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EE M16 Digital System Design

Midterm Exam
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Problem 1:

Given a logic family with
VoL=0.15Vpp; ViL,=0.35Vpp; V= 0.7 Vop; Vou=0.9 Vbp
What is the lowest value of Vpp such that the gate can tolerate noise up to 100 mV.

VNML = Vi\___ Vul,. VN'MH_-: VDH = VLH

Vwvme = O.25Vowr ~ 0.15Vpyp Vumu = 0 AVop - 0.7V,
y - A Vo

O.100 = 0. 2.0 Vo

Vop = '!;_V
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20
B @pts Problem 2:
(a) Sketch out the labeled signals assuming that all gates have a unit delay.

6 pts
7 bis (b) Is there a hazard in the circuit? If so, please identify it and explain the cause of it.
7 pts (¢) Can the hazard be eliminated? If so how?
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Problem 3:

(a) express the number -87 in 8-bit 2’s complement notation
(b) express 11001101 in 8-bit 2’s complement to decimal
(c) find the closest 6-bit two’s complement fractional representation of the decimal

number: -4.51

a.) g7:2=43 |

a3szepl. N ¢7:0)0\0111
212 2=10 ! 124 4+16+ 64
o+ 225 ° 2344647 €7
sE2°2% '
222= 1\ O
l=2~ @ : —%7.7 \ololo00
\
5|.CJ|‘1 o 4
-\oyl/
b) 11001101
ooltloolo
I
e
ooltpoll = [42x16t3 < S|

=

C) 5\'3y| is. | bt
4 - |oo
2 bits Fof Frochion (LSB’J‘?)

& &51= Y5 = 010°1C

4.51 = 0| 00.10
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Problem 4:

Design an efficient multiple of 3 circuit that takes in a decimal number between 0 and 11
represented as a 4-bit binary number x3x,x, X, (X3 is the MSB) and outputs a ‘1 if the
input is 0, 3, 6, 9.

(a)_ wirte the truth table

(b) draw the Karaugh Map
(¢) identify the prime implicants

(d) Draw the logic diagram for a circuit that uses the minimum number of gates to
implement this function.
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Problem 5:
Implement the following Boolean expression using only 2:1 multiplexer gates

F= (AAB’ACAD’) V. (A’ABACAD’) V (AAB’AC’AD) V (A’ABAC’AD)
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