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00 0O O O O O Farzad Nekoogar[ is Director of Design Services at SiliconDesigns International. Farzad has
extensive practical expe-rience verifying timing ofASICs[] FPGAsL] and systems-on-a-chip. He is the author of
Digital Control Using Digital Sig-nal Processing] published by Prentice Hall PTR. He has lec-tured at the
University of California at Berkeley on signalprocessing] control systems[] and theoretical physics [1 specifi-cally
[0 Superstring Theoryd . He is currently a lecturer at theDepartment of Applied Science at the University of
Califor-nia at Davis.[] [0 Farzad[d seen here in December 1992 at Stanford University[]l with Sir Roger
Penrose.Farzad writesC] "In this book we try to solve timing issues related to design of micro-chips. I am honored
to be pictured here with Sir Roger Penrosel] one of the most bril-liant scientists of all time[J who has authored
some of the most complex theories aboutspace-time[] contributing a lot to our understanding of the universe."
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[0 O Table 1.3 reveals how the input signals determine which paththrough the circuit drives the output. Whenever
the input signal e is ne, the values of the other input signals are irrelevant because theone on input e forces the
output of the NOR gate to zero. Essentiallythe same situation occurs on line 2 of Table 1.3. The value on input
ddetermines the output value. Line 3 shows the conditions where theoutput depends on input a. Line 4 isa more
interesting case becausethe path to the output depends on the order of input signal transi-tions. If the input signals
are 00000 then become 10000, the transi-tion goes through path cl-c2-c4-c5-c6. The transition 11000 to 10000takes
the c2-c4-c5-c6 path while the 10100 to 10000 transition goesthrough the c3-c4-c5-c6 path. In this circuit, the
delays from b-outand c-out are the same, but gate and interconnect delays could bedifferent and change the result.
The inputs of lines 5 and 6 activatelogic that forces the paths c-out and b-out respectively to determinethe output
value. The slowest path between b-out and c-out deter-mines the delay in line 7 only if the transition is from 10000
t011100. The delay path is already set and possibly settled with transi-tions from 10100 to 11100 [ c-out[d and
11000 to 11100 O b-outd .00 O As a result of understanding the circuits response to inputstimuli, the timing
analyzer knows that every path is capable ofproducing a response at the output, so it must consider all pathswhen
determining delay. In this specific case, the longest path isfrom a-out through ¢ 1-c2-c4-c5-c6 and it is traversed
during two dif-ferent transitions: lines 3 and 4.0J O In chapter 2 we will consider false paths. False paths are
logicpaths that are not synthesized because they are functionallyblocked. These paths are recognized by static
timing analyzers asunconstrained paths. One example of false paths is the clocks thatare not harmonically related to
each other.
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