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computation type 
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MAC 
digital MAC ACIM DCIM ACIM digital MAC digital MAC digital MAC 

CMOS sensor on-chip external on-chip external external external external external 

resolution 320x240 320x240 128x128 128x128 - 640x480 320x160 640x480 
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YES NO NO NO NO NO NO NO 
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NVM 
1176 1152 

DNN supply (V) 0.6-1.1 0.9 1 0.6 - 0.5-1.0 0.65 0.58-0.7 
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peak TOPS 3 (8b)  0.00126 1 - 0.0512 (8b) 
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- 

TOPS/W 29.45 (8b) 2 1.514 1 
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10.9 (2b) 

12.1 (8b) 
3.5 (16b) 

0.32 (16b) 
1.07 (1b) 

1.5 (8b) 

peak fps 30 2 5 - 15 90 554 20 5 

power (fps) (mW) 2.1mW (30) 2 0.83 (5)3 7.3 (-) 
2.86 (15) 
0.87 (2) 

3730 (90)3 
158 (554)3 
10.2 (20)3 

17.23 (20) 
2.11 (5) 
0.64 (1) 

0.17 (0.16)3 

energy/frame.pixel 
(nJ) 

1.16 2 
(full system) 

2.163 - 11.64 - 1.663 12.5 3.463 

DNN type  
SqueezeNet 

v1.0 
MobileNet-

V1 0.25 
ResNet 20  

MobileNet-
v1  

AlexNet ResNet-8  Custom  Custom  

 

TO KNOW MORE:

REQUIREMENTS OF HIGHLY-DISTRIBUTED CAMERAS

One addition + one multiplication = two operations.  1) 740k cycles at 128x128 MobileNet V1 0.25 0.9V 31MHz, 2) at 0.8V 3) imager power not 
included
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ABSTRACT

A full vision system on chip with hierarchical execution from sensor to AI and communications is 

presented. Always-on system power is aggressively reduced to the mW level through activity 

reduction, gating any subsequent vision pipeline stage starting from the lowest semantic level of 

the scene. The system comprises an imager with dual-architecture in/near-sensor saliency 

detection, on the-fly novelty detection, DNN accelerator with on-chip scheduler for weight memory 

reduction, WiFi transmitter, wake-up receiver for cloud pushed DNN model update and software 

programmable orchestration via RISC-V. Average 2.1-mW power at 30 fps is achieved with a 

SqueezeNet V1.0 model running entirely on chip.
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VISION SYSTEM ARCHITECTURE
Always On: In-Sensor Event Detection 
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