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(The midterm contains 6 problems)

1. Exam is closed book. You are allowed one 8 % x 117 double-sided cheat sheet.
2. Calculators are allowed.
3. Show the intermediate steps leading to your final solution for each problem.
4. You can use both sides of the sheets to answer questions.
Problem Points Your Score Comments
la 5
1b 5
2 10
3 10
4 10
Sa 2
5b 3
5¢ 5
6a 3
6b 3
6¢c 4
Total: 60




1. Find X, Y such that the following conditions are satisfied:
a) (2303031022), = Xg (5pt)
b) (236); — (104) =Yy, (5pt)
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2. Which of the following functions are equivalent: (10pt)

A=x'y +x'7
B=x'z'+x'y'z
C=x'y'z +x'z'+)'z
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3. For the two-input gate given by the following (10pt)
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complete the table (for T; = on/off) provided below:

(Note that only T is a transmission gate.)
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4. Use a* gate that implements the following logic: (10pt)

XY X*Y
00 1
0 1 1
10 0
1 1 1

to implement the gate network of the function:

S?K=(((x+y)'+z)'+y+z)'+x'

Hint: Simplify first and then draw the gate network.
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5. Analyzing gate networks
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Using the table above, find the:
a) Load factor of each primary input of the gate network (2pt)
b) Network size in equivalent gates (Hint: See last column) Gpt)
c) Show the critical path of the gate network and calculate the corresponding delays ¢,

and tpy,. Assume the load on each primary output of the gate network isL = 6.  (5pt)
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6. Forf(w,x,y,2) = oneeset(0,1,2,3J5,7,8.10,11,15)
a) Find all the prime implicants.

b) Indicate which of these prime implicants are essential.

¢) Obtain a minimal sum of products for f. Is it unique?
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