ECE 273 Final Exam
SS02

I3

[16] A sequence detector is to be designed to detect both the sequence /I and 010 simultaneously.

a. [8] Find a Mealy machine state graph and table for the network.
b. [8] Find a Moore machine state graph and table for the network.

[26] You are to design and draw the circuit to implement the state graphs from la and 1b.

For full credit you must show that you use the principles of state assignment discussed in class and
explicitly show that you have eliminated all redundant states in your design. Use JK flip-flops for the
implementation: Q+ = JQ+K'Q.

a. [10] Draw the circuit for la.

b. [10] Draw the circuit for 1b.

¢. [6] Comment on the relative merits of the design from la and 1b. Compare such things as difficulty
of design and implementational complexity.

If you cannot answer la or 1b. SEE ME and I'll give you the state graphs to use for parts 2 a,b, and c.

[18] Complete the following short problems concerning multiple-output networks using the function

f(a,bc,d)=ab+cd+abc+d'.

a. [5] Show how to implement the function f using an 8-to-1 multiplexer.

b. [5] Show how to implement the function f using a 4-to-16 line decoder.

¢. [8] Show how you can create a 4-to-1 multiplexer using 2-to-1 multiplexers and no additional gates.
Implement g(a,b,c)=a b+ bc+ c' using this design.

[18] Find the minimum SOP form for the following functions.

[2'2] f(a, b, c, d) = (b'+c'+d)(a'+b'+c' )(a+ b+ c)(b+c+d)

[2V4] f(a,b,c,d) =3 m(0,13,5,7,89)

[2v4] f(a, b, c,d) = (X m(24,6789)) (X m07135,789))

[2%4] f(a b,c,d) = ([TM(2,4,6,7.89))- ([T M(0,135,7.89))

[2'2] f(a,b,c,d)=(a+b+c+d')(a@a+b+c+d)(b+d)(a+b+c')

[2Y2] f(a b,c,d) =T M(13513)+a b c+3 m(1,35,13)

[3] f(w,x,y,2) = wxy'+(W'y'= x)+(y ®wz). Recall a®b=a'b+ab',and(a=b)=(a®b)'

@™o po op

[22] Answer the following short problems.

a. [5] Minimize the function f(a, b,¢,d) =3 m(0,1,3,451213)+ ¥ d(2,14,15) using QM.

b. [5] Design a minimum three-level NOR-gate network to realize f = a' b+ ad'+ab'c¢'

¢. [5] A combinational network has 4 inputs (X, ... , X4) and 1 output (Z). The output Z is to be 1 if
and only if exactly two of the X are 1. Write Z in both minterm and maxterm form.

d. [4] Give two examples of where one may encounter incompletely specified functions in practice.

e. [3] Write (ab+ac+d)' (a+b+c)'(ad)' in SOP form.
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