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Objectives of sequential logic  

to discuss the difference between combinational and sequential logic as well as the 
difference between asynchronous and synchronous circuits and to show why the 
operation of synchronous circuits is more predictable, given propagation delays. 

• to explain the operation of the common latches and flip-flops 
– SR or set–reset latch, which may also  be called a SR flip-flop 
– D or  data flip-flip 
– T or toggle flip-flop 
–  JK flip-flop 

• to describe clocking and the differences between positive edge and 
negative edge triggering  and discuss the type of control inputs — active 
high and active low; asynchronous, jam or direct. 



Sequential Logic 

• Has memory; the circuit stores the result of the previous set of 
inputs. The current output depends on inputs in the past as well 
as present inputs.  

o The basic element in sequential logic is the bistable latch or flip-flop, 
which acts as a memory element for one bit of data. 

 



The Flip Flop 

















COUNTERS 



Binary count sequence 
• If we examine a four-bit binary 

count sequence from 0000 to 
1111, a definite pattern will be 
evident in the "oscillations" of 
the bits between 0 and 1 









• Internal details => 

• Internal Logic 

– XOR complements each bit 

– AND chain causes complement 
of a bit if all bits toward LSB 
from it equal 1 

• Count Enable 

– Forces all outputs of AND 
chain to 0 to “hold” the state 

• Carry Out 

– Added as part of  incrementer 

– Connect to Count Enable of 
additional 4-bit counters to 
form larger counters 

 

Synchronous Counters (continued) 
Incrementer 



State Table 
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State Table 
• State table – a multiple variable table with the following four sections: 

– Present State – the values of the state variables for each allowed state. 

– Input – the input combinations allowed. 

– Next-state – the value of the state at time (t+1) based on the present state and the input. 

– Output – the value of the output as a function of the present state and (sometimes) the input. 

• From the viewpoint of a truth table: 
– the inputs are Input, Present State 

– and the outputs are Output, Next State 
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State Table 

• The state table can be filled in using the next state and output equations: 

– A(t+1) = A(t)x(t) + B(t)x(t) 

–  B(t+1) =A (t)x(t); 

– y(t) =x (t)(B(t) + A(t)) 

Present State   Input   Next State   Output   
A(t)  B(t)   x(t)   A(t+1)  B(t+1)   y(t)   

0     0   0   0         0   0   

0     0   1   0         1   0   

0     1   0   0         0   1   

0     1   1   1         1   0   

1     0   0   0         0   1   

1     0   1   1         0   0   

1     1   0   0         0   1   

1      1   1   1         0   0   
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State Diagrams 
• The sequential circuit function can be represented in graphical form as a state diagram 

with the following components: 
– A circle with the state name in it for each state 

– A directed arc from the Present State to the Next State for each state transition 

– A label on each directed arc with the Input values which causes the state transition, and 

– A label:  

• On each circle with the output value produced, or 

• On each directed arc with the output value produced. 



Examples 



2018/5/3 Sequential Circuits 

Example : State Diagram 

• Which type? 

• Diagram gets 
confusing for 
large circuits 

• For small circuits, 
usually easier to 
understand than 
the state table 

A B 
0 0 

0 1 1 1 

1 0 

x=0/y=1 x=1/y=0 

x=1/y=0 

x=1/y=0 

x=0/y=1 

x=0/y=1 

x=1/y=0 

x=0/y=0 



Registers 



Example: Durum Diyagramı 



Example: Sayıcı –JK Flip Flop 



Tetikleme - Uyarma 
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