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Implement the following truth table using multiplexers. Draw the circuits.


(2 points)  Use an 8-to-1 MUX.


(3 points)  Use  4-to-1 MUX.
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(5 points) Draw the timing diagram of the circuit. Assume that the initial values of all  flip-flops are at reset state.
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3.  


       a.   (2 points) Perform the  binary operation  of  62 - 12,  assuming the numbers are in


  	 Twos complement form.





(2 points) Add the following two BCD numbers:


		2  9  5


                  +    1  6  6





       c.   (1 point)  Convert the following binary number to Hexadecimal:


		1101111110100011






































4.   (5 Points) Given the following Boolean functions: 


	W(A,B,C,D) = A’B’C + A’C’D’ +ABCD


	X(A,B,C,D) = ABCD + ADC + A’C’D’


 	Z(A,B,C,D) = D +C+B





      Implement the logic design using  a PAL  circuit (shown below). For each output from the AND array, indicate along the wire the product term it is implementing.
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5.  (5 points) Design and implement a three flip-flop counter that counts in the following sequence: 000, 100, 101, 110, 111 and repeat. Design a  synchronous counter using  T  flip-flops. Your answer should include the state diagram, the next state transition table and the remapped next state (excitation table), and the final circuit diagram.





        





















































































































































6.  (5 points) Drive the truth table for the following digital circuit:
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Note: Assume all flip flops are initialized to set state.

















































































































7. (5 points) Draw the truth table for the following asynchronous circuit:
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8. (5 points) Implement a combinational logic circuit that converts 4-bit sign and magnitude numbers into corresponding 4-bit twos complement numbers. Draw an input/output conversion truth table, intermediate K-maps, and your minimized two-level logic description.
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