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(57) ABSTRACT

The invention discloses a “Quasi-Monte Carlo” method origi-
nally intended for computational finance applications and
applies said method to statistical circuit analysis. In doing so,
it provides a means to efficiently and effectively detect and/or
predict relatively rare failures or events to a wide range of
industrial circuits and systems. The approach to the invention
involves the representation of circuit metrics as a large multi-
dimensional integral. This invention estimates such statistical
circuit metric integrals by sampling the statistical variable
space using a so-called “low-discrepancy sequence.” This is
similar to the Monte Carlo method, the main difference being
the method of sampling the variable space. Compared with
standard Monte Carlo simulation, this technique, “Quasi-
Monte Carlo Methods,” gives similarly reliable estimates of
the result, but requiring many fewer samples of the circuit or
system being evaluated. In practice, speedups of 2x to 50x
across a range of practical examples are observed.
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Pseudo-random points exhibiting higher discrepancy than a low-discrepancy
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Figure 1: Pseudo-random points exhibiting higher discrepancy than a low-discrepancy
quasi-random sequence.
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Figure 2: Undesirable patterns in 2-D projections of low-discrepancy sequences.
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Figure 3: Master-Slave Flip-Flop with Scan Chain Component
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Figure 4
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Figure 5: 64-bit SRAM column with mux and write drivers. V. variation on all devices
and global t. variation.

wa -t

data -




Patent Application Publication Oct. 1,2009 Sheet 6 of 9 US 2009/0248370 A1

ref

¥ s|f| L.

LY |
H

Sle ve | |
R

Figure 6: 0.6-V-output CMOS bandgap





































