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Abstract

The LLRF data acquisition system of SACLA, which is X-ray-free-electron-laser facility, is collecting data on RF
phase and amplitude of accelerating cavity shot by shot. The waveform data of an RF phase and amplitude is collected
every 10 minutes, which is too long interval to detect a rare abnormal event, such as electric discharge in the klystron
tube. In order to catch this event, we developed the dedicated data acquisition system which uses an interruption
function of the VME analog to digital convertor (ADC) board. This board has four data banks which can store 512
waveforms. The ADC board accepts a reference waveform setting, and this board has a function to compare the
acquired waveform data with the reference waveform. An interruption signal is generated when the compared result
exceeds a threshold value. And the data bank is switched to next one for the abnormal waveform not to be deleted by
overwriting new waveforms. The acquisition process of the abnormal waveform data consists of two threads; a
surveillance thread and a data collection thread. The surveillance thread surveils an interruption signal, and collects data.
When this thread receives an interrupt signal, the process obtains the tag number currently assigned to the beam shot.
The waveform data collection thread saves the abnormal waveform data in a database after receiving an interrupt signal
from the surveillance thread. This paper reports the outline of the abnormal waveform data collection process, and a test
result.
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Figure 1: The configuration example of a VME board.
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Figure 2: Block diagram of abnormal waveform
collection EMA.
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Figure 3: Abnormal waveform I data of I/Q output.

a) The reference waveform and sampled waveform with
normal setting, b) the reference waveform and sampled
waveform with changing the amplitude of DAC
(abnormal waveform).
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