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A 4GSa/s signal processing system has been developed for proof of concept
transverse intra-bunch closed loop feedback control studies at the CERN SPS.
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Commercial FPGA Motherboard

» The ADC [5] and DAC [6] are implemented as daughterboards that plug into
the FPGA motherboard [7].

Feedback Processor:

= The Feedback Processor is a rapidly developed prototype, implemented using a mixture of commercial and

custom-designed hardware. The entire system was designed, constructed and delivered to CERN in less than10 . PE—
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Diacnostics: » Feedback Processor can also operate as an excitation driver (arbitrary waveform generator) as well.
g . = All processing takes place on edges of the SPS RF clock. Acquisition, processing and output operations are

» Contains an ADC snapshot memory, capable of conditionally storing up to sequenced from the SPS Injection and Bunch 1 marker signals.
65000 turns of pre-processed bunch data

Custom High-Speed ADC cable assembly: mates
ADC eval boards to FPGA motherboard

System Chassis: all boards, cabling, cooling & power supply are packaged inside

System Software Results/Performance

Communication:
» USB 2.0 port (Cypress Semi EZ-USB)
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Results and Operational Experience: erformance (F8 Gain of &) Counts | Microns
1 1 1 1 1 ADC Quantization Noise Floor 0.47 6.64
The system control and data. transfer software is GUI bE}sed arld developed in Mlcrosgft Visual Basic MD measurements were made at the SPS between Nov-2012 and Feb-2013. A ADC Quantization Noise Floor ___| 047 | 664
2010. The GUIs interface with the system over USB using driver calls. A suite of offline MATLAB- large amount of data was collected. Preliminary results indicate that we were Controlled Beam Motion Floor 15 23
based applications have been developed to facilitate configuration of the feedback mode, generation of successfully able to control mode 0 instabilities with feedback. Higher order Max Motion Before Saturation 32 480
L ) ) , ’ modes were also observed. See [3].
excitation data files, design of the FIR filters, and analysis and display of the ADC snapshot data. Noise Performance Table

Data courtesy of O. Turgut, SLAC

Transfer between Visual Basic and MATLAB is done using text based configuration and data files,
References generated automatically by the SW. The Software runs on a Windows 7 PC. All USB I/O uses Windows Chromaticit SPS MD Study, Jan-2013 Chromaticit single bunch, 26 GeV, charge ~1E11
romaticity romaticity These studies use a 200 MHz stripline pickup as

driver calls. Additional off-line Matlab tools have been developed for data analysis and simulation. ramped down ramped down o
eqe . (close to zero) (close to zero) '
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