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Continuous advance in semiconductor technologies unveils several problems, which have not always been
seriously considered. They are power consumption, soft errors, and variations. Especially, performance
variations due to random process variations are severe as they require fundamental change in design
methodologies. We are currently investigating microarchitectural techniques than attain the reduction in
variations. By exploiting the statistical characteristics in circuit delay, we are considering the use of
instruction cascading, which effectively increases logic depth. This paper presents preliminary evaluation
results. Even though variations can be considered, techniques diminishing performance will not be a solution.
We discuss how throughput can be maintained by the instruction cascading,
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Fetch width

L1 instruction cache
Branch predictor
Gshare predictor
Bimodal predictor
Branch target buffer

8 instructions

16K, 2 way, 1 cycle
gshare + bimodal

4K entries, 12 histories
4K entries

1K sets, 4 way

Dispatch width
Instruction window size

4 instructions
64, 128, 256, 512 entries

Issue width

Integer ALUs
Integer multipliers
Floating ALUs
Floating multipliers
L1 data cache ports
L1 data cache
Unified L2 cache
Memory

4 instructions/strands
4 units

2 units

1 unit

1 unit

2 ports

16K, 4 way, 2 cycle
8M, 8 way, 10 cycles
Infinite, 100 cycles

Commit width

8 instructions
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