
COINFLIPS project aims to generate true random numbers from device physics and incorporate into neuromorphic 
architecture to maximize computational efficiency 
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Many of Today’s Computing Applications 
Leverage Randomness

Today we use pseudo-random number generators to artificially 
generate “randomness” in computers 
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Improved Random Number Generation 
(Type, Quantity, Quality)

Architecture that integrates ubiquitous random 
numbers with computing and memory

Sample a random number from the 
exact distribution we require

And sample that number where it is 
needed within the computation

Generate the type of random numbers that
applications require

Can we compute and solve problems differently if 
random numbers are free?

Model
Flip Biased Coins

Desire Non-Uniform

Sample Non-Uniform

Model

sf(A,B)

A

B

x
0  1  2  3  4  5  6  7

 

0

0.02

0.04

0.06

0.08

0.1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Fraction of CPU time in RNG

Pr
ob

ab
ili

ty

These PRNGs are extremely 
expensive

Our brain generates ~1015

random “coinflips” a second

Example: The Max Cut of a graph can be 
approximated using sampling.  A neuromorphic 
circuit with stochastic devices can match 
theoretically guaranteed computer science 
algorithms

Example: Neuromorphic 
circuits can combine 
multiple coins with biases 
to fit any numerical 
probability distribution
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