












































 Unwanted switching transients

- Occur when different paths from input to output
have different propagation delays

- 1-hazard': network output may momentarily go to O
when it should remain a constant 1

- 0-hazard: network output may momentarily go to 1
when it should remain a constant O

- Dynamic-hazard : when the output is supposed to
change (1-0 or 0-1), the output may change three
times (e.g. 1-0-1-0)
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- Hold-time violation

- If the change in Q fed back through the
combinational network and caused D to change too
soon after the clock edge.

= tomin * Temin = Th (Fomin > T for normal flip-flops)

» Usually, setup or hold-time violation occurs if
the input X to the network changes too close to
the active edge of the clock.

- We must make sure that an input change propagates
to the flip-flop inputs such that setup time is
satisfied before the active edge of the clock.
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