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Microarchitectural Register Writing Assurance for
Typical-case-designing

HipeTsuGu Irig,*! KeEN SuciMoTo,?
MASAHIRO GosHIMAT2 and SHUICHT SAKATT?

Recently, it has been getting unrealistic to design microprocessors with suffi-
cient margins because of increasing process and temperature variability. Thus,
microarchitectural techniques that dynamically detect and recover from timing-
errors have come to be researched. In this paper, we focus on timing-errors in
register-file writing. Our technique writes execution-results to the small buffer
(WAB) in addition to the register writing. Then it verifies the writing by
comparing the relevant value from the register-file and WAB. Verifications are
performed in the way not to disturb the execution of succeeding instructions.
The simulation result showed that the proposal technique detects timing-errors
without significant performance degradation when WAB of 16-entries is pro-
vided.
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Fig.1 Conceptual diagram of the relationship between circuits delay, timing-margins, variations
and timing-errors.
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Fig.2 The Outline of the proposal technique.
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Fig.3 Circuit diagram of SRAM cell (left) and timing chart of cell access (right).
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Fig.4 Block Diagrams of passive WAB (left) and active WAB (right).
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Fig.5 Port Arbitoration Circuit for active WAB.
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Table 1 Parameters for interconnect.
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Fig.6 Relationship between WAB size and operation frequency.
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Table 2 Microarchitectural parameters for baseline processor.
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Fig.7 Normalized IPC of active WAB (left) and passive WAB (right).
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Fig.8 The performance effect of WAB throughput (Active).
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