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A High-Speed Dynamic Instruction Scheduling Scheme
for Superscalars
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ToOSHIAKI KITAMURAT and SHINJI TOMITAt

A superscalar has wakeup logic, which manages availability of the data for dynamic in-
struction scheduling. The usual wakeup logic is based on association of the tag allocated to
the data. The delay time of wakeup consists of read delay time of a RAM and match access
delay time of a CAM. Since the delays of these memories are dominated by the wire delay, it
will be more critical with smaller feature sizes and deeper pipelines. This paper describes a
high-speed dynamic instruction scheduling scheme. This scheme is not based on association
of the tags, but a matrix which directly represents the dependence among instructions. The
scheme realizes wakeup by just reading a small RAM. In addition, this paper also describes a
scheme which changes the delay of the logic into IPC penalty. We actually designed the logic
guided by a design rule of a real 0.18 um CMOS process, measured the areas, and calculated
the delays by Hspcie. And we also evaluated the penalty of the scheme by simulation. The
evaluation result shows that this scheme achieves over 2 GHz clock speed with the IPC penalty
less than 3%.
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Usual wakeup and select logic.
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Table 2 IPC drop rate of reset and/or padding (%).

min max av

reset 0.01 (124) | 0.75 (132) | 0.25
x1 | padding | 0.04 (124) | 1.23 (147) | 0.47
both | 0.10 (124) | 1.75 (147) | 0.74

reset 0.01 (134) | 0.77 (132) | 0.18
x2 | padding | 0.02 (124) | 1.01 (132) | 0.28
both 0.05 (124) | 1.76 (132) | 0.48
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Fig.9 IPC rate versus DMT width.
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Table 3 CAM and DMT area (x103um?).
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Fig.11 Delay time of the circuits.
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