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A Prefetch Architecture with Efficient Branch Prediction for a
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ABSTRACT

In this paper, in order for efficient instruction prefetch and accurate branch prediction, an NTA(Next Target
Address) indexing scheme is used instead of schemes using full branch target address so that up to four
instructions can be fetched into the next pipeline in most cases. This prefetch unit can be divided into three
blocks; a predecode block which decodes several bits of branch instructions, an instruction cache block with an
additional NTA RAM and a prefetch block which controls the whole unit. Instruction set for the simulation is
based on the SPARC V9 and the NTA scheme is described and verified with the Verilog-HDL at register
transfer level,

Providing up to four instructions per cycle makes the pipeline fully utilized before the execution umit actually
needs them, The NTA scheme outperforms the BTB scheme, doubling the number of branch prediction address
storage when the same number of register bits is used.
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O—r»<
cxor
o—0——=1®@
—mwn

2 1b 2 x3 Hx8 b l1b)(2 1bx2
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