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Abstract 
International Technology Roadmap for semiconductor has identified the electron’s spin angular momentum as a potential new state variable for semiconductor device operation for use beyond Moore’s law. Spintronics utilize the electron spin degree of freedom for information storage and logical operations, which would decrease the power consumption, increase data processing speed, and increase integration densities. Magnetic tunnel junction (MTJ) is one of most promising spintronics device for logical & memory application. Magnetic Tunnel junction   composed of an insulating barrier between two ferromagnetic materials is crucial component of non–volatile magnetic random access memory & reconfigurable logic circuits. This application  generally required  low  resistance (RA) products  to  minimize  energy  required  for  spin transfer torque manipulation. This motivates effort to make tunnel barrier in MTJ as thin as possible   while maintaining a large magnetoresistance. The insulator typically used   material oxides Al2O, MgO often introduce   trap states & defects. They must be made  thick to avoid  formation of leakage  paths at defects side but this  thickness  results in high tunnel resistance  which is major impediment  to  efficient  spin processing. The improvement of tunnel barrier   quality & performance is required.
The main key advantage of 2D material is the ability to gain high atomic control over their thickness. Although conventional bulk semiconductor such as silicon,ge can also made very  thin,2D material own extra advantages, specially automatically smooth and dangling bond-free surface  uniform and fixed thickness. These advantages intrinsic suppress possible trap generation, carrier scattering, and thickness variation. In this paper, we have studied the effect of 2D material based insulator such as HBN, MoS2 and Graphene in MTJ device. With the MTJ lab tool available at nanohub, the characteristics of MTJ based on 2D material were calculated and compare these devices based on various MTJ parameters such as parallel and antiparallel resistance, tunneling magnetic resistance (TMR). 
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