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Outline

❖Hardware for Edge

❖Shift to chiplets

❖Chiplet platforms

❖imec.impulse
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Hardware for the Edge

❖Edge applications have specific requirements
➢Power, thermal, and dimensional constraints
➢Rich inputs, realtime/latency constraints
➢Reliability/safety
➢Cost

❖Growth in AI/ML workloads
➢Mostly inference → lower-precision MAC and more memory

❖Dedicated electronics 
➢Combine High TOPS/W and low power to reach performance
➢Highers efficiency often means ASIC or “Alternative” compute units

❖But… lower sales volumes
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Architectural choices

❖Off-the-shelf vs custom
➢High-end, high-volume MCU/NPU/ASSP in leading-edge node

➢Dedicated circuit in older but cheaper technology

❖Algorithm-specific vs future-proof/generic
➢How much algorithm changes can be tolerated?

➢Future-proof often means less efficient or higher cost

❖Time to market?
➢Not only first product, but evolving families of products
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Economic aspects
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*based on 100mm² chip area for each technology node (for common metrics)

Source: IBS and UCIe consortium

Estimated design cost per node
in USD $Million

Cost in $ per 100m gates
in USD $

*estimated production of 5,000 wafers over +5 years

Estimated cost for mask-sets and wafers
in USD $Million

HW
IP qualification

Architecture
Verification

Physical

SW
Validation
Prototype
Software
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Roadmap
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Chiplet platforms

• Combine different chiplets from 
different manufacturers to create an 
application-optimized solution

• Chiplets can be general-purpose or 
very specialized

• Combine different technologies for 
cost-effectiveness

• Increase the market for each chiplet 
by cross-domain re-use

• Requires adherence to standards

• Requires advanced integrators 
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Impact on software

❖(Potentially) Improved performance
➢Application-specific accelerators

❖Added complexity
➢Greater diversity of deployed hardware

➢Need hardware virtualization and local re-targeting 

❖Towards federated Agentic AI
➢Containerized application objects

➢Intermediate 

9



Copyright © 2024

imec.impulse: a reference design platform
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imec.impulse
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▪ SOC System

▪ RISC-V (OpenHWgroup 64 bit 6-stage CVA6) + caches

▪ RISC-V debug module with JTAG support

▪ AXI-4 bus (64 bit)

▪ System

▪ 256KB boot ROM

▪ 2x 256kB SRAM (data-RAM + inst-RAM)

▪ PLL, DMA. Pwr Management, Timer

▪ Peripherals

▪ GPIO, SPI, QSPI, I2C, UART, extFlash, 1G Ethernet 
(optional)

▪ Software

▪ OS (Zephyr), but Linux capable

▪ HAL/Drivers

▪ Boot from Flash or JTAG

▪ AXI-4 NOC (256/512 bit) – Arteris or Synopsys

▪ AXI master/slave port to Customer IP

▪ HS Memory

▪ HBM4: 8-12Gbps (Cadence or Synopsys)

▪ HBM die/stack: SK Hynix or Micron

▪ HS Interface (Cadence or Synopsys)

▪ PCIe gen6 (16x 64Gbps)

▪ UCIe-A (64x TXRX 32Gbps)

imec.impulse has all the basic infrastructure
“just connect your core cluster”

https://github.com/openhwgroup/cva6
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Conclusion

❖Shift to chiplets is happening
➢More providers of chiplets

➢Likely cheaper and better adapted to specific compute needs

❖Compete with large SoCs

❖Large impact on software architecture
➢Hardware virtualisation

➢Fits with evolution to federates agentic AI

❖Standard platforms for chiplet development are appearing
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Name.Name@name.eu

Thank You
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EAI
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The Intelligent Mesh Workshop
Edge AI Technology Roadmap for Orchestrating Autonomous Systems with Agentic and Generative AI

Kraków, Poland, 27 January 2026

https://www.hipeac.net/2026/krakow/#/program/8254/

The Workshop on The Intelligent Mesh: Edge AI Technology Roadmap for Orchestrating Autonomous Systems with Agentic 
and Generative AI is part of the HiPEAC 2026 Conference held in Kraków, Poland. 

The workshop is co-organised by large-scale Chips JU EdgeAI and Horizon Europe dAIEDGE projects to exchange ideas to 
foster collaboration among academia, researchers, and industry leaders to identify and roadmap next-generation edge AI 
technologies and applications for secure, intelligent, and autonomous systems of the future. 
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Workshop Topics

❖ The intelligent mesh and distributed intelligence at the edge.

❖ Edge AI trends and technological advancements.

❖ Edge AI evolution from sensitive insight, to generative and 
acting across physical to immersive environments.

❖ Heterogeneous hardware platforms, edge AI accelerators, 
and bio-inspired architectures for the edge AI frameworks 
and advanced algorithms.

❖ Small Language Models (SLMs) optimised for embedded 
hardware.

❖ Vision-Language Models (VLMs) for advanced machine 
perception.

❖ Agentic AI at the edge.

❖ Future of edge AI, autonomous and robotic systems, 
vehicles and intelligent swarms. 

❖ European roadmap for next-generation edge AI systems.
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