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Background

The issue with exis�ng RAM (DRAM and SRAM) technology is its vola�lity, which increases the energy

consump�on due to the need for a constant power source. The most promising non-vola�le counterpart is STT-

MRAM; however, exis�ng STT-MRAM is probabilis�c in nature as it relies on random thermal fluctua�ons for the

“wri�ng” process. For exis�ng STT-MRAM technology to be compe��ve with DRAM or SRAM, a large current

must be applied. This implies that the transistor supplying the current must be sufficiently large and is therefore

the main limit to increasing the memory density. Addi�onally, the large current implies large losses making exis�ng

STT-MRAM less energy efficient than DRAM and SRAM for high-performance applica�ons.

Tech Overview

Our novel coupling material allows for non-collinear geometry of magne�c materials, enabling the switching

process to ini�ate immediately as soon as the current is applied, changing it from probabilis�c to determinis�c.

This significantly lowers the amount and dura�on of current one needs to apply for “wri�ng” and leads to an

increase in wri�ng speed at a lower energy cost. Micromagne�c simula�ons suggest up to a 2-fold reduc�on in

wri�ng current and up to a 3-fold reduc�on in wri�ng speed as compared to exis�ng STT-MRAM. The lower

current requires a smaller transistor which allows for an increase in memory density. These improvements allow for

the non-collinear STT-MRAM to compete with the performance of exis�ng silicon-based RAM devices but with

the addi�onal advantage of lower energy consump�on as a consequence of its non-vola�le nature.

Benefits

The non-vola�lity allows for long term data reten�on (~years) without any external power sources and

therefore reduces energy consump�on; this is the main advantage over silicon-based RAM

Wri�ng speeds comparable to the fastest commercial RAM devices

Lower wri�ng power than exis�ng STT-MRAM devices

Poten�al for higher memory density

 

Applica�ons

Non-vola�le forms of solid-state memory are favored in applica�ons requiring power efficiency. These include

military/aerospace, robo�cs (drones), automo�ve, internet of things (IoT), medical devices and wearable devices.
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