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Figure 7.7.   Gated SR latch with NAND gates.
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Figure 7.8.   Gated D latch.



Figure 7.9.   Setup and hold times.
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Figure 7.10.   Master-slave D flip-flop.

D Q 

Q 

Master Slave 

D 

Clock 

Q 

Q 

D Q 

Q 

Q m Q s 

D 

Clock 

Q m 

Q Q s = 

D Q 

Q 

(a) Circuit 

(b) Timing diagram

(c) Graphical symbol

Clk Clk 



Figure 7.11.   A positive-edge-triggered D flip-flop.
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Figure 7.12.   Comparison of level-sensitive and edge-triggered 
D storage elements.



Figure 7.13.   Master-slave D flip-flop with Clear and Preset.
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Figure 7.14.   Positive-edge-triggered D flip-flop with Clear and Preset.
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Figure 7.15.   Synchronous reset for a D flip-flop.
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Figure 7.16.   T flip-flop.
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Figure 7.17.   JK flip-flop.
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Figure 7.18.   A simple shift register.
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Figure 7.19.   Parallel-access shift register.
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