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introduction

Magnetic tunnel junctions (MTJs), consisting of two ferromagnetic layers separated by an
insulating layer, have been of interest because it can be applied in the magnetic random access
memories (MRAM) [1]. MTJs can exhibit large tunneling magentoresistance (TMR) [2].
Junction size is one of many important factors influencing TMR. In this paper, we investigate
the correlation of junction area with the parameters-MR, resistance, exchange bias field,
coercivity of pinned layer, derived from the TMR measurements.
Experiment

Magnetic tunnel junctions with the structure of Ta (50 A)/Cu (100 A)/Ta (50 A)/NiFe (20
A)/Cu (50 AY Mn,lr,; (100 A) CoyoFes; (25 A) Al-O (15 A) CoyoFey (25 A)/NiFe (600 A)/Ta
(50 A), were deposited on thermally oxidized silicon wafer using DC sputtering with a base
pressure of 3% 10~ Torr. The mixture of oxygen and the inert gas-Kr was introduced for the
plasma oxidation. The junction size of MTJs was 180 pm, 250 pm, 320 ym and 380 pm,
respectively. The specimens were annealed in a magnetic field of 1 kOe at 250 °C for 1 hour in a
vacuum oven with the pressure of 5x107° Torr, followed by field cooling. In order to
investigate magnetic transport properties of the specimens, MR measurement was carried out
for as-deposited and post-annealed specimens.
Results and Discussion

Figure 1 shows the MR ratio as a function of junction area for as-deposited and post-annealed
specimens. It is seen that MR increases up to a maximum, then decreases. For post-annealed
samples, MR increases dramatically due to the improved quality of tunnel junctions. Fig. 2
shows the resistance as a function of junction area. It is found that the resistance almost scales
inversely with the junction area. Fig. 3 shows the exchange bias field and coercivity of pinned
layer as a function of junction area. The exchange bias field decreases with increasing junction

area and the curve becomes flat for large junction sizes. But the coercivity of pinned layer is

64



almost constant.
Conclusion

The post-annealed MTJs showed TMR of 16.66 % with the junction area of MR increases up
to a certain value with increasing temperature. The resistance almost scales inversely with the
junction area. The exchange bias field decreases with increasing temperature. However, the
coercivity of pinned layer is almost constant.
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Fig. 1. MR ratio as a function of junction area. ~ Fig. 2. Resistance as a junction area.
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Fig. 3. Exchange bias field and coercivity of pinned layer as a function of junction.
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