Speed [sec]
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Random bits with probability = 0.5 St.:[chast:]c 'S)i'%nal v : Random bit stream
obability =
0111/0101(1110j0001| with probability =v

-/ 0,1,1,0,0,1,0,0
J

(0.375),4=0.0110),
Digital vals
igital vatue v Comparator

Stochastic MAC (Y=P*A+(1-P)*B)
A=(1/8) 0,0,1,0,0,0,0,0

Y=0,0,1,0,0,1,0,0 (2/8)
B=(3/8) 1,0,1,0,0,1,0,0

P=(1/2) 1,0,1,0,1,0,1,0

4-bit Stochastic MAC: 0.05pJ/op, ~4um?

MNIST Classification Accuracy

Full Precision: 98.93%

97.3% 98.3% 8-bit Fixed-point: 0.4y

Accuracy

Conventional MAC

Computation Cycles
Energy (uJ)

4-bit fixed-point MAC: 0.08pJ/op, ~200um?

State-Of-The-Art Anticipated
ASIC results

Embedded Memory 1, 1(90x, 3x)
(fJ/b,ns)
256DFT Energy, Latency
(nd, us)
VGGNet Energy, Latency
(mJ, ms)
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