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[0 O O So far we have assumed that the OR gates in a PALL] as in a PLALI connect directlv tOthe output pms ofthe
chip.In many PALs extra circuitry is added at the output ofeach OR gate to provide additional flexibility.lt is
customary to use the term macrocell to refer tothe OR gate combined with the extra circuitry.An exarilpie of the
flexibility that may be provided It a macrocell is given in Figure 3 29.The symbol labeled flip-flop represents a
memory element?It stores the value produced by the OR gate output at a particular pointin time and can hold that
value indefinitely. The flip-flop is controlled by the signal calledclock?When clock makes a transition from logic
value 0 to 1.the flip.flop stores the valueat its D mput at that time and this value appears at the flip-flop’ s Q output
Flip-flops areusedtorimplementingmanytypes oflogic circuitst] aswewill showinChapter7.In section 2.8.2 we
discussed a 2-to-1 multiplexer circuit.It has two data inputs.aselect input[] and one output.The select input is used
to choose one of the data inputs asthe multiplexer’ s output.In Figure 3 29 a 2-to-1 multiplexer selects as an
output from mePAL either the OR-gate output or the flip-flop output The multiplexer’ s select line can
beprogrammed to be either 0 or 1 Figure 3.29 shows another logic gate.called a
tri.stateDuller,connectedbetweenthemultiplexerandthePALoutput.Wediscusstri.
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