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MRAM-based Stochastic Device

Abstract

➢ Proposed Adaptive Quantization Rate (AQR) Generator:

▪ A non-uniform clock generator

▪ Leverages Magnetic Random Access Memory (MRAM)-

based stochastic oscillator devices

▪ ∼25-fold reduction in area

▪ ∼6-fold reduced power dissipation

➢ Probabilistic Spin Logic Device (p-bit) [1]

▪ VIN controls the resistance of the transistor to regulate the

output voltage to provide a stochastic oscillator device as a

building block for the proposed AQR generator.

➢ The sampled output of the p-bit for AQR generator for

various input voltages

➢ Output probability of p-bit vs. its input voltage

Adaptive Quantization Rate (AQuRate)

➢ Integration of AQR generator circuit in the Compressive

Sensing Analog to Digital Converter (CS-ADC) system

SPICE and MATLAB Simulation Results

➢ Comparison Between AQR and recently proposed non-

uniform clock generator designs

➢ Recovery of an sparse signal with sparsity rate of 10%

using CoSAMP [8] and samples taken by AQR generator

output (MSE=0.0304)
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