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Figure 11-9: Switch Debouncing with an S-R Latch
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Figure 11-10: S-R Latch
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Figure 11-12 (continued)
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Figure 11-13: D Flip-Flops
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Figure 11-14: Timing for D Flip-Flop
(Falling Edge Trigger)



CLK —— >0

D —

Dy Q4
L
G,

Y

D, Q,
L
G,

-

(a) Construction from two gated D latches
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(b) Time analysis

Figure 11-15: D Flip-Flop (Rising Edge Trigger)
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Figure 11-16: Setup and Hold Times for an
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Figure 11-17: Determination of Minimum Clock Period
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Operation summary:
S=R=0 no state change
S=1,R=0 setQto 1 (after active Ck edge)
S=0,R=1 resetQto0 (after active Ck edge)
S=R=1 not allowed

Figure 11-18: S-R Flip-Flop
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Figure 11-19: S-R Flip-Flop Implementation and Timing
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(a) Implementation with two latches

(b) Timing analysis
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(a) J-K flip-flop
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Figure 11-20ab: J-K Flip-Flop
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Figure 11-21: Master-Slave J-K Flip-Flop
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Figure 11-20c: J-K Flip-Flop
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Figure 11-22ab: T Flip-Flop
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Figure 11-24: Implementation of T Flip-Flops
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Figure 11-23: Timing Diagram for T Flip-Flop
(Falling-Edge Trigger)
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Figure 11-25: D Flip-Flop with Clear and Preset
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(a) Gating the clock
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(b) D-CE symbol

Figure 11-27: D Flip-Flop with Clock Enable
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Figure 11-26: Timing Diagram for D Flip-Flop
with Asynchronous Clear and Preset



