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IPbus: a flexible Ethernet-based control system

The IPbus suite of software and firmware implement a reliable 
high-performance control link for particle physics electronics, 
based on the IPbus protocol. 

• IPbus firmware - A module that implements the IPbus 
protocol within end-user hardware.

• ControlHub - A software application that mediates 
simultaneous hardware access from multiple uHAL clients, 
and implements the IPbus reliability mechanism over UDP.

• uHAL - The Hardware Access Library (HAL) providing an 
end-user C++/Python API for IPbus reads, writes and RMW 
(read-modify-write) transactions.

• References:
• 1. C. Ghabrous Larrea, K. Harder, D. Newbold, D. Sankey, A. Rose, A. Thea and T. Williams, “IPbus: a flexible Ethernet-based control system 

for xTCA hardware”, JINST 10 (2015) no.02, C02019. DOI: 10.1088/1748-0221/10/02/C02019

• 2. https://ipbus.web.cern.ch/ipbus/introduction/

https://iopscience.iop.org/article/10.1088/1748-0221/10/02/C02019/pdf
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Firmware

On-Chip Bus signals

   

      

   

    

     

     

     

               

Firmware Structure Example 1: Write transaction, then read transaction

Example 2: RMW transaction, then 2 read transactions

Example timing diagrams



Slaves
>> The IPbus firmware repository, contains a library of generic slaves that have been used in a 
wide range of designs. 
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IPbus: Master
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Ipbus slave0 ??

IPbus: Fabric

Firmware structure – Based on IPbus



Software design using uHAL

• C++/Python API

• Address table(.xml file)


