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RIKEN is Japan’s largest comprehensive research institution renowned for high-quality research in a diverse range of scientific 
disciplines. Founded in 1917 as a private research foundation in Tokyo, RIKEN has grown rapidly in size and scope, today 
encompassing a network of world-class research centers and institutes across Japan. RIKEN’s Biosystems Dynamics Research 
focuses on simulation of molecular dynamics, for which it has developed MDGRAPE-4, its fourth generation of  
a powerful high-performance computing (HPC) system with petaflops performance. 

Challenges
•	 Develop a high-performance application-specific instruction set processor (ASIP) core to speed the execution of molecular 

dynamics (MD) simulations

•	 Reduce development time for their ASIP

•	 Integrate up to 17 instances of the new ASIP in a multicore chip, that will be at the heart of the next version of its 
MDGRAPE-4A HPC system 

Synopsys Solution
•	 ASIP Designer

Benefits
•	 Developed specialized custom processor that executes large-scale molecular dynamics simulation algorithms 30 times faster 

than existing cores

•	 Automatic generation of software development kit (SDK) and synthesizable RTL enabled RIKEN to complete the design from 
concept to implementation in less than 6 months

•	 Quick integration of 17 instances of the ASIP in a multicore chip, taped out within months from completion of the ASIP design

Synopsys and RIKEN
RIKEN Develops Custom Processor for Molecular Dynamics Simulator in Less than  
Six Months with Synopsys’ ASIP Designer 

“	We were confident that Synopsys’ ASIP Designer tool would enable us to implement 
our specialized architecture within our aggressive project schedule. It allowed 
us to tune the instruction-set to run our specific algorithms 30 times faster than 
existing processors, which significantly reduces the calculation time needed to 
simulate important biomolecular interactions from a year to just a few weeks”

~Dr. Makoto Taiji, Team Leader of the Biosystems Dynamics Research Center at RIKEN
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