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	Mai 2016



MODULE CODE: M1X8610
COMPUTER ENGINEERING & MICROPROCESSORS


TIME:  2 Hours 
answer all questions


Equipment or materials required – None
The Candidates are not permitted to bring calculators, dictionaries; text books/case studies or any other reference materials into the exam room.
Show all your calculations in your exam book


ANSWER ALL FIVE QUESTIONS

QUESTION ONE  (20 marks total)

Attempt all of the following. Electronic Calculators are not permitted.  Write down and show all your manual calculations in your exam book. 

i)	Convert the following decimal numbers to Binary (2 marks each)

a) 65 
b) 142 


ii)	Convert the following binary numbers to base 10 (2 marks each)

a) 1000 0110 
b) 0110 1101 



iii)	Convert the following hex numbers to binary (2 marks each)

a) 5A 
b) CB 



iv)	Convert the following Hex numbers to decimal (2 marks each)
 
a) 7E 
b) D4 


v)	How many different/unique values can be represented by a 4 bit number ? (2 marks)
	


vi)	If a graphic image is stored as an uncompressed 8 bit per channel/colour bitmap (.BMP file) of dimensions 200*300 pixels, calculate how much memory storage it would occupy. (2 marks)








QUESTION TWO (20 marks total)

a) Explain why many modern CPUs incorporate Cache memory as part of their architecture to enhance performance, and thus explain the general principle of operation of Cache  in this context (14 marks)


b) State one additional place where you would find a Cache within a typical computer system and comment on its use and general principle of operation (6 marks)


QUESTION THREE (20 marks total)

Produce a typical, cost effective specifications for  a typical PC that could be used as a general purpose machine to run Microsoft office applications, as well as serve as a development platform for circuit design/emulation and running an assembly language development IDE such as MPLAB. Give examples of:
a) A suitable CPU
b) What is a sensible amount of RAM
c) What type and size of non-volatile storage would be suitable
d) The input/output features/ports needed
e) The features a suitable graphics card would require.

For all of the above areas, you should justify your choice with reasoning and where possible, explain why you chose that particular option, over the alternatives.


QUESTION FOUR (20 marks total)

a)
Explain the principles of how a conventional rotating hard disk operates. Use diagrams to assist your answer. (10 marks)


b)
What is an SSD? (5 marks)


c)
Compare and contrast SSDs V Conventional Hard disks, listing the pros and cons of each. (5marks)
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QUESTION FIVE (20 marks total)


a) Draw the logic symbol for an XOR gate and provide the truth table for it (4 marks)





b) The following circuit comprises two inputs, A and B.
Construct a truth table, showing  the output states of all the intermediate logic gates as well as the final, overall output (8 marks)
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c) Using De Morgan’s Theorem, show how you can implement a NAND function using NOR only logic (8 marks)
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