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General C/L Cell Delay Model

° Combinational Cell (symbol) is fully specified by:
• functional (input -> output) behavior

- truth-table, logic equation, VHDL
• Input load factor of each input
• Propagation delay from each input to each output for each transition

- THL(A, o) = Fixed Internal Delay + Load-dependent-delay x load 

° Linear model composes
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Storage Element’s Timing Model
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° Setup Time: Input must be stable BEFORE trigger clock edge
° Hold Time: Input must REMAIN stable after trigger clock edge
° Clock-to-Q time:

• Output cannot change instantaneously at the trigger clock edge
• Similar to delay in logic gates, two components:

- Internal Clock-to-Q
- Load dependent Clock-to-Q
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Clocking Methodology
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° All storage elements are clocked by the same clock 
edge

° The combination logic blocks:
• Inputs are updated at each clock tick
• All outputs MUST be stable before the next clock tick
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Critical Path & Cycle Time
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° Critical path: the slowest path between any two storage 
devices

° Cycle time is a function of the critical path
° must be greater than:

Clock-to-Q + Longest Path through Combination Logic + Setup


