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AbstratThe estimation of timing behavior e�iently and aurately is a hallengingtask due to the omplexity of present day iruits. In this thesis, we proposea omprehensive symboli event propagation (SEP) methodology for analyzingthe timing behavior of digital iruits at the gate level and show that the samemethodology an be used for solving several timing related problems. In SEP,the inputs are initialized with appropriate events and these are then propagatedthrough gates in a symboli manner taking aount the funtional and the tem-poral behavior of the gates. The proposed methodology is generi and has beenapplied to solve several timing related problems like timing analysis of sequen-tial iruits, statistial stati timing analysis, timing optimization and delay faulttesting.We apply the proposed methodology for analyzing the timing behavior of se-quential iruits more aurately onsidering ombinational and sequential falsepaths as well as other important issues like triggering of traditional false paths dueto multiple input swithings, simultaneous swithing. This provides an aurateestimate of the ritial delay. We propose a few resoure onstrained tehniquesto determine good upper bounds on the ritial delay for large iruits.For statistial stati timing analysis, we �rst show that traditional Monte Carlo(MC) simulation often overestimates the ritial delay ompared to MC simulationusing SEP when the gate delays vary stohastially. We present a viable shemethat ombines SEP with statistial timing analysis thereby ahieving a signi�antlevel of auray within aeptable omputational overheads.We propose a new sheme for improving the performane of synhronous se-quential iruits. In this sheme a iruit is driven by an adaptive lok thatprovides two di�erent lok frequenies. One of them is the onventional lokand the other, having a shorter period, is applied when the iruit stabilizes toits �nal value well before the ritial delay. We use SEP to analyze the timingbehavior of synhronous sequential iruits and provide add-on iruitry to seletthe appropriate lok based on the urrent state of the iruit.We introdue additional onstraints in the SEP methodology to generate haz-ard free tests for robust path delay faults. This approah identi�es all robustlytestable paths in a iruit and the orresponding omplete set of test vetors. Weaddress the problem of �nding a minimal set of test vetors that over all therobustly testable paths. Greedy and simulated annealing based algorithms havebeen proposed to �nd the same.We perform experimentation on ISCAS89 benhmark iruits. We obtain moreaurate results at reasonable amount time for the di�erent timing related prob-lems. In this thesis, we show that symboli event propagation methodology anbe used in an uni�ed way for analyzing a variety of timing related harateristisof iruits at the logi (gate) level.
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