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ABSTRACT 

This project is on the fabrication and electrical characteristic of a memristive device 

with titanium dioxide (Ti02) as an active layer on two different substrates which are 

silicon (Si) and glass. Bottom electrodes of 60nm thick platinum were grown on the 

substrates before the TiC>2 deposition. Two layers of TiC>2 thin films were grown on 

the bottom electrode by radio frequency (RF) magnetron sputtering forming a 

memristive device. The first set of sample is a layer of T1O2 deposited on silicon 

substrate and exposed to plasma before the deposition of the second layer. The plasma 

treatment time was varied; for 0 minutes, 5 minutes and 10 minutes. The second set of 

sample is a Ti02 layer deposited on glass substrates and being etched by 1% 

hydrofluoric (HF) before deposition the second layer. The etching time was varied; 

for 5 seconds and 7 seconds. Current-voltage (I-V) curves of the samples were taken 

from the voltage loop ranging 0V to -5V, -5V to 5V then back to 0V and also from -

5V to 5V then back to -5V to show the bias dependent switching characteristics that 

match the electrical behavior reported for memristor. The second set of sample 

(etching method) gives better memristive behavior compared to the first set of sample 

(plasma treatment method). Beside, second loops which were measured from -5V to 

5V then back to -5V, gives batter memristive behavior with less noise compared to 

the first loop. 
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CHAPTER 1 

INTRODUCTION 

This chapter described us about the introduction to this project. There are five sections 

in this chapter. First section is elaborated about the background of study for this 

project. Section two is discussed about the problem statement for this project. The 

objective that related to the problem statement and this project was discussed in 

section three. The fourth section is explained about the scope of work for this project. 

Lastly, the organization of thesis described in the last section of this chapter five. 

1.1 BACKGROUND OF STUDY 

Titanium Dioxide (TiCh) is well known as a metal oxide semiconductor and has been 

extensively studied in many applications. The Growth of research of TiC>2 as a useful 

semiconductor material has flashed interest among researchers to study this special 

compound. The advantages of Ti02 are includes wide energy band gap (3.2 eV), non-

toxicity, chemical inertness, high photocatalytic property and its' abundance in nature 

[1]. 

Because of their good in optical, electrical, structural properties and chemical and 

TiCh thin films have been extensively used for many applications such as 

photocatalyst, multilayer optical coating, and thin film devices for solar cell and also 

in sensor applications. Furthermore, due to high dielectric constant in TiC>2 thin films, 

there are used in the reaction process between the materials in many electronic 

applications [2]. Other than all application mention, memristive device is also another 

application that uses Ti02 as its active layer. Memristor is generally made from a 
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