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(= Activities Summary: ProcessingPlatform

IFC1210, IOXOS Technolo&ies qmécﬁjct
urren

A VME 6U dual FMC
carrierboard
A Mainlyusedin

A PSklectronicsmgmt board selectedin 2020:
- CompactPCserialasthe new standard
supportedbusplatformin casea busrequired

- XilinxZynqgUltrascaler MPSoCasstandard SwissFEL
type FPGA embeddedCPUprocessingys
New:
A Conclusions A CompactPCl
- Wedo notaimto copyMTCA.4 for LLRF serial3U FMC-
carrierboard

meanswe keepseperatedRFrontend crates & Tobe usedin

- Ableto keepexistingADC FMCs . SLsy 5 X
(with adaptedHw revisionfor lower FPGA |®oltages

- Whatisnot availableasCOT®asto be
developedn-house ,namelyFPGAarrier, rear-
IO module(with LLRF DA®y other generic
communicationor IOmodules

- 3Ufrontpanelislimiting A occupy?2 slots CPSI_UFC, PSI interpralduct
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C Operatedsincel974 (RingCyclotron
C Operation& Maintenance of old RBtations (analogue LLRF)
C Preparation and tests fofnjector Cyclotron Rlapgrade at the cavity test place
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[ZJ=» Activities Summary: HIPA Proton Accelerator

Maintenance /consolidation
A Cavityresonanceuning: replacementof 3x
VMEUSBbridge+WinXPPCwith VME 10C.

Injector 2 RFupgradespreparation
A Completionof the LLRFunctionalityin
FPGAsoftwareand controlsintegration
Difficulties
- Manyiterationswere/arerequired Working in
distributedteams matrix and Covidremote work
not easy.
- WeakVME CPU (P202Q)imited network traffic
A limited display/ archiving
A New LLRBystem+ real resonatorin the
test bunker butthere only on low power

mode,

hPicture:Cdurtesyl\/I. Schneider

[ .
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C Operatedsince2001
C SLSL: Operation& Maintenance (analogue LLRF)
C Planning and developmentior SLS 2.0pgrade (Oct. 23-Dec. 24)
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SL S (operation, maintenance consolidation)
A 2x Linac 3 Hz/Band klystronsgota
LLRF upgradeom mms T
motorizedphase [/
shiftersto dig. LLRIg
SwissFEL type. |

“newdig. LLRF

Fig. oId phaseshlfters

A Analog 500 MHz LLRF: Loose RF
connectiongdN, SMAmaygenerate
phasgumps
C Systematicallgheckconnections
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Activities Summary: SLS Swiss Light Source

SLE& (preparationy

ALLRBystemrequirements -
engineeringandreviewwith
all stakeholdersione. apages |

A New typemotor controller(EtherCAT
ecmgq for resonanceduning of old and
newtype of cavities
C Testedat old type Elettracavity

A Booster /test stand:Preparationgor
replacementof old with newdig. LLRF.

A Developmenbf hardware firmware,
softwareand controlsmtegratlon of
newdig. LLRF.

Fig.: 8ch LLH
frontend
prototype
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SwissFEL: SwissFEL RF Teststand:
C Aramisoperatedsince2016 C Cband Klystronoperated since2020
C Athosoperatedsince2020 (on RHoad)
C X-banddeflector since2022
C Maintenance & Operation Consolidationto 100 Hz Zounch op.]
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B Activities Summary: SwissFEL

A Consolidatiorfor the 100 Hz Zbunchoperation 5 -
A Stabilitystudies Findsourcesof jitters or drifts : [temp., VM, pre-amp, kIystronZ X 6

A LLRFRailuresthat cancreatedowntime:
- Minor hw failures E.g. analog poweupply
- LLRBystemstalled Noreaction crashed Reasorsomewherean Linux?A Reboot
- LLRRvrongbehavior E.gautomationstuck dueto racecondltlon or networklssue

A Updated /consolidatedhe RFfaults Queryinput -

analysigool: Better query, better disp. ;

Principle Cyclioquery Controlsarchiverandstore faults
in extra DBo allow fastandflexiblequeriesandplots.

Graphs::
X-axis Tlmeorﬁ btlons
YaX|s #o'f eventSor duration

LLRFonsolidationsummary; s

A Firmwareconsolidation New |
triggerraceconditionhandling€orr.

A Newreferencetrackingassignmenbof ch.

A NewslowKlystron HVP&edbackfor saturationoperation

A New LUTbasedoperationpoint det.

A Archiver #of LLREhannelseduced 492k—177k= 315K (-177k =staticsettingsof LLRF
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[(Z» Activities Summary: SwissFELT New X-band defl.

Started RF conditioning April 2022, in usesince May 2022

LLRF O Klystron Saturation power: 32.0 MW
Synchronisation Vector Modulator Lk O Pre-Amplifier mplitude headroom:
lock: @ O Eosmw || [Eo1mw NJE 57.6 w |\-95MW
T N E Half Bandwidth:  333.4 kHz
power: 15.62 dBm Detuning: 1.724 kHz
A Temperature:  -0.01 C BOC
A Temperature valid: D
{tuning Error within limit:
< : [ <
= 8.6 MW
8.0 MW
DAC Scale: DAC Rotation: TYYTYryY IERERER
0.1238 -7.8279 deg S

[®] 1.8 MW 12.7 MW ([®]1.7 MW 6.6 MW
I 4 ) i)

A Keyfeatures& changesomparedto other RFstations
- New typedirectconversionX-bandLLRFrontend (16ch
- New typeklystronmodulator(PSI iFhouse)

A Difficulties/ Problems: -3 >
- Highpowerdirectionalcouplersneedpreciseterminationfor gooddlrectlwty
- Driftsandpulseto-pulsejitters. [unterstand,remove See alsposterX-band LLRfonted]
- LLRHrive FFtablesvia ILGo getstableA/Phresponses

Low Level RF Workshop 202RSI Lab Talk (#4R. Kalg Version 04.10.2022 Pagelo



Proscanis the acceleratorfacility usedfor the cancertherapy centre (CPT)

C Operatedsince2005with a standalonecyclotron
C Operation& Maintenance (analogue LLRF)
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2. Outlook

HIPA SLS SwissFEL

Focus: Focus: Focus:

A Operation,maintenance A Operation,maintenance A Operation,maintenance
A Injector2 RFupgrades A SLS preparations consolidation

Nextupgrades

A High powettest stand
with LLRF prototype.

A Injector 2 Resonator 2
new LLREEommissioning
for beamoperation 2023.

Next Upgrades:

A500 MHz (powerjest
standwith SLE LLRF
prototype, usedfor
conditioningof new
cavities+ automationsw.

Next Upgrades:

A Sband LLRFor the P3
experimentfor FCC.,
A Test standinstall new

Gband RFRyun.

Low Level Rénlytest standwith real @ld/spare)cavities

Cavitysimulator(SWcavity)

Testplaces

LLRRest automationframeworkfor dig. type[ [ wC Qa

Energysavingsare required!
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[ZJ=» Wir schaffenWisseni heute fir morgen

My thanks go to

A all colleagues who
helped to maintain,
operate, debug,
improve or develop § ‘
the PSI Low Level REgEES=
systems.




