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Micros Peripherals and Interfaces
TIME:  2 HOURS 
answer All Five   questions


Equipment or materials required 
Instruction set for PIC16f84
Calculators may be used.
Adnoddau neu ddefnyddiau sydd eu hangen -


First Question (10 marks)   

a) In the context of a PIC processor explain the purpose and meaning of the following terms:-

· ALU
· Program Counter 
· TRISA, (TRISB)
(3 marks)
b)  Explain why some ASM commands take longer to execute than others
 (2 marks)

c) A PIC processors are known as RISC devices, explain what this means and what the advantages / disadvantages of this  are.
	(3 marks)

d) Programs for processors can be written using ‘high’ level languages such as C, C++ etc. Or they can be programmed using Assembly Language. For a time critical process which would you use and explain why?
(2 marks)

Second Question (10 marks) 
  
a) What is the main purpose for the stack in a processors, give an 
example of its use
(2 marks)

b) Subroutines are used in programming explain what they are and give three reasons why they are used.
(4 marks)
c) Explain in detail how external hardware interrupts are handled 
by a PIC16F84. Describe all actions necessary to ensure correct 
program operation following the interrupt.

(4 marks)
Third Question  (10 marks)   

      a) Explain the key limitations for connecting loads to the output of a PIC16F84 
(1 mark)
b) With the aid of a sketch describe a suitable solution that would allow a 
     PIC to control the ON OFF state of a 230 V a.c. mains operated loads. 
(2 marks)
c) What issues often arise when connecting mechanical switches to the input
of a microprocessor? Describe the normal methods of ensuing safe reliable 
interfacing. (both from an electrical and functional perspective) 
(3 marks)
d)   A processor with a 12 bit analogue input has a maximum input voltage
 range 0 to +10V. What is the binary code for an input voltage 6.5V				
(4 marks)



Fourth Question  (10 marks)   

    You are provided with a microprocessor with a 13 bit external address bus along
with memory devices having only a 1024 byte capacity. 

a) Show how you would connect the memory to the microprocessor such that the entire memory addressing capability of the processor is utilised (include a truth table for any decoder required).
(5 marks)
b) Show how memory location 4699 (decimal) would be accessed.
(3 marks)
c)   Explain the key differences between Von Neumann and Harvard computer architectures.
(2 marks)

Fifth Question  (10 marks)   
	
       Microcontrollers are often required to transfer data between themselves and peripheral   devices.
a) Describe the principle of Direct Memory Access (DMA) compare the three main modes of transfer.
(4 marks)

b)  Clearly explain the difference between synchronous and asynchronous serial interfaces, and give an example of each type.
(1 mark)

c) Explain the differences between SPI and I2C interfaces.
(3 marks)
d) How does a I2C indicate the start and end of a message transfer
(2 marks)
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