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“The teacher who is indeed wise does 
not bid you to enter the house of wisdom 
but rather leads you to the threshold of 

your mind”�
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“For every minute you are angry you lose sixty seconds of happiness.” - Ralph Waldo Emerson 
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MEMRISTOR-INSIGHT INTO MAKING OF THE DEVICE 
By T.Manasa, 2nd yr EEE 

 

Memristor is a passive two- terminal electrical component, which works as a fundamental non-linear 
circuit element relating electric charge and magnetic flux linkage. The memristor is currently under 
development by Hewlett-Packard.  The device integrates the operation of a resistor, capacitor and 
Inductor and is considered as a fourth type of passive element in a circuit. 
Leon Chua initially observed this in the year 1971 and later a paper was published on it. Now HP labs are 
working on the fabrication of memristor using Titanium-Oxide in a thin film form. Even now there are a 
lot of controversy and debate going on to classify which device behaves as memristor and which don’t. 
Many say that the memristor developed by HP falls under a broader class of variable resistance. Many 
researchers have claimed that biological structures such as blood and skin should also be considered as 
a type of memristor. 
 
The basic operation of the memristor can be summarized as, when current flows through it in one 
direction the resistance increases and when it flows in the other direction it decreases and when the 
current doesn’t flow through it the resistance is held constant. When the current starts flowing through 
the circuit the resistance will be what it was when it was last active. This unique property has made it a 
vital component it various fields like computers, memory storage devices etc.. 
The HP labs who were working on another project accidently stumbled upon the making of this device; 
They started initially by making a crossbar in which the junction between each vertical and horizontal 
wire consisted of a switch, These switches can be opened and closed depending upon the voltage which 
is supplied to the horizontal and vertical wires corresponding to a particular switch, by which we can 
program the entire circuit and store large amount of information in a single circuit.  
To develop the model they started working on the switching molecules, which are used to produce a 
large OFF to ON resistance ratio of about 1000. Models, which were developed on the above, were not 
successful enough. 
 
 On reading the paper submitted by Leon Chua they developed the device by depositing a layer of 
Titanium-Oxide over a layer of pure platinum, another layer of Titanium-Oxide deficient in oxygen 
atoms was deposited over it followed by another layer of platinum.  
Since the Tio2 layer deficient of oxygen atoms are positively charged, on application of a positive or a 
negative voltage the positively charged layer will either move down or up thereby varying the thickness 
of the Tio2 layer. As the thickness of the Tio2 is varying, the resistance of the Tio2 layer also varies. The 
man behind this research Stanley Williams of HP labs has claimed that 10 transistors on the present IC 
circuit can be replaced by just a single memristor thereby reducing the size of the IC chips. 
Mostly memristors are Nano-scale devices, which are developed to hold large amount of information. 
The basic relationship of the voltage and current of the memristor with the flux and charge are, voltage 
is the differential of the flux produced with respect to time and the current is the differential of the 
charge flowing through the device with respect to time. The ratio of the voltage and current will give 
the resistance of the memristor. When the current is zero the voltage will also be zero and ultimately 
the resistance of the device is a constant. Therefore we see that the resistance of the memristor is a 
function of the charges flowing through it. When the resistance of the device is a constant it follows 
ohms law. The power consumed by the device is given by the same formula as that of consumed by the 
resistance. 
 
The memristors are seen as a new development that will revolutionize the way a large amount of 
information can be stored in a single memory unit; it will soon be replacing our conventional transistor 
based circuits, further reducing the size of circuitry, its complexity, and increasing its efficiency 
manifold. 



It is the Beginning, a lot more to 
Come… 

“Stay Hungry Stay Foolish” 
- Steve Jobs 


