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ABSTRACT 
  Systems powered by harvested energy must consume very low power and withstand frequent 

interruptions in power. Nonvolatile logic (NVL) addresses the latter by saving the system state in flipflops 

enhanced with spin-transfer torque magnetic tunnel junctions (STT-MTJs) as the nonvolatile storage 

devices. Manufacturing variations in the STT-MTJs and in CMOS transistors significantly reduce yield, 

leading to overdesign and high-energy consumption. A detailed analysis of the design tradeoffs in the driver 

circuitry for performing backup and restore, and a novel method to design the energy optimal driver for a 

given yield is presented. Next, efficient designs of two nonvolatile flip-flop (NVFF) circuits are presented, 

in which the backup time is determined on a per-chip basis, resulting in minimizing the energy wastage and 

satisfying the yield constraint. To achieve a yield of 98%, the conventional approach would have to expend 

nearly 5× more energy than the minimum required, whereas the proposed tunable approach expends only 

26% more energy than the minimum. Also included are the energy consumption of the proposed NVFF 

designs when used in two larger function blocks. Experimental results were based on a commercial 40-nm 

process design kit, and HSPICE simulations with foundry supplied statistical models and data. 



EXISTING SYSTEM 

• Techniques for improving the energy efficiency bybalancing 

the backup times used in NVM are not applicable for NVFFs. 

• However, this is not practical for the type of low-voltage, low-

power application-specified integrated circuit (ASICs) 

employing energy harvesting. 

• This scan mechanism is compatible with the normal scan 

available on traditional flipflops, and hence has minimum 

hardware cost. 



PROPOSED SYSTEM 

• A systematic approach to the energy optimal design of the backup 

driver and the determination of the corresponding backup subject to 

satisfying a yield constraint. 

• The proposed methodology allows conversion of any ASIC design to 

one that is completely nonvolatile using commercial synthesis flows. 

• It have several advantages over prior work . In contrast to existing 

designs, the control circuitry in the NVSU is much simpler, and allows 

for near instant backup and restoration, allowing a computation to be 

interrupted in midstream and resumed where it was suspended, with 

minimum hardware overhead for the control unit. 



SYSTEM REQUIREMENTS 

HARDWARE REQUIREMENTS: 

·         Processor    -        intel core i3 

·         RAM          -        2GB 

·        Hard Disk   -        20 GB 

SOFTWARE REQUIREMENTS: 

·         Tool                     -        Tanner/Microwind 
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