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DEVELOPMENT OF MULTI-PURPOSE LOGIC MODULE USING FPGA
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Abstract

We have developed a multi-purpose logic module with a field programmable gate array (FPGA) for a data acquisition
system of an electromagnetic (em) calorimeter at Research Center for Electron Photon Science, Tohoku University.
Construction of a new em calorimeter with 1,320 BGO crystals is planned to study the nucleon resonances via meson
photo-production experiments. So far, this kind of nuclear physics experiments required a large space for the circuitry
of handling trigger signals with many NIM modules, and the delay cables for analog signals from each crystal. We need
to handle the huge number of digitized data under complicated trigger conditions. To handle the digital data efficiently
and precisely, we have introduced the FPGA based module. FPGA is the logic device which a user can program in a
field and it is reconfigurable. Because a development cost is low, and a development period is short, FPGA is suitable
for a case having to renew frequently the logic depending on an experiment unlike an exclusive IC such as the
Application Specific Integrated Circuit (ASIC). For these reasons, we developed the multi-purpose logic module
equipped with high-speed FPGA. This module is equipped with Xilinx’s FPGA Virtex-5 and can process signals at
450MHz. The problems in the data acquisition system are solved by the introduction of this module. We will report
development status.
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