EC130B Intro to Logic Design

Spring 1997

Final Exam

Name _____________________________________

Closed book, closed notes.  You  may use your computer, but do not connect to the network.

1. A data sheet for the 74LS162 decade counter is provided.  Show how this counter can be used with additional gates to implement an up-down counter that counts from 0 to 5 and repeats when DOWN is not asserted (DOWN = 0) and counts from 5 down to 0 and repeats when DOWN is asserted (DOWN = 1)
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2.  Use Karnaugh maps to simplify the following functions:

a) F(A,B,C) = (M(3,7) ( d(2,6)

b) Z(A,B,C,D) = (m(0,1,5,7,8,13,15) + d(9)

c) Z = A'C'D + BC'D' + AC'D' + BCD + A'BC' + A'BD + AB'D'

d) In part c), all the prime implicants of the function Z are given.  Which of the prime implicants are essential prime implicants (that is, it is completely impossible to correctly specify function Z in SOP form without using all of the essential prime implicants)?
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3.  You need to implement a function of five variables.  You have constructed a five variable Karnaugh map, shown below, and have determined that the function cannot be simplified much.  Since is is not necessary to simplify to implement with a multiplexer, show how the function can be implemented using two 8-to-1 multiplexers and some additional hardware.  (First build a 16-to-1 multiplexer by using the enable inputs)
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4. You are working for ABC Automotive Electronics.  You are to design a warning system for an automobile.  Signal names are capitalized and printed in bold in the following description:  The Warning signal should sound when the ignition key is in the On position, the door is Closed, the Driver is seated and the seatbelt is not Fastened.  It should sound if the car is not in Neutral or Park and the doors are not Closed.  It should also sound if the ignition key is not in the On position,  the door is not Closed and the Lights are on.  Show how the system can be developed using only NAND gates.
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5. Design the state diagram for a Moore finite state machine having one input, X, and one Output, Z.  The output should be asserted whenever the machine receives the input sequences 0111 or 1000.  The sequences may overlap.
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6.  Using the state assignment given, draw a schematic for the state diagram shown.
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7.  Does the state diagram given have any ambiguities?  (Use the all-inclusion and mutual exclusion tests to find all ambiguities)
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8. List the steps followed in designing a finite state machine beginning with a word description of its function.
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9. 9.  Short answer

a)  Define setup time

b)   Define hold time

c)  How many flip-flops are needed to make a mod-10 Johnson counter?

d)  How many flip-flops are in a mod-5 ring counter?

e)  A four-bit binary counter counts from ____ to _____ before repeating.

f)  A four-bit decade counter counts from ____ to _____ before repeating

10.  Perform the conversions indicated:

Base 10
Base 2 (Binary)
Base 8 (Octal)

Base 16 (Hexadecimal)

23

____________
____________
_____________

_________
01110010

____________
______________

_________
_____________
174


______________

_________
_____________
_____________
3A
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