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Engineering ChallengeEngineering Challenge

● How to develop BPM instruments suitable How to develop BPM instruments suitable 
for many different accelerators?for many different accelerators?

● How to keep the level of customisation low?How to keep the level of customisation low?
● How to minimise the level of work for How to minimise the level of work for 
integration into control systems?integration into control systems?

Time needed for creating and tweaking the Time needed for creating and tweaking the 
equipment at the synchrotron decreasesequipment at the synchrotron decreases



 

EnvironmentEnvironment
Different typesDifferent types

● synchrotron (electron, heavy particles)synchrotron (electron, heavy particles)
● LINACLINAC

Different sizesDifferent sizes
● Length, radiusLength, radius

Different structure of bunchesDifferent structure of bunches
Different control systemsDifferent control systems
Other specificsOther specifics



 

SolutionSolution
● Functionality for beam position monitoring Functionality for beam position monitoring 
implemented inimplemented in
● Analog circuit board (low adaptability)Analog circuit board (low adaptability)
● Digital circuit board (medium adaptability)Digital circuit board (medium adaptability)
● Single board computer (high adaptability)Single board computer (high adaptability)

● Control systems communicate with SBCControl systems communicate with SBC
● Network attached devicesNetwork attached devices

● Controllable from central pointControllable from central point
● Collaboration of different devicesCollaboration of different devices

● Used in feedback systems

● Can act as an interconnected groupCan act as an interconnected group



 

Internals of Single LiberaInternals of Single Libera



 

Customisation and IntegrationCustomisation and Integration
● Relatively small hardware customisationRelatively small hardware customisation
● FPGA customisation by numeric parametersFPGA customisation by numeric parameters
● AdaptabilityAdaptability

● Software layers designed to support different control Software layers designed to support different control 
system interfacessystem interfaces

● FPGA Development KitFPGA Development Kit
● Linux kernel driver and CSPI (GPL)Linux kernel driver and CSPI (GPL)

● IntegrationIntegration
● EPICS driver based on CSPI is a base for integrationEPICS driver based on CSPI is a base for integration
● Often used with minor modificationsOften used with minor modifications



 

What we are working onWhat we are working on
(or want to solve)?(or want to solve)?

● Dynamic (runtime) definition of variablesDynamic (runtime) definition of variables
● Add/remove variables during operationsAdd/remove variables during operations
● ExamplesExamples

● cables (signals) can be attached/detached
● digital boards can be plugged in/out

● Make EPICS as (one of) external interfaces of Make EPICS as (one of) external interfaces of 
Libera applicationsLibera applications
● EPICS driver is currently the main application, linking in EPICS driver is currently the main application, linking in 

Libera functionalityLibera functionality
● Grouping PVs (optimal solution)Grouping PVs (optimal solution)

● Multiple variables are often attributes of the same Multiple variables are often attributes of the same 
logical entitylogical entity

● Decreases the number of variables on the networkDecreases the number of variables on the network



 

Next StepsNext Steps
● Prepare EPICS drivers for new family of Prepare EPICS drivers for new family of 
instrumentsinstruments
● LLRF, Single passLLRF, Single pass

● Increase knowledge about EPICSIncrease knowledge about EPICS
● Contributing operational feedback and knowledge Contributing operational feedback and knowledge 

to EPICS communityto EPICS community
● Update EPICS drivers to better suit the Update EPICS drivers to better suit the 
needsneeds
● Gathering feedbackGathering feedback
● Updates, new functionalityUpdates, new functionality
● Approaching to “Ready to use” idealApproaching to “Ready to use” ideal
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