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Stochastic Processing Unit (SPU)
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Stochastic Processing Unit Dynamics

Overdamped or Underdamped Langevin dynamics

Currents
dl = L~ 'Vdt
dV = —C 'R 'Vdt — C'Idt + vV2koC N[0, 1 d¢],
Voltages
1 1 L: Inductances
Hamiltonian

C: Maxwell Capacitance Matrix
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Gaussian Sampling with Stochastic Processing Unit

For harmonic oscillator system, at thermal equilibrium, x is Gaussian distributed:

Equilibration (Single trajectory)
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Maxwell capacitance matrix (C) and covariance matrix 0 -
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Matrix Inversion with Stochastic Processing Unit
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Matrix Inversion with Stochastic Processing Unit

Target Inverse

Input Matrix
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Matrix Determinant with Stochastic Processing Unit

fris(z) = (2m) 252 exp (- a5 1z )
1 d
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Matrix Determinant with Stochastic Processing Unit
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