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Application Note

Synchronous Dividers
In Actel FPGAs

Synchronous dividers are useful in numerous applications,
such as prescalers, timing generators, and multi-phase
clocks. Although ripple dividers use less logic, glitches and
potential race conditions make them hazardous in all but the
simplest applications. Synchronous dividers offer a better
solution for reliable operation.

Figure 1 shows divide-by-two to divide-by-ten synchronous
dividers using combinable Actel logic modules. Using the
Actel ACT 2, 1200XL, 3200DX, and ACT 3 architectures, the
combinatorial gates will be absorbed with the following
flip-flop. The flip-flops used do not have reset pins as dividers
are generally used as astable devices. The OR-AND gates are
used for some of the dividers to avoid nonconvergent illegal

states. To initialize the dividers for simulation, the output can
be held high and clocked once for each flip-flop, then
released. For example, with the ViewSim simulator, the
divide-by-three synchronous divider (with output node DIV3)
would be initialized with the following command file
sequence:

h DIV3

cycle 2

rDIV3

cycle5

The resulting waveforms for each of the dividers are shown in
Figure 2. Note that the duty cycle is 50 percent for all even
dividers and as close to this as possible for the others.
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Figure 1 = Actel Implementation for Synchronous Dividers
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Synchronous Dividers in Actel FPGAs
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Figure 2 = Synchronous Divider Waveforms
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