LLRF SYSTEM FOR A NOVEL, COMPACT, SUPERCONDUCTING CYCLOT
RADIOISOTOPE PRODUCTION*

D. Gavela#, J.M. Barcala, A. Esteve, A. Guirao, J. Marin, C. Oliver, {TaBareta F. Toral, C. Vazquez, CIEMAT, Madrid
F. Pérez, A. Salom, CELLS, Cerdanyola del Valles

The AMIT cyclotronwill be a 8.5 MeV, 10 > | GW, H- acceleratorfor radioisotopeproduction, includinga superconductingweak focusing,4T magnet,
allowingfor a low extractionradiusand a compactdesign Theacceleratingcavity is a 60 MHz, quarter wave resonatorpowered by a modular 8kW solid
state amplifier Themainrequirementsfor the LLRISystemconcernthe stabilityand resolutionof the frequency(l kHz)andthe cavityvoltage(0.3%). It was
concelvedo be simple,cheap,easilyintegratedinto the globalcyclotroncontrol systemandto take advantageof somecomponentsalreadyavailablein our
Institute. Thesystemconsistsof a modularbox mainlyincludingcommercialsensorsgor measuringthe amplitude and phaseof the signals a fast interlock
systemgovernedby reflected power and the drivers for the movement of the stepper motors for the cavity tuning. The RFsignalis generatedby a
commercialsignalgenerator The control logicis integratedin the SiemensPLCGresponsiblefor the control of all the systemsof the cyclotron Two main
control loops (cavity voltage and cavity tuning) are performed The main featuresimplementedin the GUIlare the possibilityof working in closedloop
(cavity voltageregulation)or open loop (SSPAower regulation),automatic or manualtuning of the cavity, rampsand automatic conditioningbasedon
vacuumpressure
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Maximum frequency (plungers down) 60.375 MHz

oL 2,333
Oy 4,763
Coupling factor 1.042
Rspum 303 kQ
Expected fordward power at 60 kV 5.93 kW
AMIT Cyclotron Expected pickup power at 60 kV 32.0 dBm
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Requirements

A Freguencystabilityandresolution 1 kHz

A Cavityvoltagestability: 0,3 %

A Phasestability: 1° (standalonesystem->no needfor synchronization)

A Arcprotection: fast RFcut throughreversepower signal

PLC

SamePLGsAMITcyclotrongeneralcontrol system

Recelveshe RFpower andphasesignaldrom the RFoox

Carriesout the amplitude control, which can bet set to closed loop (cavity voltage
regulation)or openloop (powerout of the SSPAr drive signalregulation)

Carriesout the tuning control (closedloop basedon phase of cavitypickupsignal)or open
loop with manualmovementof the tuners.

Directly receivesthe cavity temperature and tuners end of stroke and potentiometer
(position)signalsand carriesout the correspondingorotectionlogic

User interface allowing for ramps, automatic conditioning governed by cavity vacuum
pressure tfime graphsof all the measurements

Recelvedrom RFbox the power signals(forward, reflected, pickup, drive) and the phase
signalfor cavitytuning

A Communicatesvith the motorsdriver (installedinsideRFbox)through Profibus

A Senddo the RFboxthe referencesignalfor the reversepower interlock
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RFuserinterface

RFhardwarebox

Receiveshe RFsignaldrom the cavity

Carriesout the signalsadaptation, and the measurementof RF parametersthrough
commercialSMAdetectorsor evaluationcards

Carriesout the fast arc interlock (basedon reversepower actuatingthrough a pin diode).
RFHscut in lessthan 100ns

TunersmotorsdriverisincludedinsideRFoox, althoughgovernedby PLC

A RFdrive signalproducedby a commercialaboratorysignalgeneratorby the mooment
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RFsignhaldreatment (cardsto be installed

InsideRFoox)
Arcinterlock switchtime measurement Laboratorymeasuremensetup
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