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Approximate Computing

• Voltage over-scaling scheme explores the design space of

approximate full adder (FA) up to 16-bit. 

• Approximate computing is a 

promising technique for error 

resilient applications. 

• The intrinsic variability of the 

transistor (reflected on V
TH

) is a 

concern for traditional designs. 

• This work addresses the variation 

as the source of performance 

shaping in approximate computing.

Introduction

Stochastic Transistor Model

• The physical variations are

summed up into threshold 

voltage (V
TH

) variability;

• The variation is modeled by 

adding a thermal noise to the 

gate voltage.

The added variability ensures 

• Enough data points within a 

single transient simulation;

• The full spectrum of the

Gaussian distribution is

captured.

• Mean Error Distance (MED) describes the actual value of error.

• Mean Relative Error Distance (MRED) describes the deviation 

from the expected value.
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Quantification on Approximate Adder

Image Compression Using Approximate Adder
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• The worst-case scenario is guaranteed by assigning the obtained

value “x” to the counterpart of its correct value.

Saves up to 90% 

energy while 

preserving 

relative quality.

Conclusion

The IoT (Internet of Things) operations which consist of numerous error 

resilient applications can benefit from this work. In conclusion, it

• Embraces and models the variability of the transistor;

• Adopts the inherent stochasticity in approximate computing;

• Provides design space and improved energy efficiency.

Design consideration

includes:

• Technology node

• Operating frequency

• Energy and delay

• Process corner

• Temperature


