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BACKGROUND

There is potential for devices capable of utilizing spin current to be vastly more powerful than existing electronics while

also reducing the amount of electricity used in future electronic devices. As a result, there exists an ongoing need for

improved systems and methods for manipulating spin in solid state devices.  A breakthrough in manipulating spin would

greatly increase data storage capacity and greatly reduce the power consumption in electronics devices

BRIEF DESCRIPTION

Prof. Jing Shi and his colleagues from the University of California, Riverside have developed two new applications to

utilize spin current in electronic devices.

The first is a pure spin current switch that allows for the manipulation of pure spin current in electronic devices by

allowing the user to switch between an “on” and “off” state. The device includes a first metal layer, a magnetic insulator

layer, and a second metal layer. This technology controls the flow of information by switching the direction of

magnetization of the middle layer. Since spin current does not require electricity, the spin current switch holds an

innovative promise for the future of the way electronic devices channel current.

The second is a non-volatile random access memory (RAM) device capable of using spin current to reduce electricity

consumption. The technology can transmit information through electrical insulators, where the flow of information can

be switched “off” by applying a magnetic field. The “on” and “off” states are two non-volatile memory states that can be

stored as the magnetization direction of the magnetic insulator layer. This technology holds promise for a new generation

of RAM technology that is not limited by memory bottleneck.

 Fig. 1: A schematic illustration of a spin current valve. Top: The switch in the "on" position.

Bottom: The switch in the "off" position.

 

SUGGESTED USES

▶ Devices that have increased non-volatile Random Access Memory and require less energy to operate

▶ An on/off switch that is modulated by spin current propagation within a magnetic field
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