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SECTION A (Total: 60 marks)

INSTRUCTION: Answer ALL questions,

Please use the answer booklet provided.

Question 1

2) The numbers given below is represented in BCD numbers. Determine the following

guestions.
Hint: Use Appendix 1 for ASCIl code.
01100110 01111001 000100010001 01110110
i) Convert the message into decimal numbers.
(4 marks)
iiy ‘Convert the message into octal numbers.
‘ - {4 marks)

iif) Decode the message into ASCIl Code.
' (4 marks)

b) Table 1 shows the 8 bits sign numbers for 1's and 2's complement. Determine and
rewrite Table 1 in your answer bocket,

Decimal (B'i\fzi%;igugﬁs) 1's complement 2's complement
-12
-30
+8
+4

(8 marks)
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Question 2
a) Figure 2 shows the combination of logic gates. Answer the following questions.
i) Determine the Boolean Expression of output, M.
{5 marks)
if) Simplify the Boolean Expression by using Boolean Algebra and De'Morgan
Theorem.
{3 marks)
it} Sketch the simplify logic gates in b(ii).
{1 marks)

c ot :I}*”

>

D
}____

D
—

Figure 2: Combination of Logic Gates
b} Given function K = (M +O)O+ P).

i) Construct the Truth Table.

{6 marks)
)] Simplify your answer in b{i} by using Kamaugh Maps.
7 (3 marks)
iii} Express the K function, in sum-of-products (SOP) form.
{2 marks)
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Guestion 3

a) Table 3 presenis the comparator controller of sensor quu'id tank operation. The
sensor has 4 input compariments, As, Ao, B+ and Be. The output, K can be either in
HIGH or LOW condition. The output of the sensor, K will be HIGH only if A > B,

Table 3: Sensor Liquid Comparator Operation

Aa Ao B Bo K
) ) 0 0 |
0 0 0 1

0 0 1 0

0 0 7 1

) ] o 0

0 7 0 1

0 7 7 0

0 7 1 7

1 0 0 0

1 0 0 1

1 0 1 0

1 0 1 1

1 1 0 0

1 1 0 1

1 1 1 0

1 ] 1 1

i) Complete the Truth Table in Table 3,

{4 marks)
i) Determine the Boolean Expression of output, K.

{3 marks)
iii) Simplify the Boolean Expression by using Karnaugh Maps.

{4 marks)
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b) Figure 3 shows the 8:1 multiplexer with b until ¥ inputs and 3 selectors, Se, 81, and
Se. '
}) Determine the Boolean Expression of oufput F in SOP form

(6 marks)
1)) Simpilify this expression by using Karnaugh Maps
{3 marks)
inputs
—
-4 ¥ §1
+EV el |y
e MUX | T
i: Qutput -
ls
57 £S5 5
I Tasc
Selector

Figure 3: 8;1 Multiplexer
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SECTION B (Total: 40 marks)

INSTRUCTION: Answer ALL guestions.

Please use the answer booklet provided.

Question 4

a) Differentiate between an active HIGH of J-K fliplop and an active LOW S-R Latch in
its basic operation? Your answer must include the logic diagram and truth table.
{4 marks)
b) Figure 4a shows the active LOW S-R Latch. Assume that output Q is initially LOW.

Draw the waveform that will be observed on the Q and O output by referring the

input signal in Figure 4b. Use Appendix 2 to skeich the outputs,
(4 marks)

R —d g D Q

Figure 4a: Active LOW 5-R Latch

151
L7

Al

Figure 4b: Input signal for LOW S-R Latch
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c) Figure 4c shows the J-K Flip Fiop with active HIGH input signal and poéitive edge-
iriggered. it can generate two clock waveforms, namely CLK A and CLK B that have
an alternating occurrence of pulses. Each waveform is produced by the clock pulse
as shown in Figure 4c. Use Appendix 3 to skefch the outputs.

Figure 4c: Clock Pulse

i) Sketch the output waveform for J and K. ,

(2 marks)
if) Draw the cutput waveform for Q and O .

(4 marks)
iii) Draw the output waveform for CLIK Aand CLK B.

(6 marks)
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Qiuestion 5

A Modulus-8 synchronous up-counter is use to count up 8 numbers, which starts from O

(0002) to 740 (1112) and count back to 0swe (0002). Consider the positive edge-triggered of D
flip-flops. Answer the following questions:

i) Sketch the State Diagram.

{2 marks)
ii} Construct the State Table,

(4 marks)
i) State the Transition Table of D flip flops,

(4 marks)
W) Simplify the expression for each flip-flop using Karnaugh-Maps.

(8 marks)
v) Draw the complete circuit for a Modulus-8 synchronous up-counter,

{4 marks)
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Quesiion 6

a) A circuit for 4-bit asynchronous binary counter is shown in Figure 6a. Each J-K flip-
flop is negative edge-triggered. This asynchronous counter that can be Implemented
having a modulus-13 with a straight binary sequence from 0000 through 1100. As an

engineer, you are required to design an asynchronous couriter by determing the
following questions:

HIGH : .
FFo Frz FF3
o Q| 0z B foc2 S
ax——or-r -
Ko —ka
CLR QR CLR
d ¥ i

Figure 6a: 4-bit asynchronous binary counter
B Based on block diagram in Figure Ba, draw the complete line connection of 4-
bit asynchronous binary counter.

(3 marks)
i) Construct the State Table for each sequence.
(4 marks)
ifi) From your answer in (i), draw the logic gate that represents the glitch
conditions.
{3 marks)
b) Figure 6b shows the 5-bit register for the specified data input and clock waveforms.

Assume that the register is initially cleared (all Os). Sketch the data states of this
register. Use Appendix 4 to sketch the data states.

FF1 FF2 FE3 FF4 . FF5

; Q1 ‘ Q3 Q4 Qs
Data —D b a2 [ D ' Date
input K l__} - Output
CLK

o || LT TT 71

inpi l 17

Figure 6b:5-bif register
(10marks)
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Appendix 1:
ASCH Code
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Appendix 2:
(Question 4b)}

MName:
ID No:
Tabie No:

21
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Appendix 3
{Question 4c)

MName:
iD No:
Tahle No:

CLK

1

CLK A

CLKB
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Appendix 4
{Qiuestion 6b)

Name:
iD No;
Tabje No;

OLK

Data
Input

Q1

Q2

Q3

Q4

Q5
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