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Spin transfer torque magnetic random access memory A Nt
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Inexpensive

S. Ikegawa, F. B. Mancoff, J. Janesk, S. Aggarwal, IEEE Trans. Elec. Dev. (2020)

+ more radiation-hard than
charge-based memories
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Inducing displacement damage via a heavy ion beam A Nt
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Stopping and Range of lons in Matter
(SRIM) calculation
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J.-Y. Park et al, Thin Solid Films, 2019: CoFeB/MgO pMTJ, 40 keV Cr, 5 x 103 ions/cm?




Change in magnetoresistance (single device) A Nt
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Post-exposure resistance R, (arb. units)
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Tunnel magnetoresistance ratio TMR
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Before damage to interface
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Displacement damage reduces electron spin polarization
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Displacement damage reduces electron spin polarization

Before damage to interface

After damage to interface
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Displacement damage reduces perpendicular magnetic A Nt
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* Irradiated CoFeB/MgO pMTJs with very high heavy ion (3 MeV Ta) fluences

« Upto 10" ions/cm?: No visible effect
« 10'? ions/cm?; Magnetoresistance and coercive field decrease
« Above 10"3 ions/cm?2; Out-of-plane magnetoresistance lost

« We propose the main effect of displacement damage is to introduce disorder

to the CoFeB/MgO interface:

« Disorder at the interface allows scattering among the tunneling modes,

reducing the electron spin polarization

» Disruption of bonds at the interface causes loss of perpendicular
magnetic anisotropy

Thank you!




