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Compact, efficient and sustainable:  
The new eSIM form factors MFF3 and MFF4

The latest ETSI approval of the MFF3 (3×3 mm) and MFF4  

(2×2 mm) embedded SIM form factors marks a significant 

milestone in the evolution of eUICCs. For the first time, a fully 

standardized eSIM module fits into a 2×2 mm housing — small 

enough to address the increasing demand for ultra compact, 

power efficient connected devices.

This innovation arrives at the perfect moment. The semicon-

ductor industry’s move toward ever smaller technology nodes 

enables smartcard grade secure elements to be manufactured 

at reduced die sizes. This convergence — a new ETSI standard 

plus semiconductor scaling — opens the door for a new 

generation of high performance, minuscule eUICCs.

Powering the next generation 
of miniaturized connectivity

Why size matters: consumer 
electronics and IoT trends

Across consumer electronics, wearables, industrial IoT, 

mobility, and asset tracking, miniaturization is now a 

primary design driver. Every square millimeter on a PCB 

counts. Device makers demand:

more room for batteries  

and antennas

slimmer and lighter  

form factors

efficient thermal and  

RF design

standardization to reduce  

complexity and cost

Whether it’s a fitness tracker, hearing aid, smart meter, or 

disposable logistics label, smaller modules bring greater 

design freedom. The MFF4 addresses this head on by 

shrinking the standardized eSIM footprint from MFF2’s 

5×6 mm down to 2×2 mm — a 90 % space reduction.

 �By shrinking down to just 2×2 mm, the MFF4 
gives device makers new freedom to innovate 
– whether it’s building smaller wearables, ultra 
compact IoT sensors, or simply leaving  
more space for batteries and antennas.  
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MFF4 – the smallest standardized eSIM

MFF4 balances size reduction with the advantages of a globally recognized standard. It brings miniaturization to the eSIM 

ecosystem — without requiring platform redesigns or vendor lock in. It combines the compactness of iSIM or WLCSP with the 

universality of standardized eSIM modules. It is smaller, more sustainable, and fully compatible with the MFF2 pin arrangement.

Key advantages of MFF4

•	 Smallest ETSI standardized eSIM (2×2 mm)

•	 Identical pinout to MFF2, simplifying migration  

and testing

•	 Supplier independence due to a unified  

module footprint

•	 Material and resource savings, supporting  

sustainability goals

•	 Future ready as advancing chip density enables  

larger NVM dies to fit in the MFF4 form factor

For OEMs, this means an efficient path to modernize existing 

platforms while preparing new ultra compact device designs.

Consumer Electronics  

More internal space for antennas or larger 

batteries benefits smartphones, laptops, 

wearables, and compact accessories.

Health & Medical Wearables  

Hearing aids, medical patches, and light- 

weight fitness devices depend on extreme 

miniaturization.

Industrial IoT  

Smart meters, environmental sensors, and 

maintenance nodes in harsh environments need 

small, robust modules with long lifetimes.

Mobility and Automotive  

Standardized modules support V2X applications 

and connected car architectures while enabling 

smaller telematics units.

Logistics and Asset Tracking  

Smart labels, trackers, and single use IoT devices 

gain from the MFF4’s low power consumption and 

minimized footprint.

Cross industry applicability: where MFF4 unlocks new potential

The current eSIM landscape and its limitations
Today’s eSIM ecosystem is still dominated by the long standing MFF2 module (5×6 mm). It is robust, widely adopted, and easy  

to integrate across IoT, industrial, and automotive platforms. Alternative packaging concepts exist, but remain less suitable for 

broadly scalable deployment:

WLCSP

Wafer Level Chip Scale Packages offer very small footprints  

but lack a standardized pinout. Each PCB must be adapted  

to the specific chip, adding complexity and limiting supplier 

flexibility. Handling and soldering requirements are also 

higher.

iSIM

Integrated SIM technology places SIM functionality directly  

in the modem chipset. While compact, it ties OEMs to chipset 

vendor roadmaps and may not match the security 

independence and certification depth of discrete secure 

elements for all markets.

For many device manufacturers, this creates a gap: they need miniaturization without compromising standardization or security. 

This is precisely the role of MFF4.



Looking ahead: a foundation for the next era of connected devices

With the introduction of MFF4, ETSI has created a strong technology base for the next generation of connected devices. 

Miniaturization will continue to shape the IoT, consumer electronics, and mobility ecosystems. Standardized, compact,  

and secure eSIM modules such as MFF4 will play a central role in this development.

As a global SecurityTech leader, G+D combines decades of expertise in secure connectivity with a portfolio that spans eSIM 

solutions, device enablement, lifecycle management, and global IoT connectivity. The company supports manufacturers and 

service providers in building reliable, scalable, and future ready connected products and is well positioned to support device 

makers navigating this next chapter in IoT.
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More insights

Giesecke+Devrient (G+D) is a global SecurityTech company headquartered in Munich, Germany. G+D makes 

the lives of billions of people more secure. The company shapes trust in the digital age, with built-in security 

technology in three segments: Digital Security, Financial Platforms and Currency Technology. 

G+D was founded in 1852 and today has a workforce of 14,500 employees. In the fiscal year 2025,  

the company generated a turnover of 3.2 billion euros. G+D is represented by 118 subsidiaries and joint ventures 

in 41 countries. 

Further information: www.gi-de.com.
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