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Transport properties in tunnel junction with IrMn ultrathin film
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Ultrathin film of 3d magnetic metal attracts a great attention in spintronics, since its magnetic
properties can be controlled by voltage [1-3]. To investigate this, it is important to understand the magnetic
properties, such as a magnetic anisotropy and a transition temperature because the magnetic properties in
ultrathin films are different from that of bulk. Previously, there have been many investigations in
ferromagnetic ultrathin films [1-3]. However, an antiferromagnetic ultrathin film has not been investigated
due to the difficulty of experiments. In this study, we attempted to investigate the magnetic properties in
antiferromagnetic ultrathin IrMn films by characterizing the tunneling anisotropic magnetoresistance in
IrMn/MgO tunnel junctions [4].

Figure 1 shows the schematic of the device configuration and the measurement circuit. The
IrMn/MgO tunnel junction with a diameter of 5 um was fabricated by magnetron sputtering,
photo-lithography and Ar ion milling. The resistance was measured between the top and bottom electrode.
Figure 2 shows the voltage dependence of the resistance. The local maximum was observed at V = 0, which
indicates the tunnel transport. We will discuss the magnetotransport properties of ultrathin IrMn film from a
temperature and magnetic field dependence of the device resistance.
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Fig. 1 Device structure and measurement circuit Fig. 2 Resistance of the tunnel junction
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