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We have conducted basic development of MDGRAPE-5, a next-generation
special-purpose computer for molecular dynamics simulations. The goal is to achieve high performance
through deep integration of each element implemented as hardware. A SIMD general-purpose core with
dedicated instructions for bonded force calculation and coarse-grained MD, which executes multiple

threads in parallel in a time-division manner, and an event-driven circuit that operates the
general-purpose core and nonbonded force calculation pipeline efficiently based on event detection
were newly designed. The entire design was done using the Chisel language, and the circuit
configuration can be easily changed by specifying parameters. We also designed the nonbonded force
computation pipeline, memory, on-chip network, and other components to complete the foundation of
the next-generation System-on-Chip.
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