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* Performance Limits of Synchronous Systems
= Delay in logic gates

« Delay in wires

= Delay in combinational networks

= Clock Skew

= Delay in flip-flops

= Glitches
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Recall: General Model of Synchronous Circuit
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General Model of Synchronous Circuit
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» How do we measure performance?
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» What limits the clock rate?
» What happens as we increase the clock rate?
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Limitations on Clock Rate

1 Logio Gaie Daley 2 Delays In Nip-fope
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« What are typloal delay [
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+ Both timas contribute to
Emiting the clock period.

= What must happen in one clock cycle for comect
operation?

= Acsuming perfect clock distribution (all flip-flops see the
clock at the same time}:
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Example: Parallel-5erial Converter @
"' T = tima{clk=+@) « fime{mux) + tima{zatup)

‘;‘ ) ' Tlt:lu—rl:"‘mun.'t-hq:

-:l.-.-ﬂ-l rl.n-:l

CE=IETT L 2 EECSITN Fal 4

General Model of Synchronous Circuit
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Recall L2: Transistor-level Logic Circuits
« Inwerier (HOT gats):
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Qualitative Analysis of Logic Delay
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Gate Switching Behavior
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Clarify your understanding
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Delays in a series of gates

! == propaEneT ey b T A R i e

| gesaat

o, duay = man of inckd  aal g, s o e n ek

LR IETT




