
ISTRADE Objectives
• Investigate and use spin transfer torque effect in 
magnetic domain walls (DWs) to extend and enhance
the fundamental understanding of this new scientific
topic

• Network progress in the basic understanding of the 
science will be used to demonstrate the feasibility of 
nanodevices for applications such as Spin RAMs, 
magnetic logic and high frequency devices. 

ISTRADE
Innovative Spin TRAnsfer DEvices

(appel P-Nano 2007)
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ISTRADE Deliverables
•To obtain low DC and RF threshold current 
density to move DWs in spin valves with 
perpendicular anisotropy combined with 
artificial pinning positions using 3 different 
approaches:

→ High polarized systems 
→ Very narrow domain wall
→ Very low Ms materials

• To study the scalability of current induced
domain wall motion down to 30 nm

• To demonstrate the proof of concept of a 
STT multi level cell memory and logic device

Spin RAM with DW writing
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Solid state hard disk
(>1 Tera bits/inch2 ?)
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190 (2008)

reasonable currents 
can move DWs in “tracks”
(J~10 7 A/cm2)
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Domain wall (5-100nm)
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Nanodevices with 2 successive 
constrictions

Task in the network:
• Highly polarized spin valves
(CoNi,CoFeB,…) 

• Well defined artificial pinning
positions down to 100nm
• DC/RF current induced DW 
propagation
• Kerr microscopy

Task in the network:
• Ferrimagnetic materials with
low MS (TbCo alloy, Tb/Co mul-
tilayers)
• Wires down to 100nm in size
• DC current induced DW 
propagation

Task in the network:
• Materials with very narrow
DW ~5nm (FePt, FePd,..)
• Wires down to  30 nm
• DC and pulse current
induced DW propagation
• MFM measurements

Task in the network:
• Micromagnetic simulations
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Narrow 1 D Bloch DW moving
in the free layer of a perpendicular spin valve
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GMR in Co/Tb based spin valves

850 900 950 1000 1050 1100 1150

40

60

80

100

120

140

160

180

200

220

Hz (Oe)

X (nm)

Y
(n

m
)

-518.9

-474.5

-430.1

-385.6

-341.2

-296.8

-252.3

-207.9

-185.7

-163.4

-119.0

Dipolar field generated at
a constriction  by the hard 
layer in CoNi based spin valves
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Effect of thermal
fluctuations on the 
depinning process
of a domain wall
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Probability of depinning
under current in FePt
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realized by ebeam lithography

E(H,J)= E(H)-σJ

E(H,J)= E(H)-σJ

Main result: the non adiabatic contribution β has been determined in FePt (domain wall width ∆∼1nm)  and CoNi (∆∼10nm) from the probabilities of depinning
under current. β is found to not depend on the domain wall width [β(FePt=0.05) and β(CoNi)=0.03] and to be close to the damping parameter. (Nature Physics 2009)
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