. ECE 446 - EXAM 1

PRINTNAME__ [/ , frel cwips /0720340

Exam is closed book and closed notes. YOU MUST SHOW ALL YOUR

WORK

Problem 1. (12 points)

a) Describe the Schmitt-trigger input. What is the meaning of the hysteresis?
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b) Describe the three-state buffer. What is the floating state? >
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¢) Draw th¢ CMOS hree-state buffer circuit diagram for the logic symbol below;
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d) Minimize the following logic function.

2ABCD (1, 3,4, 6,9, 11, 12, 14)




Problem 2. (12 points)
a) Describe Static 0-Hazard and Static 1-Hazard. ' g .
H
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b) Detertnine whether the logi'é expréssion for F contains static hazard. Carefully exblé
Redesign this expression to remove the hazard if required. AR
F=XY+YZ 4
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¢) Determine whether the logic expression for F» contains a static hazard. Carefully exﬁ}:in yoilr

answer. Redesign this expression to remove the hazard if required. //\\
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Problem 3. (8 points)
(a) Draw the Karnaugh Map showing the minterms fora four-bit even parity function.
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(c) In general, how many product terms does an n-i
Explain your answer.

ut even parity function have after minimization?

(d) Draw the logic diagram for a 6-bit even parity generator.
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Problem 4. (5 points)
Indicate whether each of the following equations is True or False. Circle T for True and F for FLalse//

a) W.X+Y +Z=(W+Y’+2).(X+Y +W’.Z+W.Z) ThorF
b) (W.X.Y.Z+W.X.Y.Z")'= (W+X+Y +2"). (W’ +X°+Y +Z) TorF 7

c) ZWXYZ(2,7,9,13) =W X YZ+WXY.ZAW . X .Y’ Z+W.X Y’ .Z T or F
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e) Because of Duality Law YZ =Y+ Z)' /T or F /
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Problem 5. (15 points)
a) Use properties of switching algebra to convert the following function to the product of the sums
(POS) expression.

F=Z+XY Z where X, Y, and Z are input variables.

b) Convert the Boolean function below to maxterm canonical form using De Morgan's laws.

fi= é( Y + X Z+ YZ’) where X, Y, and Z are input variables.




Problem 6. (12 points)
Design a BCD adder using two 4-bit binary adders and other lo
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gic gates such as AND, OR, and NOT.
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Problem 7. (16 points)
/ a) Write the logic expressions for 74x85, the 4-bit comparator: A=B, A>B A<B ALTB(%U”I/

AEQBOUT, and AGTBOUT. MNESCAY
O 74x85
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b) Use two 74x85 chips and design an 8-bit comparator to compare X0-X7 with YO-Y7 where 0
represents the LSB and 7 repres?(fﬁe MSB

c) Use the output of the 8-bit comparator and write the expressions for
—>(X0-X7) NE (Y0-Y7) ---- (X not equal Y)
[T (X0-X7) GE (Y0-Y7) ---- (X greater than or equal Y)
-——«(XO X7) LE (YO0-Y7) ---- (X Iess than or equal Y)
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Problem 8. (10 points)
a) Carefully describe the design of error correction 'IHaKmming code for a 16-bit data word.
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b) 5"Describ‘e:t:hé method of detecting‘and correcting a one bit error in a 16-bit data word using the
Hamming code.
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