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Boolean Algebra 

 Boolean algebra is a mathematical system for the manipulation of 

variables that can have one of two values. 

 A Boolean function has: 

- At least one Boolean variable, At least one Boolean operator, and 

 At least one input from the set {0,1}. 

  It produces an output that is also a member of the set {0,1}. 

 

 
 The simpler that we can make a Boolean function, the smaller the circuit 

that will result. 
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 Combinational Circuits 
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 Sequential Circuits 
 

 There are other times, however, when we need a circuit to change its 

value with consideration to its current state as well as its inputs. 
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– These circuits have to “remember” their current state. 

• Sequential logic circuits provide this functionality for us. 

 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. 

 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. 

 

 
 Circuits that change state on the rising edge, or falling edge of the clock 

pulse are called edgetriggered. 

 Level-triggered circuits change state when the clock voltage reaches its 

highest or lowest level. 

 You can see how feedback works by examining the most basic sequential 

logic components, the SR flip-flop. 

– The “SR” stands for set/reset. 

• The internals of an SR flip-flop are shown below, along with its block 

diagram. 

 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. 
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