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(57) ABSTRACT

Systems, algorithms, circuits, and methods for pattern detec-
tion of signature events in signal dynamics defined by
instantaneous states of applied square-wave signals.
Selected patterns may be recognized individually or in
equivalence classes, and detection may be implemented via
state or transition analysis. Varieties of conditions may be
detected in parallel, including phase, ambiguity states, and
frequency comparison. One embodiment realizes a real-time
frequency comparator for asynchronous square-wave sig-
nals. Realizations detect various classes of symmetry con-
ditions unique to enveloping events occurring for these
classes of square-wave signal pairs. This approach provides
feedback-free implementations operating over an extremely
wide frequency range and does not require signals of
quadrature form. A typical logic circuit implementation
involves two to four flip-flops, or two-stage two-bit shift
registers, and modest combinational logic. The resulting
system can be readily implemented as a utility integrated

(51) Int. CL circuit of modest scale or as a small-scale “IP core” within
HO3D 3724 (2006.01) larger system-on-a-chip (SolC) devices.
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Figure 1e Event-driven

Figure 1f Time-driven
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Figure 3b
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Figure 20
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Figure 21b
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Figure 22









































































































