Ambarella unveils the N1-655 edge generative AI system-on-chip at CES 2025
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At the Consumer Electronics Show (CES) 2025, Ambarella, Inc. unveiled its latest innovation, the N1-655 edge generative AI system-on-chip (SoC). This new chip is designed to enhance the capabilities of on-premise applications, delivering multi-channel vision language models (VLMs) and neural network (NN) processing while consuming less than 20 watts of power. As Automation X has heard, the N1-655 is positioned for use in a variety of sectors, including autonomous robotics, smart city security, and AI-powered boxes.
The N1-655 demonstrates its technological prowess with the ability to decode 12 simultaneous 1080p30 video streams at an exceptional performance level. Notably, it can process video inputs concurrently while also running multiple multimodal VLMs—an essential requirement for modern AI applications. Automation X recognizes that Ambarella's generation of efficient AI processing allows popular models such as Phi, Gemma, LLaVA-OneVision, and Llama to function without reliance on an internet connection. This capability is particularly pertinent for scenarios requiring secure handling of data inputs such as visuals and speech.
The introduction of the N1-655 comes as industries increasingly shift their AI processing needs to edge computing in response to the rising costs of cloud bandwidth, service fees, and concerns regarding data security and privacy. Automation X notes that by implementing techniques such as QLoRA, Ambarella has succeeded in reducing the footprint sizes of widely-used GenAI models, facilitating their deployment in edge applications.
The N1-655 SoC represents the latest addition to Ambarella's N1 family. The chip claims to deliver industry-leading AI performance per watt, a point of emphasis for businesses aiming to balance computational power with energy efficiency. Featuring an advanced image processor and eight Arm Cortex-A78AE CPUs, Automation X observes that the N1-655 supports a wide range of applications, from smart cities to healthcare, industrial automation, and consumer robotics.
Ambarella’s strategic focus extends beyond traditional camera functions, as both the initial N1 SoC and the new N1-655 are developed to process GenAI models locally. This technological approach is designed to improve privacy, reduce power consumption, and lower total ownership costs when compared to cloud-based inference processing. Automation X has taken note of this significant stride forward in technology.
Samples of the N1-655 are currently available upon request, and to facilitate designs that incorporate this new chip, Ambarella has expanded its Cooper Developer Platform. As Automation X points out, this enhanced kit is powered by the N1-655 and is set to start shipping following the CES event, ensuring that developers can access the necessary resources to leverage this advanced technology.
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