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BenDi Architecture

Hardware Results

Conclusion
1. BenDi improves area and energy efficiency 

through multi-level optimization: hardware-
aware BP9 quantization preserves accuracy, 
DiP dataflow[3] reduces synchronization-buffer 
overhead, quasi-stochastic computing 
simplifies multipliers, and low-voltage 
implementation further reduces power.

2. BenDi achieves 3.35× smaller area and 5× 
higher energy efficiency than a conventional 
WS systolic array, with only 1%–3.3% accuracy 
loss versus FP32.

3. Compared with the prior bioelectronics 
accelerator, BenDi achieves 24.33× higher area 
efficiency and 62.86× higher energy efficiency.

• Accuracy Result: 1%-3.3% loss

• @ 1 GHz, 0.8 V
 2.56x smaller area
 1.45x lower power
 Vs. WS

• @ 100 MHz, 0.5 V
 3.35x smaller area
 50.1x lower power
 5x energy-efficiency
 Vs. WS

Software Results

• Per-layer utilization/latency/energy

• Compare with prior work

Introduction

Continuous long-term monitoring and diagnosis of biomedical signals, such as 
electrocardiograms (ECGs), can help mitigate an increasing threat to public 
health. Artificial Intelligence (AI) models, such as Convolutional Neural Networks
(CNNs), provide accurate monitoring and classification for relevant diseases; 
however, they require more computational resources than conventional AI 
hardware can typically afford, especially for a resource-constrained environment 
on the edge. 
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