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Prepare for the Future of Endpoint AI

As the IoT intersects with artificial intelligence (AI) advancements and the rollout of 5G, 

more on-device intelligence means that smaller, cost-sensitive devices can be smarter and 

more capable. They also benefit from greater privacy and reliability due to less reliance on 

the cloud or internet. By delivering this intelligence on microcontrollers designed securely 

from the ground up, Arm is reducing silicon and development costs and speeding up time 

to market for product manufacturers looking to enhance digital signal processing (DSP) and 

machine learning (ML) capabilities on-device.

Fig.2
Arm’s solutions across the AI 
compute continuum

Endpoint AI For Billions More Devices

The Arm Cortex-M55 processor and Ethos-U55 microNPU (neural processing unit) bring 

the benefits of endpoint AI to billions more devices and people. They offer a significant 

performance uplift in AI performance for microcontrollers to power the next generation of 

IoT and embedded devices. They extend the industry’s widest portfolio of ML processing 

solutions and maintain a unified software toolchain, significantly simplifying developers’ 

efforts to deliver this new era of compute.

Fig.1
More endpoint processing reduces data 
movement, which increases response times 
and reliability.
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Arm Cortex-M55 Processor
The Arm Cortex-M55 is Arm’s most AI-capable Cortex-M processor and the first to feature 

Arm Helium vector processing technology. It brings up to 15x uplift in ML performance 

and 5x uplift in DSP performance, yet with greater efficiency than previous Cortex-M 

generations. Cortex-M55 is the simplest way to implement AI for a wide range of IoT use 

cases. The processor integrates differentiating AI techniques, while staying within the 

system cost and energy constraints of battery-powered IoT devices.

Arm Ethos-U55 microNPU
Ethos-U55 is the industry’s first microNPU designed for microcontroller-class devices. 

To make designing with the Ethos-U55 more efficient, the device is integrated within 

a single Cortex-M toolchain, familiar to millions of developers. As a result, it provides 

exceptional performance improvement without additional software complexity. Ethos-U55, 

when combined with Cortex-M55, increases ML workload performance by up to 480x 

over existing Cortex-M based systems and can be as small as 0.1 mm2 in 16nm for AI 

applications in cost-sensitive and energy-constrained devices.

Arm Corstone-300 Reference Design
Corstone-300 offers the fastest way to incorporate the Cortex-M55 and the Ethos-U55 

(optional) into your system-on-chip (SoC) design. It is the ultimate starting point with 

various system IP components, a reference design integrating the processor, security and 

system IP, and a range of software and development tools. The Corstone-300 has been 

architected to simplify security implementation and accelerate time to market with the 

lowest risk and development cost.

Software and Tools
The Cortex-M55 and Ethos-U55 processors make AI development on endpoint devices 

as efficient as possible. The complexity of developing and implementing DSP and ML 

applications is a barrier for many embedded developers. This solution lets developers take 

advantage of the ease-of-use of Cortex-M, a single toolchain, optimized software libraries, 

and an industry-leading embedded ecosystem to streamline design. In regards to ML 

frameworks, TensorFlow Lite Micro is fully supported by the Cortex-M55 and Ethos-U55 

toolchain. The drivers for these processors will automatically optimize developers’ 

TensorFlow models for any hardware configuration they wish to deploy. Software and tools 

support include:

 Open-source software libraries: CMSIS-DSP and CMSIS-NN
Built-in support for common ML frameworks, such as TensorFlow Lite Micro
Software development tool suite: Arm Development Studio
 IDE targeted toward Cortex-M processors: Keil MDK
 Functionally accurate programmer’s view model: Fast Model
Pre-configured, functionally accurate models based on the Corstone-300 reference 

design and Cortex-M55: Fixed Virtual Platform
 Ecosystem support from a wide range of partners 

Benefits of Arm’s Endpoint AI Solution: 

An unprecedented 480x performance uplift 
for ML workloads

Simplest and fastest software development 
with an optimized and unified toolchain

Industry-leading ecosystem support

https://www.arm.com/why-arm/technologies/cmsis
https://www.tensorflow.org/lite/microcontrollers
https://www.arm.com/products/development-tools/embedded-and-software/arm-development-studio
https://www.arm.com/products/development-tools/embedded-and-software/keil-mdk
https://www.arm.com/products/development-tools/simulation/fast-models
https://developer.arm.com/tools-and-software/simulation-models/fixed-virtual-platforms
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Use Cases
The advanced performance of Arm’s endpoint AI solutions and simplified software 

development help create endless possibilities for innovation. Explore the many use cases 

these solutions support.

Explore the links below to learn about Arm’s latest AI solutions for IoT:
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Webinar: Technical overview of the Cortex-M55 and Ethos-U55 Processors

Arm Cortex-M55 Processor
Arm Ethos-U55 microNPU
Arm Corstone-300 Reference Design

https://www.arm.com/products/silicon-ip-cpu/cortex-m/cortex-m55
https://www.arm.com/products/silicon-ip-cpu/machine-learning/ethos-u55
https://www.arm.com/products/iot/soc/corstone-300
https://www.brighttalk.com/webcast/17792/391867



