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Available thermal 
noise RMS  
V = 12 mV 

Subthreshold
Amplifier

Energy cost:
�  Joules Output noise RMS

V = 0.576V

PCMOS inverter 
with p=0.85 
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FAIL (0.84)PASS (0.98)Frequency

PASS (1.00)PASS (1.00)Serial

FAIL (0.8889)FAIL (0.725)Universal Statistical

PASS (1.00)PASS (1.00)Linear complexity

FAIL (0.0625)FAIL (0.8125)Lempel-Ziv

FAIL (0.00)FAIL (0.8889)Overlapping template

PASS (0.9375)PASS (0.9375)Non-overlapping template

FAIL (0.00)PASS (1.00)Rank

PASS (1.00)PASS (1.00)Long-run

FAIL (0.92)PASS (0.98)Approximate entropy

PASS (1.00)PASS (1.00)FFT

PASS (0.96)PASS (0.98)Runs

FAIL (0.86)PASS (0.98)Cumulative sum

PASS (0.98)PASS (1.00)Block-frequency

CMOSPCMOSTest

(result > 0.93) Æ PASS
(result < 0.93) Æ FAIL
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std deviation: V
mean: µ

Observable outputs 
of SW 1 and SW 2 are 
statistically variant 
over time 
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Parameter values of  
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are statistically 
variant over space 
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Probabilistic output 

Hardware Primitive (e.g., an FIR filter) 
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