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What is White Rabbit?
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• Initially meant for Big Physics facilities/projects:
CERN, GSI, Nikhef

• Based on well-established standards
● Ethernet (IEEE 802.3)
● Bridged Local Area Network (IEEE 802.1Q)
● Precision Time Protocol (IEEE 1588)

• Extends standards to meet new requirements
and provides:

● Sub-ns synchronisation
● Deterministic data transfer

• Initial specs: links ≤10 km & ≤2000 nodes
• Open source and commercially available
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Open and commercially available off-the-shelf
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White Rabbit Collaboration (WRC)
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• Basic idea:
● Secure resources to maintain and improve WR Technology from fees of 

stakeholders
● Create a platform for collaboration on WR-related developments and applications
● Facilitate uptake via training materials and dedicated support 

• From an idea to reality:
● 2019: First draft of the idea discussed with industry
● 2021: KT joins the effort  

● Legal support to draft WRC Terms and Conditions
● Community coordinator 
● Communications team (movie, LinkedIn campaigns) 
● 2024: Launch with 8 founding members

● 2025: 19 members and counting 
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White Rabbit Licensing
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• Reasoning:
● Weakly reciprocal
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White Rabbit Licensing
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• Reasoning:
● Weakly reciprocal
● To allow proprietary innovation around open-source core
● To ensure continuous improvements to the core technology
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White Rabbit Licensing
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Software

Device drivers GPL-2.0-or-later

Embedded SW LGPL-2.1-or-later

SW Libraries LGPL-2.1-or-later

SW Tools LGPL-2.1-or-later

HDL module CERN-OHL-W-2.0+

HDL testbench CERN-OHL-W-2.0+

PCB design CERN-OHL-W-2.0+

Mechanical design CERN-OHL-W-2.0+

Documentation CC-BY-SA-4.0

Media files CC-BY-SA-4.0

Gateware

Hardware

Other



Open HW: WR, 2025-05-09

OHWR, how we use it?
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• ohwr.org 
● Created as catalog of open source hardware designs 
● Hosted designs before gitlab/github were available
● Available to CERN and external users

• Provides:
● git repositories / wikis / releases / issues / CI

(moved to gitlab.com)
● Forum

● Communication between users/integrators/developers
● Also users help each other!
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OHWR forums
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https://forums.ohwr.org/t/docker-image-for-building-wrpc-sw/849396/
https://forums.ohwr.org/t/spanning-tree-protocol-messing-with-intranet/849428

https://forums.ohwr.org/t/docker-image-for-building-wrpc-sw/849396/
https://forums.ohwr.org/t/spanning-tree-protocol-messing-with-intranet/849428
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The role of KiCad in WREN design
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• Complex SoC-based designs
● 12 layers, including high-speed differential lines

• To be deployed >1000 in different form factors (PCIe, VME, PXIe)
• Improved KiCad (through KSC) in the process (~10 tickets closed)
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WREN design:
The Role of CERN Electronics Design Office (BE-CEM-EPR)
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• Final checks, QA and EDMS#
• ATS-wide HARP (HArdware Review Panel) review,

with BE-CEM-EPR participation 
• Components procurement
• Production of prototypes (40 units)
• Links to EDMS design files on OHWR
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WREN design: The Role of WRC
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• Several interested paries:
● Providers
● Users

• Target: generalize the CERN design for other facilities as the WR node 
for a generic Event-based Timing System 
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WR Switch v4 design
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• Altium Design – highly complicated 
● 24 x 10Gbps, 10 x 25Gbps links, 16 layers, large physical size, blind vias,

megtron substrate
● Using CERN Altium libraries
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WR Switch v4 design and
the Role of CERN electronics design office (BE-CEM-EPR)
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• Altium Design – highly complicated 
● 24 x 10Gbps, 10 x 25Gbps links, 16 layers, large physical size, blind vias,

megtron substrate
● Using CERN Altium libraries

• CERN electronics design office (BE-CEM-EPR) role
● Major contribution to layout design, QA and EDMS#
● Reviews
● Coordination with mechanical design 
● Component procurement, technological check
● Production of prototypes (6 units)

• Outsourced: schematic and mechanical design, simulations
• WRC role: 

● Specifications, management and reviews
● Additional functionality through an Expansion board
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Procurement
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• Possible to buy “the same” hardware from multiple companies
● Unusual case
● Improve product availability
● Diversification of supplies and splitting the bid
● No vendor lock-in

• You get exactly what you want (your open source design)
• Design typically becomes commercial-off-the-shelf

● Easier to buy more later
● Product available for other users
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Future
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• We’re happy with the model we use
● Keep current collaboration model with CERN electronics design office

(BE-CEM-EPR) & industry
• Share our experience with others who want to implement the same model
• Boost KiCad tool even more and use it for all designs
• Work with commercial vendors to provide Timing System based on

White Rabbit
● WREN
● WRS

• 14th White Rabbit Workshop 25-26 June 2025
https://indico.cern.ch/event/1524513/
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Questions?


	Review of Development Plan 2024
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

