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CHALLENGE 

The Thermoelectric (TE) effect refers to phenomena by which either a 
temperature difference creates an electric potential or an electric potential 
creates a temperature difference. This effect can be used to generate 
electricity, measure temperature or change the temperature of objects. 
Thermocouples are the most commonly used sensor elements in several 
industries, owing to their simplicity, user friendliness, and quick response to 
changes in local temperature, but they are considered inaccurate and not stable 
enough. Other sensors like thermistors have the advantage of high precision in 
measurements, but lack the ability to measure local temperature. 

 
INNOVATION 

Amazing thing regarding graphene is that it is possible to increase phonon 
scattering, and as a consequence thermal conductivity, by two orders of 
magnitude without strong reducing its electrical conductivity.  
We propose to use reduced graphene oxide (RGO) as a material for non-
contact thermal sensor. This sensor will measure temperature controlling 
resolution and sensitivity using gate voltage. 
The uniqueness and innovativeness of the technology is the ability to combine 
the advantages of thermal detectors into a graphene thermocouple detector. 
Thus, local temperature can be measured precisely and firmly.  
 

MARKET OPPORTUNITY 

The temperature sensors market is expected to grow from USD 5.13 Billion in 
2016 to USD 6.79 Billion by 2022, at a CAGR of 4.8% between 2016 and 2022. 
One of the major growth drivers for this market is the increasing demand for 
temperature sensors among industrial end users such as metal industry, F&B 
industry, plastics industry, and glass industry among others. 
 

APPLICATIONS  

Due to its improved sensitivity, RGO based thermocouple will be incorporated 
in applications such as petrochemicals, automotive segments, consumer 
electronics, computer peripherals, space applications, and industrial segment. 
There is a rise in demand for consumer electronic devices, which use 
microprocessors such as smartphones, media players, cameras and gaming 
devices that make use of temperature sensors to a greater extent.  
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