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Question 1 
 
a) Provide the definition of data memory and specify the number of write operations 

that most flash devices are capable of performing.   (6 marks) 

 

b) Convert the following 8-bits binary digits, 1101 1001, to a hexadecimal number. 

(4 marks) 

 

c) Provide the definition of the term “a byte”.     (4 marks) 

 

d) Depict with a diagram showing the Harvard architecture, and list the advantages 

and disadvantages of this architecture.             (11 marks) 

 

 

Total 25 marks 

 
Question 2 
 
a) Define what the term “Instruction Set” implies and state the two categories related 

to this term.          (7 marks) 

 

b) Illustrate with the aid of a diagram the Instruction Cycle Flow Chart. 

(11 marks) 

 

c)  

i. Explain what the term instruction register is with reference to a 

microprocessor based system.     (5 marks) 

 

ii. The program counter in a PIC18 is made up of how many bits?  

(2 marks) 

 

 

Total 25 marks 
 
 

PLEASE TURN THE PAGE.... 
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Question 3 
 
a) What does the term UART implies and list the communication standards that are 

usually related to UART.     (5 marks) 

 

b) Explain what I2C is and what is it usually used for.    (8 marks) 

 

c) Illustrate with the aid of a diagram a reset circuit for a PIC18F452 and provide 

explanation of the role of the components in the circuit.           (12 marks) 

 
Total 25 marks 

 
 
Question 4 
 
a) Show the syntax of a do-while loop. Write a code to illustrate a forever loop within 

the main function and illustrate an example of a forever loop.  (9 marks) 

 

 

b) With the aid of state machines design techniques, design a state diagram 

showing a simple automated train ticket machine. Take into consideration the 

following requirements: 

 Only 1 person can buy a train journey ticket each time. 

 Each journey cost £5.00 and exact change is not needed. 

 Accepts only the following currencies:  

 Coins: £1, £2  

 Note: £5 and £10. 

 Refund of money from the machine is possible at any time. 

(16 marks) 

 

 

Total 25 marks 

 

 

PLEASE TURN THE PAGE.... 
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Question 5 
 
An embedded system uses a PIC microcontroller to interface to three buttons and 
three LEDS. The components connects to the following PIC microcontroller pins: 

 

Button 1 PORTD 4 

Button 2 PORTD 5 

Button 3 PORTD 6 

LED 1 PORTD 1 

LED 2 PORTD 2 

LED 3 PORTD 3 

 

The buttons and LEDs are connected as active high mode to the microcontroller. The 
LEDs require a forward current of 22mA, and have a forward voltage of 2.1V. The 
microcontroller is supplied by a 5V voltage. 
 
Based on the above information, determine the following: 

 

a) Draw the circuit diagram required for this design.   (6 marks) 

 

b) Determine the values of any components that are required for the design. 

(5 marks) 

 

c) Write a ‘C’ function code showing how to initialise the system. 

(4 marks) 

 

d) Write a ‘C’ code to show that when: 

 Button 1 is pressed, LED 1 is ON and LED 2 and LED 3 is OFF. 

 Button 2 is pressed, LED 2 is ON and LED 1 and LED 3 is OFF. 

 Button 3 is pressed, LED 3 is ON and LED 1 and LED 2 is OFF. 

(10 marks) 

 
Total 25 marks 

 
PLEASE TURN THE PAGE.... 
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Question 6 
 
a) What are the benefits of using interrupts in programming?  (6 marks) 

 

b) In an automation process, a precise timed interrupt of 1 second is required, which 

uses a PIC18F452. To drive the microcontroller, the clock oscillator frequency 

(Fosc) employed is 16 MHz. Elaborate how the TMR0 module will be configured 

to generate this 1 second interrupt, this includes: 

 

i. Showing the configuration of the Timer0 control register (T0CON) and the 

Interrupt Control register (INTCON).            (12 marks) 

 

ii. Stating the pre-loaded value for the counter register.  (2 marks) 

 

iii. Code showing how to clear the TMR0IF (TMR0 overflow interrupt flag) bit. 

(5 marks) 

 

 

Total 25 marks 
 

 
 
 
 
 
 

END OF QUESTIONS 
 
 
 
 
 
 
 
 

Data Sheet Information for the PIC18F452 Microcontroller over the page…. 
 

PLEASE TURN THE PAGE…. 
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Data Sheet Information for the PIC18F452 Microcontroller 

 
 

Figure 1: Timer0 Block Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
PLEASE TURN THE PAGE….  
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Figure 2: Timer0 Control Register 
 

 
 
 
 

PLEASE TURN THE PAGE…. 
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Figure 3: Interrupt Control register (INTCON) 
 
 
 
 
 
 
 

PLEASE TURN THE PAGE…. 
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Figure 4: PIC18F452 Pinout 

 

 
 

Figure 5: ADC Block diagram 
 

PLEASE TURN THE PAGE…. 
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Figure 6: ADCON0 Register 
 
 
 
 
 

PLEASE TURN THE PAGE…. 
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Figure 7: ADCON1 Register 
 

 
 
 

END OF PAPER 


