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This booklet contains 4 questions. Answer ALL questions.
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If in doubt, raise up your hands and ask the invigilator.

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO

THIS BOOKLET CONTAINS 9 PRINTED PAGES INCLUDING COVER PAGE




CONFIDENTIAL
APPLICATION OF MICROCONTROLLER (DMT 3073 / DEI 3073)

QUESTION 1

a) Name the microcontroller chip used in Arduino Uno. (1 mark)
b) State the total number of digital pins and analog pins in Arduino Uno. (2 marks)
c) State the crystal oscillator frequency used at Arduino Uno board. (1 mark)

d) Label the following component on Arduino Uno board shown on Figure 1:
(5 marks)

Figure 1

e) Name all ‘TIMER’ register in Atmel ATMEGA328 (3 marks)

f) Compare the features of all ‘TIMER' register in Atmel ATMEGA328 in term of size
(bits) and interrupt.
(6 marks)
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QUESTION 2

a) Produce a schematic diagram consist of 4 LED at pin 10,11,12 and 13 of Arduino and
bluetooth module (HC-06) at pin 2 (Rx) and pin 3 (Tx). Use Appendix A to answer
this question and attach it with answer booklet. (At the end of question paper).

(5 marks)

b) Produce a program to turn ON/OFF LED according to the schematic drawn in question
2 (a) and smartphone application in Figure 2 when:
i) Button icon ‘A’ is pressed (touch), the LEDs ON simultaneously.
ii) When button ‘B’ is pressed (touch), all LED is OFF.

Figure 2

(13 marks)

c) Produce a schematic diagram by using one 7-segment and 7-segment decoder (7447)
control by Arduino microcontroller. It also has one (1) pushbutton to trigger the 7-
segment output. Assign any pin as input/output. Use Appendix B to answer this
question and attach it with answer booklet. (Af the end of question paper).

(4 marks)

d) Based on schematic drawn at question 2 c), when the pushbutton pressed once,
produce a program to:
i) Count-up the 7-segment starting from zero ‘0’ to nine ‘9’ then,
iiy Count-down from nine ‘9’ to zero ‘0’

The process can be start again after finish the previous cycle.
(19 marks)
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QUESTION 3
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Figure 3

a) Based on schematic given in Figure 3, produce a program to display:
i.  MICROCOWTROLLEFR at upper row.
iil. Examination at lower row after pressing the pushbutton once.

b) Based on schematic given in Figure 3, produce a program to:
i. Display the *finalag read =" at upper row.
ii. Read and display the potentiometer value at lower row.

(5 marks)
(7 marks)

(5 marks)
(7 marks)
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QUESTION 4

a)

b)

Produce a schematic diagram which control a 12V DC motor using 5V relay and the
relay coil is controlled by ULN 2803 IC through Arduino microcontroller. The direction
(forward / reverse) of the motor is controlled by using H-Bridge connection and
triggered by using two “pushbuttons for forward and reverse direction. Use Appendix
C to answer this question and attach it with answer booklet. (At the end of
question paper).

(6 marks)
Based on schematic drawn at question 4 a), produce a program to:
i) Turn ON DC motor (forward) for 2 second when pushbutton 1 pressed.
if) Turn ON DC motor(reverse) for 2 second when pushbutton 2 pressed.
It must be no conflict between forward and reverse direction.
(11 marks)

End of question
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ARDUINO CHEAT SHEET

ATTACHMENT 1
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APPENDIX A: Answer for question 2 a)

HC1
BLUETOOTH HC-06
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APPENDIX B: Answer for question 2 c)
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APPENDIX C: Answer for question 4 a)
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