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1. [15%] Do the followings:
(a) Use Karnaugh Map to find a minimum sum-of-products expression for the function
F(A,B,C,D.,E) = xm(0,1,6,10,12,14,16,17,26,30), which is in minterm expansion.
(b) Plot the circuit using only NAND gates.

2. [10%] Use an 8-to-1 multiplexer and some inverters to implement the function F(A,B,C,D) =
11M(0,2,5,7,8,10,13,15)-TID(2,3), which is in maxterm expansion.

3. [15%] Assume you have inverters, AND and OR gates, multiplexers, and 1-bit full adders. Plot
a 2’s complement 4-bit adder/subtractor with an overflow output using only these parts.
The overflow output should be “0” if no overflow occurred and be “1” if an overflow occurred.
The inputs of the adder/subtractor are signed numbers (Asz,A2,A1,A¢,B3,B2,B1,Bg) and Add_Sub.
The outputs are (Overflow,S4,S3,S,,S1,S0).

4.[20%] For edge-triggered flip-flops,
(a) Plot the truth tables of S-R, D, T, and J-K flip-flops.
(b) How to add some suitable gates externally to convert a J-K flip-flop to a T flip-flop?
(c) How to add some suitable gates externally to convert a T flip-flop to a J-K flip-flop?

5. [15%] Use J-K flip-flops and logic gates to implement a 4-bit synchronous counter, counting
from 0000 to 1111 and returning to 0000 after 1111.

6. [25%] For the following state diagram,
(a) Minimize it to a minimum state transition table, i.e. with the fewest states.
(b) Write a Verilog or VHDL file to describe this circuit.
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