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Motivation Aim
MgO-based magnetic tunnel junctions Our aim is to find the optimal Ru spacer
(MTIJs) exhibit high tunnel thickness (ty,), deposition technique and post-

deposition thermal treatment in order to obtain
SAFs  with high antiferromagnetic (AF)
coupling energy, low stray field and high
magnetic volume in order to withstand thermal
fluctuations. This will lead to reduction of
critical current density in CIMS while
maintaining a high thermal stability factor that
is important for magnetic random access
memories applications.

magnetoresistance (TMR) ratios and low
RxA product together with current-induced
magnetization switching (CIMS).  Free
layer, represented by CoFeB/Ru/CoFeB
synthetic antiferromagnets (SAFs) consisting
of two or more ferromagnetic layers
separated by a non-magnetic spacer (Ru) is
proposed to reduce the switching current
(field) and to decrease the stray field.

Experimental procedure
SAFs CoFeB/Ru/CoFeB with varied t,, were prepared by magnetron sputtering with t,  in the
range of 5 to 8 A and ion—beam deposition (IBD) with ty in the range of 5to 9 A and 5to 12 A
for multilayers (MLs). Both series of samples were annealed at 280 °C in vacuum, 800 kA/m
field.

Samples magnetization hysteresis loops were measured by means of VSM and MOKE
magnetometry.

The TMR loops of the MTJs were measured at room temperature using a four-probe method with
dc bias and magnetic field of up to 140 Oe.

Calculation of interlayer exchange coupling energy
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Calculated M(H) loops for different ratios of
bilinear and biquadratic coupling terms, Kg,,=0
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Conclusions

« In the case of sputtered SAFs annealing leads to strong deterioration of AF coupling particularly for thin Ru spacer due to thermally-activated diffusion of boron atoms and crystallization of CoFeB layer [7].

« In the case of SAFs obtained by IBD maximum of bilinear exchange coupling is observed at tr,= 5.8 A. Biquadratic exchange coupling decreases with Ru thickness increase.

« Patterned MTJs (nanopillars, sizes down to 70 nm x 100 nm) with SAF as a free layer and MgO barrier show low TMR values (up to 22 %) and low RxA product (less than 10 Qum?).
Introductory characterization showed that the samples had poor uniformity. Better control of deposition and nanofabrication processes is of crucial importance for improving the quality of MTJs.
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