Sequential logic design
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1 Objectives

1. Design combinational circuits using multiplexers and decoders

2 Design combinational circuit using multiplexers [1, Sec-
tion 2.8.1] 2.-%.1
2.1 Review: 2tol Multiplexer (MUX) S=0 S =\
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Draw the symbol for a 4:1 MUX, an 8:1 MUX and a 2V : 1 MUX and write corresponding Boolean

2.2 Wider multiplexer

expressions.
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Minterms: 91 9 , S, So, S, Sa S 35
Only 1 minterm can be true at a time. )
The minterm that is true, selects the corresponding data line.
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E,(J\SU) Example_l,. Design a circuit forY = AB + BC + AB40 using a 8:1 MUX.
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Example 2. Design a circuit for Y = AB + BC + ABC using a 4:19QU and NOT gates only.
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Remark 1. A 2V : 1 MUX can be used to program an

Remark 2. 4 2V~ : 1 MUX can be used to program any N-input logic function, if we use literals
on the input side.

Example 3. Design a circuit for Y = AC + AB + BD using a 8:1 MUX and NOT gates only.
Also design using 4:1 MUX and other gates. fewest gates.

3 Encoders and Decoders

Example 4. Draw the symbol and the truth table for 2:4 decoder. Also write the logic expressions.

Also write the logic expressions.
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The input signals that occur in most implicants go to the select bits.
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Example 6. Design a circuit for a XOR gate using a 2:4 decoder and an OR gate.

Example 7. Design a circuit for Y = AB + BC + ABC using a 3:8 decoder and an OR gate.
—_—e— .

3.1 Encoders
Example 8. Draw symbol and truth table for a 4:2 priority encoder.

Example 9. Draw symbol and truth table for a 8:3 priority encoder.
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