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Abstract—In this paper we apply Sentry Tag based
filter scheme to the design of branch target buffer (BTB)
of branch predictor in modern processors. The filter
scheme filtrates unnecessary accesses of branch target
buffer to reduce dynamic power consumption. The
proposed scheme not only maintains high branch
prediction accuracy and thus high pipeline utilization for
processors, but also attains considerable power saving.

We use Content-Addressable Memory (CAM) to
design the filter scheme and utilize HSPICE and CACTI
tools to make sure the proposed scheme’s critical path
delay of processor instruction fetch of pipeline is not
affected. Based on SimpleScalar/Wattch simulators and
SPEC2K benchmarks, we show that our scheme can
filter up to 85% of branch target buffer accesses, thus
reducing the power consumption for branch prediction
unit by 16% - 55%, (the power consumption for branch
target buffer by 18% - 75%) without compromising
prediction accuracy and processor performance.

Index Terms—Low Power, Branch Target Buffer, Filter
Scheme, Sentry Table
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