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Chapter 6: The Quartus Il TimeQuest Timing Analyzer
Understanding Timing Analysis with the TimeQuest Analyzer

Clock pulses that violate the minimum pulse width of a register prevent data from
being latched at the data pin of the register. To calculate the slack of the minimum
pulse width, the TimeQuest analyzer subtracts the required minimum pulse width
time from the actual minimum pulse width time. The TimeQuest analyzer determines
the actual minimum pulse width time by the clock requirement you specified for the
clock that feeds the clock port of the register. The TimeQuest analyzer determines the
required minimum pulse width time by the maximum rise, minimum rise, maximum
fall, and minimum fall times. Figure 6-12 shows a diagram of the required minimum
pulse width time for both the high pulse and low pulse.

Figure 6-12. Required Minimum Pulse Width
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With common clock path pessimism, the minimum pulse width slack can be increased
by the smallest value of either the maximum rise time minus the minimum rise time,
or the maximum fall time minus the minimum fall time. For Figure 6-12, the slack
value can be increased by 0.2 ns, which is the smallest value between 0.3 ns (0.8

ns — 0.5 ns) and 0.2 ns (0.9 ns — 0.7 ns).

(@ For more information, refer to TimeQuest Timing Analyzer Page in Quartus I Help.

Clock-As-Data Analysis

The majority of FPGA designs contain simple connections between any two nodes
known as either a data path or a clock path. A data path is a connection between the
output of a synchronous element to the input of another synchronous element. A
clock is a connection to the clock pin of a synchronous element. However, for more
complex FPGA designs, such as designs that use source-synchronous interfaces, this
simplified view is no longer sufficient.
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{F0HbEkain 013050 el Kuouh S bota clodk anclGAIPAEA) The clock path is from the

port cl k_i n to the register r eg_dat a clock pin. The data path is from port cl k_i n to
the port cl k_out .

Figure 6-13. Simplified Source Synchronous Output
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Figure 6-14 shows an internally generated clock divider. In this figure, the inverter
feedback path is analyzed during timing analysis. The output of the divider register is
used to determine the launch time and the clock port of the register is used to
determine the latch time. A source-synchronous interface contains a clock signal that

travels in parallel with data signals. The clock and data pair originates or terminates
at the same device.

Figure 6-14. Clock Divider
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