Computer Engineering Tutorial Test 01 - 2013

Tutorial Questions – Computer Engineering
Year 1 BEng CSE and HND Electronics

1. Provide the logic circuit for the following expression using 2 input gates;




2. Provide the equation for the following logic circuit;
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3. Explain what the following lines of code are doing assuming that PORT B has been initialised as output

BEGIN	      BSF		PORTB,0
BCF		PORTB,1
CALL		DELAYP5
BCF		PORTB,0
BSF		PORTB,1
CALL		DELAYP5
GOTO		BEGIN


4. Explain the different modes that a shift register can operate in.

5. State an input/output device that could be used to provide serial communication

6. State an input/output device that could be used to provide parallel communication and show the typical connections to such a device

7. Any microprocessor based system can be represented by a generic three element block diagram. Draw the block diagram, show how each element is interconnected and label the blocks and buses. 

8. Briefly identify the basic sequences of operation that a microprocessor based system undertakes when acting on an instruction.








9. Identify the following;
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10. An assembly instruction can be one, two or three bytes long. The first byte is an instruction, bytes two and three contain data values as required by the type of instruction. State the name applied to describe byte one (instruction) and the name applied to describe the remaining bytes (data) part of the instruction.

11. Briefly explain the function of the following CPU components;

i. ALU
ii. Program counter
iii. Control unit
iv. Address bus


12. Attachment Q(12) depicts the status of the CPU registers and Memory whilst executing and completing the assembly instruction ADD A,4. Insert the appropriate values on the diagrams where indicated to do so by the inclusion of a question mark (?). Assume that the ‘A’ register already contained a data value of 3 before the ADD instruction was reached and that the ADD instruction is located at memory address 3600.

13. RAM and ROM are two different forms of external memory;

i. State the operational difference between RAM and ROM	
ii. Give two variants of RAM		

14. Provide the truth table for the following Boolean expression

X = AB + AC

15. 
Prove De Morgan’s theorem by completing the truth table in figure (2) to show that  Indicate why the truth table proves this particular equation.
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Figure (2)

16. Use diagrams to show two ways  that a NOT gate may be constructed from a NAND gate


17. Provide the truth table for  (The inputs are A, and B);
a. Two input NAND gate
b. Two input Nor gate
c. Two input OR gate

18. The circuit shown in figure (3) is meant to provide an audible warning when the drivers door of a vehicle is opened and the key is left in the ignition or the headlights are left on. Add the missing component to the circuit so that it may operate correctly;
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Figure (3)


19. Draw the circuit diagram for a 4 stage J-K ripple through counter

20. Show how the above circuit could be modified to count in base 10.
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