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Abstract

A Study on DL-Timing-Error Detection and Recovery in
Self-Timed Pipeline

Syouhei Okamune

With advanced semiconductor technology, higher dependability of LSI chips is re-
quired more and more. When billions of transistors are integrated on a LSI chip, it is
realistically difficult to guarantee 100 % reliability of the LSI chip by verifying the chip
with 100 % test coverage in its design and production phase. This is because its design
and production cost must be reflected in its price so that it might be very expensive.
Therefore, in place of traditional reliability, the concept of dependable LSI is being fo-
cused. Dependability means a kind of resilient capability to allow partial failure but to
work with self-recovery mechanism by the rest part of LSI chip.

In this study, we focus on the timing error[2] which is one of the transient fault
of LSI’ s and we then try to improve dependability of the self-timed pipeline circuit
(STP)[1] which is one of necessary technologies in future heterogeneous many core LSI
chips. This paper proposes a timing error detection and recovery circuit applicable to
every data latch (DL) in STP. In order to verify and evaluate the proposed circuit, we
designed four-stage 32-bit integer multiplier module equipped with the proposed circuit

using 65 nm CMOS standard cell library.
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