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Abstract

A new technique for detecting parametric faults in mixed signal circuits is proposed.

Pseudo-random sequence from linear feedback shift register(LFSR) is fed to circuit-under-test
(CUT) as stimulus and wavelets are used to compact the transient response under this
stimulus into a small number of signature. Wavelet based scheme decomposes the transient
response into a number of signal in different frequency bands. Each decomposed signal is
compacted into a signature using digital integrator. The digital pulses from LFSR, owing to
its pseudo-randomness property, are almost uniform in frequency domain, which generates
multi-frequency response when passed through CUT. The effectiveness of this technique is

demonstrated in our experimental results.
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Fig. 1. Digital integrator scheme™.
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Table 1. Antonini filter coefficients.
n 0 1 2 3 4
LPF 0.602949 0.266864 -0.078223 0.016864 0.026749
HPF 0.78348 -0.418029 0.04069 0.064539 0
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Table 2. Haar coefficients.
n 0 1
LPF 1 1
HPF 1 -1
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Table 3. Experimental data for leapfrog filter.
Stimulus Type | Signature Type | No. of Fault Free Circuits No. of fault Circuits
oot e |Coverage| Crmariod [\ o
Integrator 1,388 42 97.06 1,061 509 67.58
Sinusoidal Haar Wavelets 1,361 69 B.17 1,203 367 76.62
Antonini Wavelets| 1,363 62 %B.66 1,221 349 777
Integrator 1,372 58 HBHA 1,025 5 65.29
LFSR-8 Haar Wavelets 1,322 108 9245 1,437 133 91.53
Antonini Wavelets| 1,316 114 92.03 1,484 &6 94.52
Integrator 1,378 32 %.36 1,010 560 64.33
LSFR-16 Haar Wavelets 1,351 79 .48 1,374 19 8752
Antonini Wavelets| 1,313 117 91.82 1,460 110 2.9
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Fig. 6. State variable filter.

Table 4. Experimental data for HPO of state variable filter.

Stimulus Type| Signature Type No. of Fault Free Circuits No. of fault Circuits
((::;rsr;itz Misclassified Co?fj:ge ety |fsclassified cOFvilil:g .
Integrator 1,440 17 RV.83 800 743 51.85
Sinusoidal Haar Wavelets 1,431 26 922 952 591 61.7
Antonini Wavelets| 1,423 34 97.67 973 570 63.06
Integrator 1,430 Al RB.15 760 783 4925
LFSR-8 Haar Wavelets 1,392 65 B 1,251 292 81.09
Antonini Wavelets| 1,334 73 9.9 1,274 267 82.7
Integrator 1,428 29 98.01 762 781 49.38
LSFR-16 Haar Wavelets 1,386 71 %.13 1,323 220 &.74
Antonini Wavelets| 1,395 62 H.74 1,219 324 79
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