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EBO: Expanded Beam Optics intro

• Developed in the 1970s for military use in harsh environments

• 1990s-2010s: evolved for heavy-duty industrial applications
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Modern EBO Technology for data-centers
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This is a specific example of a number of different styles available



EBO advantages for modern data-centers I

• Reduces sensitivity to dust and debris

• Insertion Loss and Return Loss stability

• Eliminates burn out at high power levels
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EBO advantages for modern data-centers II

• Light confined to the connector
• Increased eye safety
• Resistance to handling contamination

• Air gap gives non-contact durability
• Long-term stability
• ~20x reduction in mating force
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Hyperscaler View
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System Yield vs Rework 

For example, a 2% max CPA rework rate requires a first-mate IL failure 
probability for each fiber connection of PF=~7e-5 for the 51.2T FR4 scenario 

The acceptable rework rate drives the acceptable first pass connector IL limit
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Data Center Maintenance 

• ~80% of network issues are cleaning related

• ~95% of maintenance requests are for cleaning
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EBO based systems have shown an ~85% reduction in Install and Clean time



Reliable Ferrule Attachment
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Sensitivity of IL w.r.t. ferrule-to-ferrule 
lateral misalignment in the x direction

EBO 12f ferrule Mated EBO 12f connector

1,000 remates (no cleaning)
showing <+/-0.1dB variation

+/- 0.1dB



Insertion Loss

• Random mate test
• 552 connector pairs
• 8832 data points

• 97% (IEC) of channels <0.55dB
• 99.2% of channels <0.7dB
• Average IL 0.32dB
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Return Loss

• 16f SM 9600 channels

• Average RL 66.7dB
• 99% of channels >55dB
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EBO MSA: Leadership Team

Created Mar 2026 to meet customer demand of interoperable EBO technology 
connectors for supply chain stability with Specifications

• Chair
• Mark Filer, Oracle

• Co-Chair and Admin
• Richard Ward, 3M, Xscape Photonics

• Editors
• Tiger Ninomiya, Amphenol
• Adam Broughton, Sumitomo
• Max Omodaka, Senko
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Current membership (57): 9 “end-users”; 48 “vendors”
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Current range of connectors

• Members vote on specific connectors to develop and contribute 
design specifications (18 types under discussion)

• Design Roadmap
• 128f (8x16f) Design Specification underway
• 16f MPO  Design under discussion on Specification
• 16f VSFF Planned
• ELSFP  Planned
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Thank you
Membership information can be found at ebomsa.org

Questions can be addressed to Richard Ward / admin@ebomsa.org
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