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ABSTRACT 
A Memristor, memory resistor is a two-terminal nanodevice that has become of tremendous interest for its potential to 

revolutionize electronics and memory applications. The amount of memory required in a particular system depends on the type of 

application, but, in general, the number of transistors utilized for the information (data) storage function is much larger than the 

number of transistors used in logic operations and for other purposes. The ever-increasing demand for larger data storage 

capacity has driven the fabrication technology and memory development towards more compact design rules and, consequently, 

toward higher data storage densities. The trend towards higher memory density and larger storage capacity will continue to push 

the leading edge of digital system design. A major challenge in realization of such systems is the complexities structure of scaling 

MOS transistors. Memories based on hysteretis resistive materials are expected to have superior properties such as nonvolatile 

low power consumption are considered very attractive for future ultimately scaled memories.This paper provides a new method 

to implement memories using memristor arrays.  
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INTRODUCTION 

 
 The memristor, known as the forth basic element or the missing link, was discovered by Professor Leon 
Chua, from University of California Berkeley in 1971[1][2]. Previously, to describe the relationship between the 
four corner stones, the magnetic flux φ, electric charge q, current i, and voltage v, only the basic circuit 
elements: the resistor R, the inductor L, and the capacitor C have been used. But then based on the symmetry 
and the fact that the relations between four factors are described using three elements, he proposed that there 
exists another basic circuit element and called it “memristor: the missing link”. In memristor when current flows 
in one direction, the electrical resistance increases and when current flows in the opposite direction, the 
resistance decreases. When the current is stopped, the memristor retains the last resistance that it had, and when 
the flow of charge starts again, the resistance of the circuit will be what it was when it was last active. It has a 
regime of operation with an approximately linear charge-resistance relationship as long as the time-integral of 
the current stays within certain bounds[3][4]. Symbolic representation of memristor and the characteristics of 
memristor are shown in figure 1a and b. 
 Technologies like RRAM has been emerged which is fast and dense. But these devices has been  limited to 
flash, DRAM and SRAM replacement [5][6]. So the role of memristor as a new memory structures, different 
than conventional memory hierarchy can be used to get more power efficiency. Both a memristor and a bit on 
which computer processor is based are working with electrical impulses. However, a bit does not allow any fine 
adjustment – it can only work with ‘on’ and ‘off’. In contrast, a memristor can raise or lower its resistance 
continuously 
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Fig. 1a: Memristor Symbol. 

 
  
Fig. 1b: Characteristics of Memristor. 
 
 Memristors can also be integrated with CMOS in logic circuits. To start with design of memristor array for 
memory application has been designed. It can be used as a stand-alone logic, suitable to perform logic within the 
memory and provide opportunity for new array architecture for memory function. 
 
Memristive Arrays: 
 Memristor is a portmanteau of “memory resistor”[7]. It is a passive device with two terminals, where the 
magnetic flux is related to the amount of passed electric charge through the device. Since memristor is not an 
active element, it cannot store or generate any power but the memristor retains the last resistance that it had 
when the flow of current is stopped.  
 Two important characteristic of memristor that is more interesting for researchers are its nanometer scale 
and the fact that it can have memory properties and latching capabilities. The nanometer dimensions enables up 
to build high density memories with less power consumption. Moreover, fabricating devices in nanometer scale 
is cheaper and easier comparing to CMOS fabrication process. And with the memristor memory properties, 
nanocomputing methods will be possible[8]. Memristors are an attractive option for use in future memory 
architectures due to their non-volatility, high density and low power operation  
 In this array design Nanoscale memory elementscan be packed ata  much higher density. Each memory 
elements will consume an area of just 4F2 [9] where F is the minimum feature sicze of the fabrication technique. 
The proposed array design of memristor is a combination between a high density array, and one with transistor 
isolation.  
 Below picture (figure 2A & B) depicted the implementation of Memristive 8X8 array and 16X16 array with 
decoder which is used in memory application.   
 
8X8 Memristive Array with Decoder: 
 

 
 

Fig. 2a1: 8X8 Memristive Array with Decoder. 
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Fig. 2a2: Simulation Output. 
 
16X16 Memristive Array with Decoder: 
 

 
 
Fig 2b1: 16X16 Memristive Array with Decoder. 
 

 
 
Fig. 2b2: Simulation Output. 
 

RESULT AND DISCUSSION 
 
 The results obtained in the implemenation of 8X8 and 16X16 memristive arrays  using LTSpice tool at time 
t=0.3sec is given in table 1. It is clear from the obtained results that the power consumption in the design with 
decoder is less than the value in design without decoder in both the arrays that are designed. And also it is 
evident that the area occupied by 8X8 array is less than 16X16 array. 
 It is clear that the power consumption of 16X16  array is more than 8X8 due to large area. 
 

Array Design Voltage(V) Current (nA) Power (nW) 
8X8 ,    t=0.3s without Decoder 1.05V 2.5uA 2.625uW 
8X8,     t=0.3s with      Decoder 0.35V 840nA 294nW 
16X16 ,t=0.3s without Decoder 1.2V 300 uA 36mw 
16X16,t=0.3s with       Decoder 0.2V 440nA 88nW 
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Conclusion: 
 Reduction in the power consumption reduces the problems associated with high temperature and also 
provides an additional benefit in terms of the extended life of the design. The most efficient technique to reduce 
the power consumption is to employ memristor arrays in the construction. One such efficient array architecture 
has been designed and implemented in this research work. As a future development the memory can be designed 
using these arrays. 
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