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(a) Leakage sources (b) Effect on waveforms

Figure 6.56 Leakage issues in dynamic circuits.
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Figure 6.58 Static bleeders
compensates for the charge-leakage.
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Figure 6.61 Dealing with charge-sharing by precharging
internal nodes. An NMOS precharge transistor may also be
used, but this requires an inverted clock.
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SequoncAng Eletvent Tivatne Wotatiop
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TABLE 10.1 Sequencing element timing notation

Term Name

!pd | Logic Propagation Delay < ape.
d | Logic Contamination Delay yw{.

’peg | Latch/Flop Clock-to-Q Propagation Delay

lwg | Latch/Flop Clock-to-Q Contamination Delay

!pdg | Latch D-to-Q Propagation Delay

ldg | Latch D-to-Q Contamination Delay

Zsetp | Latch/Flop Setup Time
%hold | Latch/Flop Hold Time
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FIGURE 10.4 Timing diagrams
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FIGURE 10.5 Flip-flop max-delay constraint
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FIGURE 10.9 Flip-flop latch min-delay constraint
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FIGURE 10.6 Itanium 2 ALU self-bypass path ((a) © IEEE 2002.)
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TABLE 10.2 Combinational logic delays

Element Propagation Delay Contamination Delay
Adder 590 ps 100 ps
Result Mux 60 ps 35 ps
Early Bypass Mux 110 ps 95 ps
Middle Bypass Mux 80 ps 55 ps
Late Bypass Mux 70 ps 45 ps
2-mm Wire 100 ps 65 ps
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FIGURE 10.14 ALU self-bypass path with two-phase latches
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