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The AMIT cyclotron will be a 8.5 MeV, 10 ˃!Σ CW, H- accelerator for radioisotope production, including a superconducting, weak focusing, 4T magnet, 
allowing for a low extraction radius and a compact design. The accelerating cavity is a 60 MHz, quarter wave resonator powered by a modular 8kW solid 
state amplifier. The main requirements for the LLRF system concern the stability and resolution of the frequency (1 kHz) and the cavity voltage (0.3%). It was 
conceived to be simple, cheap, easily integrated into the global cyclotron control system and to take advantage of some components already available in our 
institute. The system consists of a modular box mainly including commercial sensors for measuring the amplitude and phase of the signals, a fast interlock 
system governed by reflected power and the drivers for the movement of the stepper motors for the cavity tuning. The RF signal is generated by a 
commercial signal generator. The control logic is integrated in the Siemens PLC responsible for the control of all the systems of the cyclotron. Two main 
control loops (cavity voltage and cavity tuning) are performed. The main features implemented in the GUI are the possibility of working in closed loop 
(cavity voltage regulation) or open loop (SSPA power regulation), automatic or manual tuning of the cavity, ramps and automatic conditioning based on 
vacuum pressure.  

Å Positrom Emission Tomography (pet) 

AMIT cyclotron 
magnet on magnetic 
field measurement 
test bench 
developed by ALBA-
CELLS in 
collaboration with 
Ciemat 

Å RF cavity ς 60 MHz quarter wave 
resonator with 60 kV gap voltage 

Optimization 

  *Work partially supported by the Resolution of the Spanish Ministry of Economy and Competitiveness dated 
May 22th, 2015 
  # daniel.gavela@ciemat.es 

 

Å Amplifier: BTESA 8 kW SSPA 
         4 modules x 2 kW Å Cavity tests and conditioning 

Conditioning at ALBA synchrotron RF lab 

PLC: 
Å Same PLC as AMIT cyclotron general control system 
Å Receives the RF power and phase signals from the RF box 
Å Carries out the amplitude control, which can bet set to closed loop (cavity voltage 

regulation) or open loop (power out of the SSPA or drive signal regulation) 
Å Carries out the tuning control (closed loop based on phase  of cavity pickup signal) or open 

loop with manual movement of the tuners. 
Å Directly receives the cavity temperature and tuners end of stroke and potentiometer 

(position) signals and carries out the corresponding protection logic. 
Å User interface allowing for ramps, automatic conditioning governed by cavity vacuum 

pressure, time graphs of all the measurements. 
Å Receives from RF box the power signals (forward, reflected, pickup, drive) and the phase 

signal for cavity tuning 
Å Communicates with the motors driver (installed inside RF box) through Profibus. 
Å Sends to the RF box the reference signal for the reverse power interlock 

RF hardware box: 
Å Receives the RF signals from the cavity 
Å Carries out the signals adaptation, and the measurement of RF parameters through 

commercial SMA detectors or evaluation cards 
Å Carries out the fast arc interlock (based on reverse power actuating through a pin diode). 

RF is cut in less than 100 ns 
Å Tuners motors driver is included inside RF box, although governed by PLC 
Å RF drive signal produced by a commercial laboratory signal generator by the mooment 

Requirements: 
Å Frequency stability and resolution: 1 kHz 
Å Cavity voltage stability: 0,3 % 
Å Phase stability: 1º (standalone system -> no need for synchronization) 
Å Arc protection: fast RF cut through reverse power signal 
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