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Abstract

Ack-Signal-Error Detection and Recovery Circuit in

Self-Timed Pipeline

Atsushi KIYOTO

Producing highly dependable VLSI chips has become a serious issue due to the
miniaturization as well as the complexity of leading-edge products. Their faults occur
transiently or permanently and they might be injected in the design and fabrication
phase and might be derived from variability of manufacturing process or operating
conditions. Therefore, it is not realistic to design and fabricate of LSI which completely
works in every situation. As coping with such a problem, improving dependability by
detecting and recovering faults in operation phase of LSI is desired.

This study is aimed to improve dependability of self-timed pipeline (STP). STP is
a key element on constituting future heterogeneous multi-core processors. In previous
study, the circuit that improves dependability of the data path in STP was proposed.
Therefore, this study focuses on acknowledge signal of C-Element used in the control
path in STP, and then proposes DMR (Dual Modular Redundancy) structure of the
C-Element.

The proposed DMR C-Element circuit was designed and synthesized using a 65
nm CMOS standard cell library. As a result of comparison with the C-Element of a
general TMR (Triple Modular Redundancy) structure, cell area of the proposal circuitry
is smaller than that of TMR structure in case of ordinary required performance of STP.

This indicates that redundant structures of the C-Element for acknowledge signal error
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should be chosen depending on required performance of STP.
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