Exam 2 Engineering 2213 Spring 2017

Name: %OLUT lONS 430/0 CLA’SS A—Vg .

Read each question carefully before answering. Answer all parts. Show all work, calculations,
and/or reasoning, otherwise no points will be awarded. Properly labeled loops must be shown on
K-maps to receive credit. Assume that you have access to gates with as many inputs as you need.
Point values are as indicated. Usage of XOR and XNOR gates is not allowed on this exam!

1. (5 points) Using the following K-map, find the minimum SOP expression for a hazard-free

circuit.
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2. F(A,B,C,D) =%m(2,3,6,7,8,11) + ¥d(0,10,12,13)
(a) (5 points) Using a K-map, find the minimum SOP expression.
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(b) (5 points) Draw the circuit diagram as a NOR-only circuit. (Use either the double prime
or bubble method and show your work.)
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3. F(A,B,C,D) =1IM(1,5,8,9,11,13) + I1D(2, 3,6, 10, 14, 15)
(a) (5 points) Using a K-map, find the minimum POS expression.
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(b) (5 points) Draw the circuit diagram as a NAND-only circuit. (Use either the double prime
or bubble method and show your work.)
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(a) (5 points) Fill out the prime implicant table.

ramempicans |0 | 1 | 4 | D@ 1#]63]09 | 3
0-Y X
Y-b

% 2231 ~ 2
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(b) (5 points) Identify all of the essential prime implicants.

ACDE (23-3])
B'¢c’'D” (0-1-l6-1F)
BE  (9-11-13-15 -25-0% -2G-3] )

(c) (5 points) Write the minimum SOP expression.
/
Fsop = P‘CD‘E‘\' B/C/D + BE

(d) (5 points) If this had to be implemented as a hazard-free circuit, write the corresponding
circuit equation.

¥ R A B o'E’ +ACDE £ B/c/p't ¢/p’E+ BE
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4. Use the following K-map to answer the following questions. In addition, assume that logic gates
cost $0.50 each, and inputs cost $0.20 each. /
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(a) (5 points) Find the minimum SOP expression.

ACH BC + BD/

(b) (5 points) What is the cost of this circuit? (Show how many gates and inputs are needed,
then calculate the cost.)

Y cﬂa’ces * 30.50 = $2.00
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(c) (5 points) Find the factored SOP expression.

(w87 FBD’

(d) (5 points) What is the cost of this circuit? (Show how many gates and inputs are needed,

then calculate the cost.) .
Y %a’cee + #0550 = 200

n

B = 2 Tnpuls #ﬁo.lo:&\-bo
B — $2.bo
>

(e) (5 points) Find the minimum POS expression.

(B+c) (DDA +R/4D")

(f) (5 points) What is the cost of this circuit? (Show how many gates and inputs are needed,
then calculate the cost.)

4 %a’cesir }0.50 = §2.00
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(g) (5 points) Identify the lowest cost implementation of this circuit.

Foctored ©OP

(h) (5 points) Draw the lowest cost circuit diagram as a NAND-only circuit. (Use either the
double prime or bubble method and show your work.)
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(1) (5 points) Draw the lowest cost circuit diagram as a NOR-only circuit. (Use either the
double prime or bubble method and show your work.)
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