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ABSTRACT: Conventionally, test vectors are generated at the gate-level, i.e., after the synthesis step has been performed. Though this procedure has the advantage of being able to generate reliable, high fault coverage test vectors due to its direct use of the stuck-at fault model, it has several disadvantages. It has high computational complexity, high processing time penalty and then there are issues related to testability of design. RTL (Register Transfer Level) or synthesis independent test generation eliminates some of the disadvantages of gate-level test generation.
We introduce a spectral method of Register Transfer Level (RTL) test generation for sequential circuits. Our method of test generation is based on the premise that certain important characteristics of the test vectors that detect all the faults in the circuit are reflected in the test vectors generated for RTL faults. We define RTL faults as stuck-at faults on all primary inputs, primary outputs, and flip-flop outputs. The RTL test vectors will not only have these relevant characteristics, but will also be associated with some amount of noise, as the test vectors were generated for a smaller subset of the total faults. So we analyze the RTL test vectors using Hadamard matrices in the Walsh function spectral domain to find the important features and the noise level, and then generate new vectors retaining those features, but with a changed pattern of noise keeping its amount the same. The generated vectors can then be used for testing any gate-level implementation of a RTL circuit. 
We applied this method of Spectral-RTL ATPG to three ITC’99 benchmark circuits; b01, b09 and b11. Encouraging results have been obtained for some of these circuits, in terms of fault coverage, number of vectors and CPU time. For example, for b11 circuit, as compared to the commercial sequential ATPG tool FlexTest, a 5% increase in fault coverage was achieved for similar number of vectors and almost half the CPU time. 
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