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Spin-MOSFET Technologies for Realization of Advanced Memories and Logic ICs
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In order to realize memories and logic integrated circuits (ICs) with low power consumption for advanced information and telecommunications
equipment, mobile terminals, digital home appliances, and so on, the creation of high-value-added devices through innovative technologies based on
new operating principles is required.

Toshiba has developed a spin-transfer-torque-switching metal-oxide-semiconductor field-effect transistor (STS-MOSFET), which is a novel
spintronic device integrating memory and transistor functions that offers great potential for future advanced memories and logic ICs.  Experiments
on a prototype STS-MOSFET confirmed that it achieves clear read and excellent write characteristics with an endurance exceeding 10° cycles.
Large-scale circuit simulations for various field-programmable gate arrays (FPGAs) also demonstrated that the critical path delay is significantly

improved by using the STS-MOSFET.
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Back-gate type STS-MOSFET
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Read characteristics of back-gate type STS-MOSFET
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Transistor characteristics of back-gate type STS-MOSFET
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Results of read/write endurance test of back-gate type STS-MOSFET
exceeding 10° cycles
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Relationship between performance improvement rate and magnet-current
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