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Study on Clustering Processor Design with MTJ/CMOS Hybrid Technology
for High-Speed and Low-Power Systems

Michiyuki KAWASE
Supervisor: Tetsuo ENDOH

This research proposes a new method to achieve higher speed while maintaining classification accuracy and

computational cost for its high-speed, low-power systems using conventional adaptive clustering processors. We

also proposed a new method to achieve low power consumption with power gating adaptation using STT-MRAM
with MTJ/CMOS hybrid technology and studied a clustering processor design with higher performance and lower
power consumption by combining these two methods. First, we analyzed the operation of a conventional adaptive

clustering processor to identify information processing bottlenecks. Then, based on the results, we proved that the

speed-up can be achieved by introducing a circuit scheme that enables high-speed operation. Then, we implemented

the improved circuit and attempted to quantitatively evaluate the area and speed performance. Finally, we verified
the performance of the entire clustering chip equipped with STT-MRAM using the improved method and performed

a comparison with the conventional method.
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