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Abstract

In the J-PARC linac, more than 15 years passed since the low level radio-frequency (LLRF) system were manufactured,
and it is in a phase where failures increase due to aging deterioration. In the summer shutdown of 2020, we installed
seventeen new digitizersinstead of some digitial boards of cPCI from DTL3 to SDTL16 for the digital feedback and
feedfoward (DFB-FF) system. We had to rebuild the LLRF system for this installation of the new digitizer. But we were
able to perform the user operatoin without serious trouble. Also, it was clear that the momentum od the output beam
fluctuates depending on the humidity of the klystron gallery. The RF reference distribution system was improved to be
able to measure the phase drift from the summer shutdown of 2020. For some measured phase drift values, the operation

of phase drift correction has been started.
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Table 1: Present Status of the DFB-FF System Using cPCI
at the J-PARC Linac

manufacture:

FPGA board  discontinued

DSP board discontinued

CPU board discontinued

development enviroment:

FPGA Xilinx ISE Ver 6.2i

DSP TI Code Composer Studio Ver 2.1
host program:  Redhat 8.0 gcc compiler Ver 3.2
application python 2.4/wxPython 2.6
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Figure 1: Digital feedback and feedfoward system using ¢ TCA.4 with the block diagram in FPGA.

Table 2: Characteristics of the AMC Board of a New Dig-
itizer for the LLRF System of the J-PARC Linac

platform: uTCA.4 AMC
FPGA: Zynq XC7Z045-1FFG900C,
QSPI FLASH-ROM 16 MB,
SD-card Remote Update
RAM DDR3-SDRAM 1 GBx2 (PL, PS)
OS: Xilinx Linux (EPICS-1IOC)
ADC: 8ch 16bit 370MSPS(max.), BW: 800 MHz
DAC: 2ch 16bit 500MSPS
SFP: 2ports
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Figure 2: Response function of (a) amplitude and (b) phase
for DTL3, respectively.
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Figure 3: (a) I and (b) Q values with beam for DTL3, re-
spectively. The black lines and red show those with the
beam loading compenstion and those after 10 times itera-
tion, respectivel.
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Figure 4: Improved RF reference distribution system.
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Figure 5: (a) the measured frequencies of the LO signals
and the phase drift for each optical lines of (b) 312 MHz
LO and (c) 960 MHz LO, respectively.
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