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Research and development of ultralow power circuit built bK steep subthreshold
slope FET and embedded FeRAM based on ferroelectric Hf02 thin film

Kobayashi, Masaharu
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We have studied and developed transistor and memory technology for ultralow
power integrated circuit system in loT sensor node module. For transistor, we have clarified device
design guideline of negative capacitance FET (NCFET) which can operate at below supply voltage 0.2V.

We have fabricated and demonstrated NCFET with steep subthreshold slope, and proposed new physical
mechanism on device operation principle. For memory, we have successfully designed, fabricated and
demonstrated non-volatile SRAM cell which can significantly suppress standby leakage. Both for
transistor and memory, we have introduced ferroelectric HfO2 thin film which enables very low cost
process integration for manufacturing. The above-mentioned results are important achievements
demonstrating possibility and usefulness and will open new paths for very low-cost ultralow power
device technology
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