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AFacility for Rare Isotope Beams

AHigh-Level Timing Requirements

ASystem Architecture and Timing Customers
ARequirements and Design of the Fiber Timing Subsystem
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Layout and Design Parameters for
FRIB Driver Linac

ECR lon Sources
Room Temperature RFQ Accelerator

=0.041 Quarter Wave Resonators
3=0.085 Quarter Wave Resonators

Target Beam Delivery System

uperconducting Bend

=0.53 Half Wave Resonators

lon Species All stable ions up to
uranium

Energy 200 MeV/u

Peak intensity 0.7 emA

Duty 0-99.5%

Average beam power | 400 kW

Cavity type SC QWR, SC HWR

Frequency 80.5/322 MHz
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FRIB Construction Site
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High-Level Timing Requirements

AProvide a common time for timestamping data
ASynchronize actions of devices distributed over the facility
AThree different classes of timing clients have been identified:

Accuracy Class | Typical Client Devices Triggers Required Estimated Number
of Devices

AHI gho C Fast beam diagnostics equipment, LLRF  Yes ~600
controllers, DAQ systems at experiments
A Medi ume) PLCs, motorcontrollers No Up to a few hundred
AiLowo ( O1 Computers No Hundreds

ANeed high performance solution f
soluti on for cl asses AMedi umo an

ACorrelation of data timestamped by different subsystems shall be
possible
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System Architecture |

AThree different systems for the three classes

AMicro-Research Finland fiber timing svy
» Successfully used at many other accelerators
» High quality community-maintained EPICS device support available

ALow-cost industry proven systems for medium and low accuracy class

»PTP
Alndustry standard for state-of-the-art PLC environments
ACan be used with hardware timestamping for sub-microsecond accuracy if needed

»NTP
Aln use in the IT world since 30 years
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Timing Customers

AFiber Timing System APTP
ADiagnostics Group AHardware Controls Group
» BCMs (3 drops) » Allen Bradley Control Logix 5000
» BPMs (74 drops) PLCs
» BLMs (26 drops) Successfully tested compatibility with
» PMs (16 drops) _ ptpd on Linux
» Pepper Pots (1) ALinux PCs
» Allison Scanners (1 drop) »10Cs
AFront End Department ANTP
»LEBT Chopper (1) AOnly for legacy devices and as a
ARF Group fallback

» LLRF Controllers (337)
AGlobal Systems Group

» MPS (1 master, 64 nodes)
AExperiments

» Various DAQ systems (TBD ~10)

AWill be phased out eventually
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