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Motivation and Challenges

Result & Conclusion

Highly reconfigurable architecture, minimizing hardware overhead

The processor achieves a normalized NTT energy and encryption

energy of 0.13 pJ and 0.73 pJ, outperforming state-of-the-art HE

processors by 18.8% and 15.1%, respectively

Overall Architecture

FFT/IFFT Mode Detail

Measurement setup 

using Opal kelly board

 

Challenge 1: 

Heavy Computation
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Challenge 2: 

Various Operation Types
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Unified MAC Architecture

• Configured as 16 MMs

• 1 Barrett MM = 48 UMACs
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Butterfly Unit for 

FFT/IFFT

• Configured as 192 BUs
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Multiplication

• 1 BU = 4 UMACs 
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NTT/INTT Mode Dataflow for k-bit Multiplication
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Large-scale FFT/IFFT is

efficiently computed by

row-column decomposition
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