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1. Introduction
We studied the magnetic couplings in a free-layer stack of MgO/ Co4Fe4B2/ Ta/ Co4Fe4B2/ MgO and a 

pinned-layer stack of Co3Pt1/ Co/ Ta/ Co4Fe4B2/ MgO for perpendicular magnetic tunnel junctions (MTJs). The 

MgO/CoFeB/Ta stack is known to have a large perpendicular magnetic anisotropy (PMA) as well as high tunnel 

magnetoresistance (TMR) of over 120%[1]. It has been recently reported that a MgO/ CoFeB/ Ta/ CoFeB/ MgO 

structure with two CoFeB/MgO interfaces has a high thermal stability factor of 95 with a junction size of 70 

nm[2]. The CoPt alloy is a decent choice of pinned layer material, since it has a high coercivity and a large 

PMA [3,4].

2. Experiment Method
The samples were deposited using both DC and RF magnetron sputtering on the oxidized Si(100) substrates. 

The magnetic properties were characterized by vibrating sample magnetometer (VSM), and the magnetotransport 

properties by four-point probe method.

3. Results and Discussion
A PMA was observed both in the free layer of MgO/ Co4Fe4B2/ Ta/ Co4Fe4B2/ MgO and in the pinned layer 

of Co3Pt1/ Co/ Ta/Co4Fe4B2/ MgO after annealing the structures at 300 ℃. The Ta interlayer thickness affects 

the magnetic coupling between CoPt (or CoFeB) and CoFeB layers in the pinned (free) layer. The magnetic 

configuration of the two layers, parallel or anti-parallel states, can be controlled by changing the Ta thickness. 

For example, a 0.4-nm-thick Ta layer gives rise to ferromagnetic (F) coupling, whereas a 1.2-nm-thick Ta layer 

results in antiferromagnetic (AF) coupling. Especially, the AF-coupling in the pinned layer can be used to enhance 

the thermal stability of the free layer by reducing the stray field. 

4. Conclusion
In summary, we show that the magnetic couplings in MgO/ Co4Fe4B2/ Ta/ Co4Fe4B2/ MgO and Co3Pt1/ Co/ 

Ta/ Co4Fe4B2/ MgO depend strongly on the Ta interlayer thickness. The structures studied in this paper can be 

used for perpendicular magnetic tunnel junctions (p-MTJs) having a free-layer of MgO/ Co4Fe4B2/ Ta/ Co4Fe4B2/ 

MgO and a pinned-layer of Co3Pt1/ Co/ Ta/ Co4Fe4B2/ MgO. 
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