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Combinational Circuits Ak

A We will combine logic gates together for calculation: , _
I Example: ~(A*B) and ~(C*D) with an OR gate B —

A The resulting circuit is a combinational circuit “ 7 o
D=

I Electrical current flows from one gate to the next
I By combining gates, we can computbapleanexpression
I What we want to do is:

A Derive thebooleanexpression for some binary calculation (e.g., addition)
A Then build the circuit using the various logic gates

I This is how we will build the digital circuits that make up the ALU (arithrgagic unit) and other
parts of the computer
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An Example: Half Adder

A There are 4 possibilities when adding 2 bits
together:
ua0+0 O+1 1+0 1+1
A In the first case, we have a sum of 0 and a carry of 0
A In the second and third cases, we have a sum of 1

and a carry of 0 The truth table for Sum ar@arry anda circuit to
A In the last case, we have a sum of 0 and a carry of 1 compute these

A These patterns are demonstrated in the truth table .
above to the right

U Note: sum computesameas XOR y
U carrycomputes the same as AND
U Adder is built usingust one XOR and one AND gat
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