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Outline 

• Overview of existing LLRF system (X-box 1) 

• Performance limitations of X-box 1 LLRF 

• Scalability of X-box 1 LLRF 

• Two alternative proposals for LLRF upgrades 

• Cost overview of existing and proposed LLRF 

 



X-box 1 LLRF 



Performance limitations of existing LLRF 

• Poor measurement performances with 
diodes and IQ demodulators 

• Request for higher bandwidth and dynamic 
range from structure test and breakdown 
physics side 

• Complexity  difficult to adjust and 
maintain 

• Poor timing performances (jitters) 

• Need CERN infrastructure 

 



Scalability of existing LLRF 

• LLRF system strongly depends on CERN control 
system software and hardware 

Difficult to export to possible outside test 
stands 

• No need for synchronization of future test 
stands to CTF2 (X-box 1 will provide synched 
power for dog-leg experiment) 

• Easy software modification desirable for flexible 
conditioning and structure test schemes 

 



LLRF proposal #1 



Details of proposal #1 

• Driver chain similar to X-box 1 

• Timing and analogue phase shifter DAC 
implemented in PXI 

• Interlocks handled dy PXI FPGA board 

• Needs synthesizer 12GHz cw source 

• I/Q fast sampling by PXI digitizer boards 

 Conservative LLRF hardware approach, but 
still fully decoupled from control system 

 



LLRF proposal #2 



Details of proposal #2 

• Implementation of driver chain in PXI 

I/Q modulated 3GHz signal multiplied x4 

• Fast direct IF sampling after downmixing of 
12GHz signals to 400MHz IF, I/Q demodulation 
in software (FPGA) 

• Expecting higher dynamic range and less 
calibration problems, I/Q modulator based 
driver chain extremely interesting for feedback 
systems, but needs more development on LLRF 
and software side 

 



Cost and development time estimation 

• Both proposals need evaluation/tests (1-2 
months), evaluation hardware and support 
for PXI software will be provided by NI 

• LLRF hardware development by LLRF group 

• Software development strongly supported by 
J. Tagg (NI) 

• Future software support by EN-ICE group at 
CERN 

 



LLRF proposal #1 cost comparison 



LLRF proposal #2 cost comparison 


