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STRAINTRONICS WITH MUTIFERROICS
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UNIVERSAL GATE: NAND LOGIC WITH FAN-OUT

1. Nanomagnets are clocked with electrostatic potential of ~50
mV applied to the piezoelectric layer generating 10 MPa
stress in the magnetostrictive layers.
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» Sub-nanosecond switching delay is achievable.

o 1?witching delay decreases with higher stresses and . The initial condition in all of cases are ¢0 — 485 , 90 —89.9° AC KN OWLEDG E M E NTS
aster ramp rates.

Energy dissipation Eiota (KT)

iccinati « The NAND gate operation is completed in 2 ns with a latency of 4 ns. _ _ _ _ _
y > Energy dissipation of only 200 KT at room temperature SR DPETATION S COMPTETE . 4 . This work was supported in part by the National Science Foundation (NSF) under the
ot e with thermal mean switching delay 0.5 ns for 15 MPa  The total energy dissipation in the gate is respectively 3 and 5 orders of magnitude more energy- NEB2020 Grant ECCS-1124714. the SRC under NRI task 2203.001. The NEB t includ
¢ | | 120 ps stress and 60 ps ramp duration. efficient than complementary-metal-oxide-semiconductor-transistor (CMOS) based and spin-transfer- ran ) , e _ under a_s ' . 1he eam Includes
%0 R 30 > Application in energy-efficient non-volatile memory:. torque-driven nanomagnet based NAND gates. A. W. Ghosh (UVA), P. Mazumder (U.Mich.) and A. Khitun (UCR).




