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1)ABSTRACT:This research paper outlines the problem of resistive RAM Technology. On May 2012 , 

Panasoniclaunched a RRAM made up of tantalum oxide.In 2013, crossbar launched a RRAM chip and huge demand for 

such chip was scheduled for 2015.But such RAM have certain demerits. 

As heat which is by product of computer operating system results in increasing the internal  temperature of computer 

components..So,RRAM also gets heat up and temperature is increased. This results in change in resistance of the 

required dielectric materials andalso RRAM resistance is changed. Its efficiency to store the data will be reduced. 

Tantalum is a metal which have positive coefficient of resistance for temperature.Moreover, it is costly and rare to found . 

The demerits can be overcome by using a semiconductor or non-metallic conductive materials. This means if 

temperature is increased, the resistance of this type of substance is decreases. Hence, temperature coefficient is negative 

for non-metallic substance and semiconductor. So, Constantan/ Manganin can be used as they have coefficient of 

resistance zero. Graphite which non-metal conductor will be best suited to make Resistive RAM as it has reliable cost, 

common and easily available. 
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3)INTRODUCTION:Resistive random-access memory(RRAM) is a type of non-volatile random access 
computer memory that works by changing the resistance across a dielectric solid-state materials often referred 
to as memristor. This technology bears some bearssimilarities CBRAM and phase – change memory (PCM) 
CBRAM involves one electrode providing ions that dissolve readily in electrolyte materials, while PCM 
involves generating sufficient Joules heating to effect amorphous-to-crystalline or crystalline-to-amorphous 
phase changes. On the other hand, RRAM involves defects in a thin oxide layer, known as oxygen 
vacancies(oxide bond locations where the oxygen has been removed),which can subsequently charge and drift 
under an electric field .The motion of oxygen ions and vacancies in the oxide would be analogous to the 
motions of electrons and holes in a semiconductor. 
Resistive RAM stores data using ions as charges in electrical resistance, rather than electrons.   According to 
research of kulich Aachen Alliance (JARA),resistive memory can reduce the energy consumption of modern 
IT system while increasing performance.In resistive switching memory cells,ions behave on the nanometre 
scale in similar manner to a battery.The cells have two electrodes, at which the ions dissolve and then 
precipitate again. This change the electrical resistance, which can be explored for data storage .Its commonly 
anticipated as a replacement for technology for flash memory.  
 
5) EXISTING TECHNOLOGY: Resistive RAM works by changing resistance between the dielectric 
materials but by-product that is the heat of CPU may change the required resistance to store the data. 
Let us consider materials tantalum and graphite which initially have 1k as a standard resistance and heat leads 
to change in temperature by 100 C. So, the change in resistance is calculated asshown Table 1– 
dR = (α X dB X Rs) where  
dR= change in resistance (ohm) 
Rs = standard resistance (ohm) 
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 α =temperature coefficient of resistance 
 dT   =change in temperature (k) 

 
Table 1: Change in Resistance 

 

  EXIS TENCE(TANTALUM) 

 

 

    PROPOS ED(GRAPHITE) 

 

dR=(0.0038/ ) X (100  ) X (1KΩ)= 0.38 KΩ  

 

dR=(- 4.8 / X10  ^-3) X(100 ) X (1KΩ)=-0.48KΩ  

 

RESULATANT RESISTANCE = 1+0.38  =  1.38 KΩ   

 

 

RESULATANT RESISTANCE =1+(-0.48)= -0.52KΩ  

 

 
6) PROPOSED TECHNOLOGY:  Resistivity of materials also depends on relaxation time, no. of density, 
mass and charge of charge carrier in it.The effect of the relaxation time on both the materials is shown in 

table 2. 

 
ρ= charge carrier charge 

          n = number of density. 
          t= relaxation time. 
          m=mass of electrons. 

 
TABLE 2: Effect of relaxation time  

                        TANTALUM                           GRAPHITE 

 
When  temperature of metal increases, the 
number  
of collisions of electrons with ions- lattice is 
increases 
So, relaxation time decreases and resistivity of 
materials increased with rise of temperature. 

Resistivity (ρ)  Relaxation time 
 

2 16 

4 8 
6 4 

16 2 
 

 
When increase in temperature increases the charge 
 carrier capacity so, Resistivity decreases with rise of  
temperature. 
 
 
 

Resistivity (ρ) 
 

Relaxation time 

2 4 

4 8 
6 12 

8 16 
 

6.1) GRAPH PLOTEDFOR TANTALUM:  The figure 1 represents the values which were shown above in 
the table 2 for tantalum – 

 
Figure 1: For Tantalum 
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6.2) GRAPH PLOTEDFOR GRAPHITE:The figure 2represents the values which were shown in table 2 
for graphite – 

 
Figure 2: For Graphite 

 
7)EMF GENERATED: The figure 3 and figure 4 depicts the generation of current in tantalum RAM and 
graphite RAM and less amount of energy loss will take place in case of graphite RAM due to the effect of 
heat- 

 
Figure 3: EMF effect in tantalum 

 

 
Figure4 : EMF effect in Graphite 

 

8)EMF EFFECT IS SHOWN IN TANTALUM AND GRAPHITE 
 Constantan/Magnanin is types of alloys which will be least affected due to by-product heat of CPU as 
temperature of coefficient of resistance is approximately around zero.  
For, MAGNANIN 
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Table 3  :Value of coefficient of Temperature For Magnanin 

RESISTIVITY  AT  20 C 

 

TEMPERATURE COFFICIENT 

AT 20 C 

INFERRED RESISTANCE 

TEMPERATURE 

 
42 TO 45 

 

 
0.0039 

 
-236 

  

9) CONCLUSION: 
The storage capacity to store the data and complete performance will not be much affected by the by -product 
that is heat of the CPU  when RRAM made of tantalum will be replaced by that of graphite or alloys like 
magnanin or constantan as better results will be shown based on temperature coefficient , emf  and  relaxation 
factors. 
Some semiconductors such as Constantan/Magnanin can also be suited for making up of resistive Ram as 
they have temperature of coefficient approximately zero and shows better result in terms of emf and relaxation 
factors. These materials are easy to found and cost effective so better result can be obtained by using them. 
Moreover, the further research can be done based on the capacitor discharging time of graphite and tantalum 
material. Thematerials which has a least discharging time is best suited to make the resistive random- access - 
memory. 
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