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Design of a Timing Error Detector Using Built-In
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Abstract
Error control is one of major concerns in many electronic systems. Experience shows that most malfunctions
during system operation are caused by transient faults, which often mean abnormal signal delays that may
result in violations of circuit element timing constraints. This paper presents a novel CMOS-based concurrent
timing error detector that makes a flip—flop to sense and then signal whether its data has been potentially
corrupted or not by a setup or hold timing violation. Designed circuit performs a quiescent supply current
evaluation to determine timing violation from the input changes in relation to a clock edge. If the input is too
close to the clock time, the resulting switching transient current in the detection circuit exceeds a reference
threshold at the instant of the clock transition and an error is flagged. The circuit is designed with a 0.25um
standard CMOS technology at a 2.5 V supply voltage. The validity and effectiveness are verified through the
HSPICE simulation. The simulation results in this paper shows that designed circuit can be used to detect

setup and hold time violations effectively in clocked circuit element
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Fig. 1. Block diagram of a timing error detector
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