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                      Abstract 

LCLS2 cryomodules have slow and fast tuners for maintaining the resonance on a cavity. Piezo is an electro mechanical tuner, which acts on fast transients, microphonics detuning and helium pressure changes. Stepper motor is a mechanical tuner, which acts as 

the slow tuner and is mainly used for keeping the piezo in its tuning range and also for tuning and detuning the cavities outside of the piezo’s range. This poster describes the design of the resonance control system, firmware and EPICS associated with it and the 

data acquired from the preliminary testing of cold cavities at Jlab CMTF and Fermilab CMTS 
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Piezo Controller 

• Commercial off-the-shelf, very low noise piezo driver 

PDu150 

• Two DAC outputs to drive 4 piezos per cavity (output 

range ±48 V) 

• ADC read back for monitoring  

• Designed by Fermilab 

 

Stepper Motor Controller 

• Trinamic TMC2660 driver 

• 4 drivers per board 

• Maximum drive current 2.8 A 

• Designed by Jlab  

 

Resonance Control Chassis 

• 4 x piezo controllers (4 cavities) 

• 1 x stepper motor controller (4 cavities) 

• BMB7 (Digital Carrier board with Kintex-7 and Spartan 6) 

• Connected to EPICS through Gigabit Ethernet  

• BMB7 has software interfacing and monitoring provided by 

Berkeley 

 

Firmware Logic 

EPICS Interface 

Testing, Operation and Summary 

• Fermilab CMTS 

• Piezo range tests 

• GDR using manual control of piezos 

• Active compensation algorithm development in progress 

• JLAB CMTF 

• Tested the range of the piezos 

• 2200 Hz for ±48 V 

• Operated a single cavity in GDR at 12 MV/m using an I controller for piezo control 

• Verified the stepper controller operation 

• Both limit switches 

• Tuned the cavity in SEL using the stepper before engaging piezo 

• Working towards the goal of operating all 8 cavities in GDR at both JLAB and Fermilab  
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