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®1OWEMMEZE, WA [21]

S BRI E  BBE KL (e FR)  %d (@A) B A (y )
Agf/nm p/S2-nm /nm /nm /nm

F 1(4 Au) 10 70 75 170 10
HLK 2(4 Au) 10 70 75 170 10
Wk 1GNNS (A4 NiFe) 5 171 75 170 20
TRk 2(RMES) (B8R G <4 NiFe) 5 171 80 170 4
VAT 1N /1) (57 Cu) 1000 6.9 10000 170 65
VB 2(E BRI 2 18]) (47 Cu) 1000 6.9 270 170 65
VATE 3(PRMZEAT) (7 Cu) 1000 6.9 10000 170 65
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Spin-torque critical current tuned by stress”

Guo Zi-Zheng' Deng Hai-Dong Huang Jia-Sheng Xiong Wan-Jie Xu Chu-Dong

(Department of Applied Physics, College of Science, South China Agricultural University, Guangzhou 510642, China)

( Received 4 February 2014; revised manuscript received 5 March 2014 )

Abstract

Excessive spin-torque critical current has long been a problem received much attention. In this paper, we suggest
that by introducing the out-of-plane stress or the stress anisotropy field, the out-of-plane demagnetizing field can be
compensated effectively, and in this way the spin-torque critical current can be reduced. Specifically, the four-component
distributed spin-circuit model is used to calculate the polarization current which is transferred from the polarizer to the
detector (free layer).The properties of magnetization switching in the free layer of the lateral spin valve are studied under
the influence of stress by using the Landau-Lifshitz-Gilbert-Slonczewski (LLGS) equation. Results show that, if the stress
direction is appropriately selected, the out-of-plane demagnetizing field can be effectively compensated, thereby the spin
torque critical current can be significantly reduced. Furthermore, as the stress is increased and the demagnetizing field

is reduced, the magnetization reversal time is greatly reduced.

Keywords: lateral spin valve, spin torque, critical current, stress
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