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Dynamic Control of Power Gating for Non-Volatile LSIs
Using Variable Power-Switch Structure
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For the future application of Internet-of Things (IoT) edge devices, reduction of static power consumption of large-
scale integrated circuits has been important recently. Nonvolatile LSIs (NV-LSIs) with a power-gating (PG) technique
can drastically reduce the static power consumption. However, PG causes inrush current and voltage fluctuation
issues which lead to performance problems. This paper describes a PG circuit structure for stabilizing the operation
of NV LSIs during power gating by minimizing the effect of inrush current and voltage fluctuations. As a specific
example, this technique is applied to STT-MRAM arrays. As a result, inrush current level and the recovery time of
the power supply from a sleep state are reduced by up to 87.8% and 80.0%, respectively, while satisfying given

performance requirements.
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