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The neutron flux monitor (NFM) is a standard diagnostic for fusion neutron yield measurement on experimen-
tal advanced superconduct tokamak (EAST), and the neutron yield is a most important parameter to research
of plasma auxiliary heating. After the upgrade of EAST, higher requirements for neutron flux measurements
are put forward. Based on fast ADC (14bit, 500MSPS) and a high-performance FPGA, a four-channel real-time
full-range digitizer for NFMwas designed. In order to meet the requirement of fusion neutron flux wide-range
measurement during high-parameter operation, the advantages of pulse counting modes, Campbell modes
and current modes were combined to expand the dynamic range, so that the measuring range could reach
8 orders of magnitude. In addition to reduce the interference of gamma ray backgrounds on neutron flux
measurements, a pulse signal processing technology was used to real-time distinguish between neutrons and
gammas. Furthermore, to meet the requirements of mass data storage and high-speed transmission in the case
of high neutron flux, a DDR3-based controller and PXIe bus technology-based DMA mode were separately
designed. Moreover, a series of test were performed on laboratory and EAST device. Those test results have
reached the expected design indicators, and the time resolution could reach 1ms, which proved the feasibility
of NFM for EAST neutron flux measurements.
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