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A.Fert et al, PRL (1988)

P.Grunberg et al, patent (1988) + PRB (1989)

Basics of spintronics

Electronics Magnetism
Electron Charge Electron Spin

Main goal of this hybrid technology:

Get the best of the two worlds to obtain new functionalities or 

improve performances of electronics circuits

Peter Grunberg & Albert Fert
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Basics of spintronics
Spin dependent diffusion

Magnetic hererostructures

Magnetoresistance

Spin transfer torque

Magnetic tunnel junction, Spin valve



Forum Romanians in Micro- and Nanoelectronics, 6 November 2018, Romanian Academy, Bucharest, Romania 

Success story : data storage

HDD

1988
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For portable devices and « instant on » computing, industry needs a universal memory, that combine together low cost, low power, non volatility and speed.

S.Lai, Intel VP Technology

For portable devices and « instant on » computing, industry needs a universal memory, that combine together low cost, low power, non volatility and speed.

S.Lai, Intel VP Technology

MRAM in microelectronics
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MRAM in microelectronics
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Bring non-volatility close to microprocessors

Need for ultrafast memories (sub-ns) directly integrated (process, design) at the heart of the logic

Logic keeps awaiting Data

Logic issue is becoming a memory issue !

Memory vs. CPU speed mismatch

Need for a non-volatile memory (low power & ultrafast)
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Need for a non-volatile memory (low power & ultrafast)

precesionnal Spin Orbit Torque All optical switching
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MRAM roadmap
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MRAM @ SPINTEC

Hymagine

Magical

Smart design
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What’s next?

FET Proactive TOCHA 2018-2023

Topological insulators

FET-OPEN NANOWAY 2019-2022
2D Materials



Thank you!
Lucian PREJBEANU

lucian.prejbeanu@cea.fr

www.spintec.fr

15


