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Abstract
Sirius is a Synchrotron Light Source Facility based on a 4th generation low emittance storage ring. This work will present the performance of the Digital LLRF in high 
power operation, the booster commissioning results and the integration of LLRF with the RF system as well as other utilities.

INTRODUCTION

Sirius is the new 4th generation low emittance light source under construction at
the Brazilian Synchrotron Light Laboratory (LNLS). The installation and
commissioning of Linac was finished in 2018. Currently, the Booster is being
commissioned in high energy.

For initial beamlines operation, a 7-cell PETRA-type cavity will be used, driven by
a 120 kW Solid State Power Amplifier (SSPA). The Booster RF system have a 5-cell
PETRA-type Cavity driven by a 45 kW SSPA. The final configuration of the storage ring
RF system will include two superconducting cavities, each one driven by a 240 kW
SSPA at 500 MHz.

A Digital Low Level RF (DLLRF) capable to control these cavities has been designed
and assembled based on the ALBA’s design. It stems from a commercial-off-the-shelf
hardware and it has been operated in other facilities like MAX-IV, SOLARIS and
Diamond.

SIRIUS DLLRF HARDWARE

Fig. 1 shows the main hardware components of DLLRF, which includes:

❑ PicoDigitizer: FPGA motherboard + FMC boards for ADCs/DACs, mezzanine
Mestor with digital GPIO bus;

❑ Front Ends for RF Drives up and down conversion;
❑ Clock generator based on a frequency divider ensuring synchronization with

Master Oscillator (MO);
❑ Patch Panels with connector and power level adapters between DLLRF and RF

plant subsystems;
❑ Pre-Front End to attenuate RF signals, ensuring that power does not exceed the

maximum input level at the Front End ports;
❑ Preamplifier to amplify RF signals delivered to SSPA.
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Figure 3: Booster ramp.

Fig. 2 shows the front and rear panels of the main HW components of the Sirius
DLLRF.

Figure 2: Front and Rear Panels of the Sirius DLLRF components.

SIRIUS DLLRF FIRMWARE

The Sirius DLLRF Firmware includes many features:

❑ Cavities Configuration: each cavity has its specific configuration;
❑ IQ Digital Demodulator;
❑ PI Loops for Voltage Control;
❑ Tuning loop and Field Flatness;
❑ Phase Shifters;
❑ Booster Ramping;
❑ Automatic Conditioning;
❑ Automatic Start-up;
❑ Fast Interlocks and Fast Data Logger.

DLLRF PERFORMANCE EVALUATION

              

         

 

   

   

   

   

 

   

 
 
 
  
 
  
 
  
 
 
 
  
 
 
 

2 Hz Booster Ramp Open vs Closed Loop

Figure 4: FFT of ADC raw data in Open 
and Closed Loop.

CONCLUSION
Sirius Booster RF system is already installed and it is in the final commissioning

step. During the commissioning procedure, the DLLRF has reached the expected
specification. Additional tests will be performed to evaluate the maximum system
capacity.
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Figure 1: Main hardware components of DLLRF.
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