ECE 238 Exam 1
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Good Luck!



Problem 1 (15 points)

In the circuit given below, we want to ap

ply the transport delay model to compute the
output F' and the output of the AND-g

ate for a given set of inputs. Note that for the
transport-delay model, we do not need to worry about the rejection time

. We only need to
know the propagation delay. Assume that the propagation delay is 1 nano-

second.
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1(a)(2 points) Please indicate the output of each one of the three gates as a function of
A, B, C. For example, for the AND-

gate, the output is AB. Give the outputs for the
NAND-gate and F.
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1(b)(3 points) Construct a truth table to show the ouput F' for all possible input combina-
tions.
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1(c)(10 points) Assuming that the inputs A, B, C are changing as given below. Please
compute the output of the AND-gate, the output of the NAND-gate and F. Assume that
the width of the pulse for which A stays high is 3 nano-seconds. Please indicate how the
transportation delay is used in determining the outputs.
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2(a)(10 points) Please indicate how you can connect the 74x138 decod

Problem 2(30 points)

In this problem, you are asked to use the 74x138, 3 to §decoder and NAND gates to realize
different functions. Please use the following symbol
order to show how to realize different circuits.
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d truth table from your textbook in

Inputs /—"“\

Outputs
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G2A_L G2B_L /C B

6L Y5L Y4l Y3L Y2L Y1 L YoL

0 X X X X X 1 I 1 1 1 i 1
74x138 X I X X X X 1 i 1 1 ! 1 i 1
X X I x X X 1 i 1 1 1 I ]
G1 YO IO— 1 0 0 0 0 o0 1 1 1 i i 1 ! 0
G2A Y1 i0— i 0 0 0 0 1 1 1 i i 1 o ]
C G2B Y2 [ O— 1 0 0 0 0 1 1 1 1 i [¢ 1 1
Y3 |I0— 1 0 0 0 1 1 1 1 1 0 1 ! )
Y4 lO—— 1 0 0 10 0 | 1 I 0 1 1 i 1
] g Y5 lo—— 1 0 0 10 1 1 1 0 1 i 1 1 1
Y6 jl0—— ! 0 0 | S T I 0 1 1 i 1 i ]
—¢ Y7o 1 0 0 oo 0 i 1 1 1 i 1
Mo * X F
Nete +he / Table 6-6
oY 6,@—" \"\UQ : Truth table for a 74x138 3-to-8 decoder.

NAND gates to implement:

F(A, B,C)=A+ BC
G(4, B,C) =) "m(0, 1, 5)
H(A,B,C)=ABC'+ AB+ B’

Make sure to show all necessary connections.
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