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In a nutshell

● industrial-grade SOM

● Linux OS preloaded

● modular container architecture

● real-time applications through

Arduino IDE

● Wi-Fi/Bluetooth® Low Energy 

● OS/application OTA updates

● Hardware ID
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Technical Specs

Processor NXP® i.MX 8M Mini:

4x ARM® Cortex® -A53 core up to 1.8GHz

1x ARM® Cortex® -M4 core up to 400 MHz

Dimensions 66,04 mm x 25,40 mm

Microcontroller STMicroelectronics STM32H747AII6 Dual ARM® 

Cortex® M7/M4 IC:

1x  ARM® Cortex® -M7 core up to 480 MHz

1x ARM® Cortex® -M4 core up to 240 MHz

Certifications ● PSA from ARM®

● Arm® SystemReady IR (multiple 
distributions)

External 
Memories

● 2 GByte Low Power DDR4 DRAM
● 16 GByte eMMC 

Interfaces ● CAN
● PCIe
● SAI
● MIPI
● DSI

● SPI
● I2S
● I2C
● UART
● PDM

USB-C ● USB-C High Speed
● DisplayPort output
● Host and Device operation
● Power Delivery support

Operating 
Temperatures

-40° C to +85° C (-40° F to 185°F)

Connectivity ● 1Gbit Ethernet interface (PHY)
● Wi-Fi
● Bluetooth® Low Energy

Security ● NXP® SE050C2 Crypto on a 
separate secure bus
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Technical Specs

2GB Low Power DRAM

High-speed USB-C

MIPI to USB-C/DisplayPort 

Power Manager

Antenna/UFL

Wi-Fi / Bluetooth® Low Energy

Top View

High Density 
Connectors

GBit Ethernet Phy

Secure element

Bottom View

STMicroelectronics 
STM32H747AII6 

NXP® i.MX 8M Mini

16 GB Flash memory



Linux? Sure!

● We support Yocto

● Develop in your system, deploy

as Docker containers

● OTA through Foundries I/O

● Fleet management

● Link (RPC) to the 

microcontroller
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Portenta X8

Portenta Max Carrier
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Related Products

Portenta Vision 

Shield

Portenta 

Breakout

Portenta Max 

Carrier
Portenta Mid 

Carrier



That much for a sales 
pitch … 





GENUINO UNO





Source: ST Microelectronics



Goal: change substrate 
for bio-based material, 

PLA-Flax in this case.



CC-Attribution 2.0 as seen at: https://www.flickr.com/photos/creative_tools/8121256525



























With all of this, here is 
where we are at today







Bio-based PCB

Rough design guidelines

2 layers

Copper trace 10 mil

Copper to copper 8 mil

Edge keepout 0.4 mm

Min component pitch 0.5 mm

Min via diameter 0.5 mm 

Avoid orphans, multiple vias 

recommended



There is research
to be done, yet



Composting: lab vs garden



Bio-compatible
≠ 

Biodegradable



A change is needed

● Dielectric behaves differently 

at electrical level. Need to 

revise some of the basic 

assumptions of high-freq

design.

● The roughness of the 

material requires revisiting 

the basic design rules.

https://ieeexplore.ieee.org/document/10168477

https://ieeexplore.ieee.org/document/10168477


Since you people like 
details … 

● It is possible to solder 

components below 200C 

(even by hand)

● PLA-based substrates still 

behave nicely at high-freq

● While there is work to be 

done, this could be a good 

solution



This brings us to 
formulate 2 principles of 

secure & sustainable 
electronics



Cold manufacturing: 
referred to lowering the 
production temperature



Just enough technology: 
the quality and reliability 
should be just enough for 

the job



Question:



Can we consider standard 
pin-outs to be used by 

different vendors?



Can we design technology 
from the perspective of 
real and not expected 

use?



Credits

BME, Dr Attila Gezcy and his team for making the board designs, creating design 

guidelines, and material degradation tests

Meshlin and Meshining for the PLA-Flax based substrate

Alba PCB and Omaric for the factory images

Grenoble INP, Dr Pascal Xavier and his team leading DESIRE4EU

Arduino teams in IT, SE & ES



Cuartielles, 2025

That’s a wrap! 
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Licensing of Workshop Results

All work created during the workshop is licensed under Creative Commons Attribution 4.0 International (CC-BY-4.0) 
[https://creativecommons.org/licenses/by/4.0/] by default, or under another suitable open-source license, e.g., GPL-2.0 for kernel code 
contributions.

You are free to:

● Share — copy and redistribute the material in any medium or format

● Adapt — remix, transform, and build upon the material for any purpose, even commercially.

The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:

Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may do so in any 
reasonable manner, but not in any way that suggests the licensor endorses you or your use.

No additional restrictions — You may not apply legal terms or technological measures that legally restrict others from doing anything 
the license permits.

Work in Progress - License: CC-BY-4.0

https://creativecommons.org/licenses/by/4.0/
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