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 Medium Frequency, Low Power IoT Devices
« Beyond-CMOS Low Power Transistors
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Large-Area Graphene Grown on Cu Foils and FETs with high-k
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Large-Area Synthesis of High-Quality and Uniform Graphene Films on Copper Foils
Xuesong Li, Weiwei Cai, Jinho An, Seyoung Kim, Junghyo Nah, Dongxing Yang, Richard Piner, Aruna Velamakanni, Inhwa Jung,
Emanuel Tutuc, Sanjay K. Banerjee, Luigi Colombo, Rodney S. Ruoff Science, 2009



hBN CVD on Ni and XPS, Raman
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hBN on Ni and Co

For Ni, hBN segregates on top and bottom; for Co, there is segregation only on top



hBN GFEI'I'IElelctlricaI Chalralctlelristics
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MOSFETSs vs. Steep Slope TFETs & Resonan

MOSFETs

= Steep slope TFETs

(Banerjee, ..EDL 1987)
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Inter-Laver Curremt 1;,;, (m.ad)

Origin of the First and Second NDR?
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ITFET SRAM and Inverter
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Effects of device characteristics on ITFET circuit performance
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Conclusions and Challenges

 Electronics in Flatland good for more-
than-Moore

» Opportunities in sensors, RF, IoT, and
ultra-low power beyond-CMOS devices

* Need progress in large area van der
Waals heteroepitaxy for commercial
viablility



