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Question 1. Answer five parts of this question.

(a) Explain the operation of the NAND gate circuit shown in Figure 1.
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Figure 1: Question 1(a)

(b) Construct the truth table for the circuit shown in Figure 2.
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Figure 2: Question 1(b)

(¢) i Convert 3014p to hexadecimal.
ii. Convert 2A9y to decimal.
iii. Convert E5p to binary.

(d) Construct the truth table represented by
Q = f(A,B,C,D) = ¥m(1,2,6,9,14)
(e) Simplify the expression

Q = ABCD + ABCD + ABCD + ABCD + ABCD
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(f) Explain what is meant by the term “Canonieal Sum of Produets form”
as applied to a Boolean expression.

(g) Explain the prineiple of parity eheeking and show how it ean be used to
deteet errors in digital systems.

(h) Explain the advantages of using Gray eoding in angle and position sensors.
uestion 2. a) State de Morgan’s Theorem.
g

Show how this theorem allows all logie funetions to be implemented using
either only NAND gates or only NOR gates.

(b) Write down the truth table for an XOR logie gate.
Show that the eireuit shown in Figure 3 implements the XOR logie gate
funetion.
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Figure 3: Question 2

Question 3. A partieular logie applieation problem has been speeified in the form of a
minterm list given by:

Q= f(A,B,C,D,E) =%Xm(1,4,6,9,12,14, 20, 25, 29)
Using this information you are to:
(
(b

a) Draw up the truth table for the system.
)

e) Write down the Maxterm list for the system.
)
)

Construet the Boolean expression for the system.

(
d

(e) Draw a eireuit diagram whieh implements the eireuit.

Simplify the Boolean expression using any suitable method.
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Question 4.

Question 5.

Question 6.

(a) Explain how the ring of three inverters shown in Figure 4 acts as an
oscillator circuit with a square waveform output.
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Figure 4: Question 4 (a)

(b) Explain the operation of a 555 Timer oscillator with reference to the
internal circuit of the IC. Calculate the output, at pin 3, from the circuit
shown in Figure 5 and give a scaled sketch of the waveforms at pins 2

and 3.
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Figure 5: Question 4 (b)

Discuss the operation of two of the following types of Analog to Digital con-
verters, using flow charts and block diagrams where appropriate.

An RS flip flop can be constructed either from NAND gates or from NOR
gates.

Give the logic gate diagram for each form of flip flop.

Explain the operation of the flip flops.

What are the differences in the truth tables for the two types of RS flip flop?
What extensions are necessary before an RS flip flop can be used to implement
a counter circuit?
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