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ABSTRACT

A SPICE model of the memristor would be a useful tool to analyze circuit behavior to
help in developing applications of this memristor via simulation. In this paper, we
incorporate a memristor SPICE model for designing memristor circuit which is focused
on non-linear model and implementation with analog circuits. To describe the real
device operation in a circuit simulation, a SPICE model is required. We incorporate the
memristor with various window functions that have been proposed in non linear ion
drift memristor devices. In investigating and characterizing the behavioral properties of
memristor devices, the circuit analyses of the proposed memristor models are then
studied. Then, a simple analog circuit is constructed using the model specifically a
simple integrator and differentiator op-amp circuit and comparison is made between
memristor implemented circuit and normal integrated circuit. The research shows the
difference of memristor model and the possibilities of implementing the memristor in
analog circuit. The memristor model has been simulated to give a good approximation
to the real memristor. Memristor model based on Strukov window function gives
minimum power dissipation with 120pW. While memristor model based on Joglekar
window function give the fastest time of change of the resistance for each memristor
model with 320ms. It is 49.2% faster than memristor model based on Strukov window
function but in term of controlling the device, memristor model based on Prodromakis
window function give a better result. Also, memristor model based on Prodromakis
window function only suffer 0.11% slower speed than the memristor model based on
Strukov window function. It give much better result with great extend of scalability and
flexibility to the model. It also found that, changing the frequency and control parameter
p will also affect the memristance behavior. In implementation of memristor with
analog circuit, it shows that the existence of the memristor give better functionality to

the application.

Keywords— memristor, SPICE model, non linear, window functions, analog circuit.
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CHAPTER 1

INTRODUCTION

1.1  PROJECT BACKGROUND

In 2008, a research team at HP announced that they had discovered a new circuit
element which called the memristor {1]. This discovery was arguably as important as
that of the resistor, capacitor, or inductor. Since the HP announcement, researchers
and engineering professionals have been trying to understand the new technology and
to develop potential applications. It is useful to have a computer model of the
memristor as a tool for speeding-up the analysis of the behavior and developing
applications of this interesting circuit element via simulation experiments [2]. To do
this, they need robust circuit simulation software that allows them to explore how
memristors work alongside existing components. With regard to the fact that
memristor is specified as the fourth, newly discovered passive circuit element,
supplementing the well-known R, C, L triplet (resistor, capacitor, inductor), it is
logical to suggest extending the model libraries of SPICE-family simulating programs

just with the model of the memristor.



