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Abstract

Motivation

MEGA.mini Core Architecture MEGA+mini Workload Balancing
• NPU with a Novel big.LITTLE Core Architecture to 

Balance 3 Key Aspects of AI Acceleration
- Efficiency: > 95% computations w/ Low-precision FXP
- Performance: 3 hierarchical solutions @ MEGA+mini
- Intelligence: Hybrid IA (FP for < 5% outlier data)

• Adopting FXP-FP Hybrid IA Representation
- Inlier IA w/ FXP + Outlier IA w/ FP Accuracy ▲ 
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• FXP Quantization: Expected for Efficiency 
Improvement but Causing Accuracy Drop
- Diffusion: Varying integer length for every iterations
- Non-diffusion: Wrong quantization  No recovery 
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• Dense FXP Inlier IA  MEGA Core (Date-reuse ▲)
• Sparse FP Outlier IA mini Core (Zero-skip ▲)
 High Accuracy + 81% Power Reduction 
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 Unicasting  Programmability ▲

MEM Access ▼  Broadcasting
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Process [nm] 65 12 28 28 22

Generative
AI Type

GAN, 
VAE NLP NLP DM DM

Power [mW] 647 122 469 171 279

TOPS 0.54 0.37 3.41 X X
TOPS/W 0.83 3.01 7.27 X X
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