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SECTION A : 60 MARKS 

BAHAGIAN A : 60 MARKAH 

 

INSTRUCTION:  

This section consists of THREE (3) structure questions. Answer ALL questions. 

 

ARAHAN: 

Bahagian ini mengandungi TIGA (3) soalan struktur. Jawab SEMUA soalan 

 

QUESTION 1 

SOALAN 1 

 

(a) Explain the function of PORTx register in I/O with an example of C language 

program using bit addressable. 

Terangkan fungsi pendaftar PORTx di dalam I/O  berserta contoh aturcara 

Bahasa C menggunakan format pengalamatan bit. 

[4 marks] 

[4 markah] 
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(b) Figure A1 (b) shows the connection between input devices and output devices 

with PIC microcontroller. Write the C language to configure the input/output 

port using bit addressable and byte addressable. 

Rajah A1(b) menunjukkan sambungan peranti masukan dan peranti keluaran 

dengan pengawal mikro PIC. Tulis aturcara Bahasa C untuk 

mengkonfigurasikan pin masukan/keluaran menggunakan format 

pengalamatan bit dan byte. 

  

 

 

Figure A1(b)/ Rajah A1(b) 

[8 marks] 

[8 markah] 

 

(c) Given crystal oscillator frequency = 15MHz and the value of TMR0H:TMR0L 

= 4000 H. Referring to Appendix 1, calculate the amount of time generated by 

Timer0 if prescaler is set to 1:16.  

 Diberi frekuensi pengayun kristal = 15MHz dan nilai TMR0H:TMR0L =4000H. 

Merujuk kepada Lampiran 1, kirakan masa lengah yang dijana oleh Timer0 jika 

pendaftar prescaler disetkan kepada 1:16. 

[8 marks] 

[8 markah] 
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QUESTION 2 

SOALAN 2 

(a) Explain the function of TMRxH and TMRxL register in 16-bits and 8-bits 

mode. 

 Terangkan fungsi pendaftar TMRxH dan TMRxL dalam mode 16-bit dan 8 bit. 

            [4 marks] 

          [4 markah] 

 

(b) One switch is connected to pin RB2 (INT2), and one LED is connected to pin 

RD1 of PIC18 microcontroller. If the interrupt is activated, the LED will be 

switched OFF. Write the instructions to configure external interrupt and 

interrupt service routine for the process. 

Satu suis disambungkan pada pin RB2 (INT2) dan satu LED disambungkan 

pada pin RD1 mikropengawal PIC18. Jika gangguan (interrupt) diaktifkan, 

LED akan dipadamkan. Tulis arahan untuk mengkonfigurasi ‘external 

interrupt’ dan ‘interrupt service routine’ untuk proses tersebut..  

              [8 marks] 

          [8 markah] 

 

(c) One LED is connected to pin RD4 and a sensor is connected to the external 

hardware interrupt on pin RB1. The LED will toggle every time the INT1 is 

activated. Write the instructions to configure external interrupt and interrupt 

service routine for the process.  

 Satu LED disambungkan pada pin RD4 dan satu sensor disambungkan pada 

external hardware interrupt di pin RB1. LED akan berkelip setiap kali INT1 

diaktifkan. Tuliskan arahan konfigurasi ‘external interrupt’ dan ‘interrupt 

service routine’ untuk proses tersebut. 

                       [8 marks] 

          [8 markah] 

 

CLO1 

CLO1 

CLO1 
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QUESTION 3 

SOALAN 3 

(a) Compare the interrupt and polling methods in a PIC18f4550 microcontroller. 

Bezakan kaedah sampukan dan tinjauan dalam mikropengawal PIC18F4550. 

            [5 marks] 

          [5 markah] 

 

(b) ADC (analog-to-digital converter) and PWM (pulse-width modulation) are both 

methods of controlling and manipulating analog signals using digital devices, but 

they differ in their approach and application. Compare the differences between 

ADC and PWM. 

ADC (penukar analog-ke-digital) dan PWM (modulasi lebar denyut) ialah 

kedua-dua kaedah mengawal dan memanipulasi isyarat analog menggunakan 

peranti digital, tetapi ia berbeza dalam pendekatan dan aplikasinya. Bandingkan 

perbezaan antara ADC dan PWM. 

