
1 

3.6 Sequential Circuits 

• Combinational logic circuits are perfect for 

situations when we require the immediate 

application of a Boolean function to a set of inputs.  

• However, when we need a circuit to change its 

value with consideration to its current state as well 

as its inputs. 

– These circuits have to “remember” their current state. 

• Sequential logic circuits provide this functionality 

for us.  
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3.6 Sequential Circuits 

• As the name implies, sequential logic circuits 

require a means by which events can be 

sequenced.  

• State changes are controlled by clocks. 

– A “clock” is a special circuit that sends electrical pulses 

through a circuit. 

• Clocks produce electrical waveforms such as the 

one shown below. 
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3.6 Sequential Circuits 

• State changes occur in sequential circuits only 

when the clock ticks.  

• Circuits can change state on the rising edge, 

falling edge, or when the clock pulse reaches its 

highest voltage. 
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3.6 Sequential Circuits 

• Circuits that change state on the rising edge, or  

falling edge of the clock pulse are called edge-

triggered. 

• Level-triggered circuits change state when the 

clock voltage reaches its highest or lowest level. 

edge-

triggered 
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3.6 Sequential Circuits 

• To retain their state values, sequential circuits 

rely on feedback. 

• Feedback in digital circuits occurs when an output 

is looped back to the input. 

• A simple example of this concept is shown below. 

– If Q is 0 it will always be 0,  

– if it is 1, it will always be 1.   

– Why? 



6 

3.6 Sequential Circuits 

• You can see how feedback works by examining 

the most basic sequential logic components, the 

SR Latch. 

– The “SR” stands for set/reset. 

• The internals of an SR latch are shown below, 

along with its block diagram. 
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3.6 Sequential Circuits 

• The behavior of an SR flip-flop is described by 

a characteristic table. 

• Q(t) means the value of the output at time t.  

Q(t+1) is the value of Q after the next clock 

pulse. 



RS- Latch 
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Case Q= 0 

Because S and Q are FALSE, N2 produces a TRUE output 

on Q, as shown in Figure (a). Now N1 receives one TRUE 

input, Q, so its output, Q, is FALSE, just as we had 

assumed. 

Case Q= 1 

Because Q is TRUE, N2 produces a FALSE output on Q, 

as shown in Figure (b). Now N1 receives two FALSE 

inputs, R and Q, so its output, Q, is TRUE, just as we had 

assumed. 

Figure (a) 

Figure (b) 

When R and S are 0, Q will remember this old value, 

Q(t). This circuit has memory. 
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3.6 Sequential Circuits 
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3.6 Sequential Circuits 
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3.6 Sequential Circuits 
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3.6 Sequential Circuits 

D-Latch 

The data input, D, controls what the next state should be.  

The clock input, CLK, controls when the state should change. 



LAB2 Sequential Circuits 

1. จากวงจร JK flip-flop  

– ใหต่้อวงจรใหส้ร้าง Truth table และ Timing diagram  

– ใหอ้ธิบายการท างานของวงจรตาม Truth table และ Timing 

diagram  

2. จากวงจร D flip-flop ใหท้ าตามขั้นตอนของ JK flip-

flop  22 



JK Flip-flop 
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D Flip-flop 
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Ex. Sequential Circuits 

• Registers, 

• counters, 

• memories, and  

• shift registers 
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3.6 Sequential Circuits 

• 4-bit register consisting of 

four D flip-flops. You will 

usually see its block 

diagram (below) instead. 

A larger memory configuration 

is shown on the next slide. 
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3.6 Sequential Circuits 
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3.6 Sequential Circuits 

• A binary counter is 

another example of a 

sequential circuit. 

• The low-order bit is 

complemented at each 

clock pulse. 

• Whenever it changes 

from 0 to 1, the next bit 

is complemented, and 

so on through the 

other flip-flops. 
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End of Chapter 3 


