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The metallic layers are prepared 
by DC sputtering at an Ar
pressure of 2.3 10-3 mbar and 
room temperature. The MgO
barrier was deposited by RF 
sputtering from an MgO target.

Sputtering machine 

Patterned magnetic cells are 
elaborated at Plateforme
Technologique Amount (PTA) 
at CEA-Grenoble.  
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• Magnetic tunnel junctions with an MgO barrier of an RA 
product of approximately 5 � µm2 and a TMR ratio of 50% due 
to Mg insertion. 

• Perpendicular polarizer based on multi layer of Co/Pt and 
Co/Cu/Co with a spacer in alumina with expected magnetic 
properties for our final structure.

Our goal is the integration of a perpendicular polarizer in a  
magnetic tunnel junction with a low RA product. At this point, 
we were able to fabricate:
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spacer

MgO barrier  

IrMn

Top electrode

Bottom electrode
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The idea is to integrate a  
perpendicular polarizer in a 
magnetic tunnel junction . 

RF oscillators based on a spin valve with 
a perpendicular polarizer and a planar 
free layer show out-of-plane precessions 
of the free layer in zero bias field  [1]. The 
spin transfer torque effects induce 
periodic oscillations of the free layer by a 
spin polarized current. 

[1] D.Houssamedine et al. Nature Materials 6, 447-453 (2007)
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We find a solution to 
get a continuously 
barrier by inserting 
a very thin metallic 
Mg layer below and 
above the MgO
barrier at low RA 
regions. The Mg 
insertion probably 
avoids the pinholes 
formation.

For spintronics applications, an RA product only of few � µm2 is 
required. For this, we need reduce the MgO thickness which 
can generate an inhomogeneous barrier. 
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The Co / Pt multi 
layer enhances the 
interfacial anisotropy 
of our polarizer 
based on Co/Cu/Co 
(EHE measurements 
on perpendicular-to-
plane field ).

Magnetic tunnel junctions with MgO barrier are based on 
CoFeB electrodes and a synthetic antiferromagnetic layer. 
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• Magnetic Random Access Memory (MRAM) cell with a 
perpendicular polarizer written by precessional switching of 
the free layer. The reversal of the magnetization could be 
reduced to 100-200 ps and the write power consumption 
reduced by a factor of 20. 

• Spintronics based RF oscillators provide a 
promising solution for wireless microwave applications 
such as mobile phones or GPS. In this case, a 
magnetic tunnel junction allows us to enhance the 
output power. 
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Spacer between the 
perpendicular 
polarizer and the MTJ 
on alumina presents 
a greater 
perpendicular 
anisotropy than a Cu 
spacer 
(EHE measurements 
on in-plane field).


