnl. ml«-rx:sl of re-
{or future non-volatile memories [3-6]. RRAM

i o potential candidate for l‘ul.un' nwlnm'u-r? (h‘w (uln\:
modest components, vxlruun‘hvnn.»y ("o‘lnpul(lm‘,xjﬁ,.‘ .u('.
power, and exceptional Ht'uluhlllllt_\' ['(7ll,lf:::ll:'r:l:'i:',ll(lt.;“ll:l :
ure of RRAM is a capi ike co : h

:nl('etul-inuululnr-nwlul (M-1-M) structure. It n-; ol);:l-xlv(h;ll
that the resistive switching oceurring mn (“1‘. -]vil
structure can be changed by an electrical ',\lu.“fl, i‘lp.pl 1'(‘:'
{0 it [#]. Recent reports on memnory arvays ‘l.“ | .ml\‘ :;I‘
on the metal oxide-bawed RKAM due to the east (;. ' .(
materials and oxcoptional compatibility with the fabr
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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-I-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 dewvice,
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
specifies the non-volatile nature of RRAM. Generally,
in the initial resistance state of a fresh sample, a high-
or voltage (more than the set voltage) 1s required to
initinte the resistive switching behavior. This process 1s
known as forming/electroforming process

The mechanism of switching in the unipolar RRAM
device s 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 :uuphtm{n
does. This type of devices shows unipolar switching be
havior. Simce switching direction 15 dependent on the
apphed voltage polarity in a bipolar RRAM, different
polarity 1s used for erasing and writing the data. To
circumvent the dielectric breakdown in every switehing
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This study investigates the effec
structural and optical properties 0
films on p- type Si substrate. The X-
Electron Microscopy (SEM) study is use
morphological properties of Zn
(0 02) preferred orientation thin films. UV-VIS-NIR spec
200 are employed to find the optica
deposited thin films are highly tra
index varying from1.75 to 2
cal parameters like transmitta
The optical band gap shows a marginal variation from 3.22
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75 as the substrate temperature changes fro!
nce (T), absorption (A) and their outcomes are a
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Ta;;ng from 30 °C to 150 °C on micro-
r the deposition of thin
y (AFM) and Scanning

t of substrate temperature
fZnO thin films. RF sputtering method is used fo
Ray Diffraction (XRD), Atomic Force Microscop
d for the investigation of different micro-structural and surface
0 thin films. XRD results portrays hexagonal wurtzite structure. indices
troscopy and photoluminescence spectroscopy
ms. It has been observed that the
ater than 85% and their refractive
m 30 °C to 150 °C. Various opti-
lso examined and reported.

| parameters of deposited ZnO thin fil
nsparent with the transmittance gre

eV to 3.26eV.

lity of the scientific committee of the International Confer-

ence on Advancement in Nanoelectronics and Communication Technologies.

| 1. Introduction

Zinc Oxide (Zn0) has turned up as the most promising material
"among various 1I-VI group oxides, due to its excellent electronic,
optical, magnetic and chemical properties and its potential device
application in various fields. Its low cost, abundant availability in
nature, wide band gap (3.37 eV), high absorption in UV region,
non-toxic nature, high exciton binding energy (60 meV)|1-2], high
mobility (2.5 cm? V! sec’), makes a solid platform for variety of
applications like chemical sensors, Light Emitting Diode (LED), Thin
Film Transistor (TFT), clear and flexible displays [3-5]. piezo-
electric nano-generators (0] and in solar cells.

Various deposition techniques like chemical vapor deposition
(CVD), pulsed laser deposition, electro-deposition, sol-gel, and RF
sputtering were earlier reported by researchers for depositing
ZnO thin films [/~ ). In all the above methods some needs high
temperature in order to prepare thin film, some other are toxic
and some are complex processes. S0 among these all, RF sputtering
is the most encouraging technique for depositing ZnO thin film
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because of its controlled growth process. The deposition process
using RF sputtering also assures highly stable and repeatable films.
Apart from this, it also ensures c-axis crystal growth and large
grain size which improves carrier transport with good controllabil-
ity and conformity (9].

Now a days, researchers giving considerable attention towards
study and understanding of nano-dimension thin films. They are
tracking the difference in the microstructural, optical and electrical
behavior of the materials by switching substrate temperature. In
past, re‘searchers reported variation of functional ZnO thin film
properties with thickness, pressure, substrate type and annealing
temperature llQl. In order to ensure ZnO thin film compatibility
lc_)r a variety qt optoelectronic and piezoelectric device applica-
tions, effect of substrate temperature plays a vital role. The aim
of present work is to report a systematic study about the influence
of substrate temperature (30 °C, 50 °C, 100 °C, and 150 9C) on
microstructural and optical parameters (')l' Zinc O.)ude lhin ﬁlnﬁs

2. Experimental procedure

In first s Qi enhepr _
method || lslle% p-Si substrate was cleaned ustug standard RCA
- the nano crystalline ZnO thin films were deposited
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