            [5 marks] 

          [5 markah] 
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(c) LM35 shown in Figure A3 (c) is used as analog input for ADC in PIC18. This 

12-bit ADC is used with settings of Vref- = 0 V and Vref+ = 4.096 V. Based on 

the information given, calculate ADC output, Dout if output from LM35 is 15℃ 

and 45℃.   

 

LM35 ditunjukkan dalam Rajah A3 (c) digunakan sebagai masukan analog 

untuk PIC18. ADC 12-bit ini digunakan dengan Vref- = 0 V dan Vref+ = 4.096 

V. Berdasarkan maklumat yang diberi, kira keluaran ADC, Dout jika keluaran 

dari LM35 ialah 15℃ and 45℃. 

 

 

Figure A3 (c) / Rajah A3 (c) 

 

          [10 marks] 

                   [10 markah] 

 

CLO1 
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SECTION B : 40 MARKS 

BAHAGIAN B :40 MARKAH 

 

INSTRUCTION:  

This section consists of TWO (2) essay questions. Answer ALL questions. 

 

ARAHAN: 

Bahagian ini mengandungi DUA (2) soalan esei. Jawab SEMUA soalan. 

QUESTION 1 

SOALAN 1 

 

Figure B1 illustrates a lamp system controlled by PIC18. Two infra-red (IR) sensors 

(NPN output) are connected to PIC18 at pin RA0 and RB0 respectively. Two lamps are 

connected to two relays. These relays are connected to PIC18 using pin RD6 and RD7. 

Relay will be switched on and off based on the output of IR sensors as shown in Table 

B1. Lamp will be switched on every time the relay is on. Based on Table B1, determine 

the PIC18 system, including the input and output, truth table, schematic circuit and C 

program. 

 

 

 

Figure B1 / Rajah B1 

 

IR sensor output Relay state 

Sensor 2 Sensor 1 Relay1 Relay2 

Low Low Off Off 

Low High Off On 

High Low On Off 

High High Off Off 

Table B1 / Jadual B1 

PIC18 

IR sensor 1 

 

IR sensor 2 

 

Lamp 1 

 

Lamp 2 

Relay 1 

 

Relay 2 

CLO1 
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Rajah B1 menunjukkan sebuah sistem lampu yang dikawal PIC18. Dua (2) penderia 

infra-merah (IR) (keluaran NPN) disambung ke PIC18 masing-masing pada pin RA0 

and RB0. Dua (2) lampu disambungkan kepada dua (2) geganti. Geganti-geganti ini 

disambungkan kepada PIC18 menggunakan pin RD6 dan RD7. Geganti akan disuis 

hidup dan mati berdasarkan keluaran penderia IR seperti ditunjukkan dalam Jadual 

B1. Lampu akan disuis hidup setiap kali geganti dihidupkan.  Berdasarkan Jadual B1, 

tentukan sistem PIC18, termasuk input dan output, jadual kebenaran, litar skematik 

dan program C.  

   

 [20 marks] 

                   [20 markah] 
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QUESTION 2 

SOALAN 2 

 

A PIC18 microcontroller is used to produce Pulse Width Modulation (PWM) signal. A 

switch is connected to PIC18 and used to select PWM duty cycle coming from CCP pin 

of the PIC18. The operation of the PIC18 is shown in Table B2. PIC18 used 8 MHz 

crystal and PWM frequency of 1 KHz. Based on Table B2, produce C program for PIC18 

to perform the operation. Ignore any time delay functions. Your design must consist of 

a block diagram and C program. 

 

Switch state / 

Keadaan suis  

PWM Duty Cycle / 

Kitar Tugas PWM 

Closed / Tutup  60% 

Opened / Buka 20% 

Table B2 / Jadual B2 

 

Sebuah PIC18F digunakan untuk menghasilkan isyarat PWM. Sebuah suis 

disambungkan ke PIC18 dan digunakan untuk memilih kitar tugas PWM yang datang 

dari pin CCP PIC18. Operasi PIC18 ditunjukkan dalam Jadual B2. PIC18 

menggunakan kristal 8 MHz dan frekuensi PWM 1 KHz. Berdasarkan Jadual B2, 

terbitkan program C untuk PIC18 melakukan operasi tersebut. Abaikan sebarang 

fungsi lengah masa. Rekabentuk anda mesti mengandungi rajah blok dan program C.  

 

[20 marks] 

                   [20 markah] 
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Pulse width = Duty cycle x Tpwm 
 


