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Cortex-M Scalable Solution 
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Ethos-U Scalable Solution 

20242020

• 64 to 512 GOP/s (at 1GHz)
• 32/64/128/256 MACs/cycle
• Two 64-bit AXI
• SRAM and Flash
• Corstone-300 (Cortex-M55+Ethos-U55)
• Corstone-310 (Cortex-M85+Ethos-U55)

• 512GOP/s to 1TOP/s (at 1GHz)
• 256,512MACs/cycle
• Two 128bit AXI
• SRAM, DRAM and/or FLASH
• Corstone-315

(Cortex-M85+Ethos-U65)

• 256GOP/s to 4TOP/s (at 1GHz)
• 128,256,512,1024,2048MACs/cycle
• Up to six 128-bit AXI5
• SRAM, DRAM and/or FLASH
• Transformer Network support
• Corstone-320

(Cortex-M85+Ethos-U85)
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ML edge device use case

ML edge device Typical use cases: Cortex-M and Ethos NPU 
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Himax WiseEye2 

WiseEye 2 AI Processor block diagram
Refer to https://himaxwiseeyeplus.github.io/
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Cortex-M55

• Vector processing
• 8 vector registers, 128-bit wide, reuse FPU registers
• Over 150 new instructions (>130 vector instructions)

• Versatile processing capabilities
• Vectored Integer / Fixed-point : 32-bit, 16-bit, 8-bit
• Vectored Floating-point : Single precision, half precision arithmetic
• Scalar Floating-point : Double, single & half precision arithmetic

• Highly configurable design

• Optimized memory system design

• TrustZone Security Extension
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CMSIS-DSP and CMSIS-NN
https://arm-software.github.io/CMSIS_5/DSP/html/index.html

https://arm-software.github.io/CMSIS_5/DSP/html/index.html


10 ©  2024 Arm

Ethos-U55

Ethos-U55

Use Case Inference only

MAC/Cycle 32/64/128/256 MACs/cycle
64GOPs-0.5TOPs@1GHz

Memory SRAM + flash

CPU Cortex-M 

Bus Two 64-bit AXI master infs
M0: Full R+W AXI-M to SRAM

M1: R only AXI-M to flash

Data type 8-bit input x 8-bit weights
16-bit input x 8-bit weights

Weight is Compressed 
by Vela Compiler
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Network support in Ethos-U

Ethos-U supports a fixed set of operators and can completely execute networks that map 
to that operator set. For ex:
DS-CNN-L, ResNext 50, MobileNet v1, MobileNet v2, Inception v3, Inception v4, RNNoise, HAR_github, Deepspeech1, 
Wav2letter, … and many more

For networks that cannot be executed on Ethos-U completely, the operators unsupported 
by Ethos-U fallback to the attached Cortex-M CPU
• These are accelerated through CMSIS-NN library

Application TFL micro Driver Ethos-U

Application TFL micro

Driver Ethos-U

CMSIS-NN Cortex-M

https://review.mlplatform.org/plugins/gitiles/ml/ethos-u/ethos-u-vela/+/HEAD/SUPPORTED_OPS.md
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ML Model Zoo

https://github.com/ARM-software/ML-zoo
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ML Developers Guide for Cortex-M Processors and Ethos-U NPU 

1. Overview
2. ML software development for Arm Cortex-M processors
3. Arm Ethos-U NPU
4. Tool support for the Arm Ethos-U NPU
5. The Arm ML Zoo
6. ML Embedded Evaluation Kit
7. CMSIS-Pack based ML examples
8. Profiling and optimizing ML models
9. MLOps systems
10. Resources for Ethos-U

https://developer.arm.com/documentation/109267/latest/
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Summary

• v8.1M architecture (Cortex-M55, M52 and M85) supports Helium (M profile Vector Extension).

• Helium is tuned to build DSP and ML application and CMSIS-DSP/NN can boost performance.

• Ethos-U accelerates Inference algorism

• Ethos-U55 target is Edge AI application

• Tensorflow is preferred as ML framework and Vela compiler optimize network for Ethos-U

• Some operators which is not supported by Ethos needs fall back to Cortex-M

• Please refer ML Developers Guide for Cortex-M Processors and Ethos-U NPU 



Thank You
Danke

Gracias
Grazie
谢谢

ありがとう
Asante
Merci

감사합니다
धन्यवाद

Kiitos
شكرًا

ধন্যবাদ
תודה

ధన్యవాదములు
©  2024 Arm



The Arm trademarks featured in this presentation are registered 
trademarks or trademarks of Arm Limited (or its subsidiaries) in 

the US and/or elsewhere. All rights reserved. All other marks 
featured may be trademarks of their respective owners.

www.arm.com/company/policies/trademarks

©  2024 Arm


	投影片 1: Arm μNPU Ethos-U55 ML inference solution for area and power-constrained device.
	投影片 2: Cortex-M Scalable Solution 
	投影片 3: Ethos-U Scalable Solution 
	投影片 4: ML edge device use case
	投影片 5: Himax WiseEye2 
	投影片 6: Cortex-M55
	投影片 7
	投影片 8
	投影片 9: CMSIS-DSP and CMSIS-NN
	投影片 10: Ethos-U55
	投影片 11
	投影片 12
	投影片 13
	投影片 14
	投影片 15: Network support in Ethos-U
	投影片 16: ML Model Zoo
	投影片 17: ML Developers Guide for Cortex-M Processors and Ethos-U NPU 
	投影片 18: Summary
	投影片 19
	投影片 20

