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Abstract

The low level radio frequency control (LLRF) system at the J-PARC linac has already been used for more than 15 years.
Therefore, we developed the new digitizer implementing ADC, DAC, and FPGA, and started the operation with DTL3
and SDTLO01~16 from the summer shutdown of 2020. We have developed a uTCA.4-based digital feedback feedforward
(DFB-FF) system. It consist of the ditital AMC board same as the existing digitizer, an analog eRTM borad generating RF
and clocks, a uRTM board with eight down-converters and one 1Q modulator and a uTCA.4 shelf with a RF backplane.
We will plan to install this DFB-FF system at the MEBT1 station with four cavities in this year.
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Figure 1: Digital feedback and feedfoward system using 4 TCA.4 with the block diagram in FPGA.
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Figure 2: The integrated jitter of a phase noise of depen-
dence upon the 312MHz input power.
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Figure 3: Harmonics of IF signals of down-conveter out-
put. The 2nd hamonics are about —70dBc for all channels.
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Figure 5: Temperature characteristics for the new DFB-FF
system. (a) the upper figure shows the temperature and hu-
midity in the chamber. (b) the middle and (c) the lower
are the temperature dependence of phase and amplitude,
respectively.
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Figure 6: Humidity characteristics for the new DFB-FF
system. (a) the upper figure shows the temperature and hu-
midity in the chamber. (b) the middle and (¢) the lower
are the temperature dependence of phase and amplitude,
respectively.
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Figure 7: (a) amplitude and (b) phase waveform on the
condition of FB-ON using new DFB-FF system at MEBT1

Buncherl, respectively.
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Table 1: Structure of High Speed Waveform Monitor

number of backs 16

number of pulses in a back 64

number of samples in a pulse 16,383 smps (64 byte/smp)
sampled data ADC1~8, DAC,

VS, 1IR, REF, PI, FF
interlock, software,

falling external RF-ON
latest & oldest data (40 byte)
J-PARC evet tag (64 byte)

back switch timing

bank header
event foorter
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