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ANSWER ALL QUESTIONS (marks add up to 50 in total)

1. The following comprise a number of mnemonics from the PIC16F84 microprocessor instruction set. Give the meaning of what each mnemonic stands for and explain what the instruction actually does.

a. CALL – Call subroutine -places program counter onto stack and then jumps to the specified location to execute the subroutine there
[2 Marks] 
b. CLRW – Clear W – sets all 8 bits of the W reg to zero
[2 Marks] 
c. SUBWF – Subtract W from F – subtract the contents of the W register from the file location, storing the result in W by default
[2 Marks] 
d. BCF f, b – Bit Clear F – set bit b in file register F to zero
[2 Marks]
e. SWAPF – Swap F – swap the two nybbles of the F register around
[2 Marks] 



2. [bookmark: _Hlk182251040]a) 	Draw a circuit that would allow a 12V relay to be operated from a PIC output pin. Explain your component choices

3 marks for appropriate circuit and 2 marks for explanation
e.g.
[image: ]






b)  	Draw a circuit that would allow a PIC input pin to detect a 12V logic signal without damage. Explain your component choices

3 marks for appropriate circuit and 2 marks for explanation
e.g.
[image: ]




[10 Marks]




3. Draw the logic symbol for a NAND gate and provide the truth table for it.
[3 Marks]
[image: ]

4.	Produce a truth table for the following logic circuit, solving the states for the final ‘output’ block, but also showing all the intermediate nodes that were used in this final calculation. (7 marks)


[image: ]

A		B		C		D	E		F		G
	0
	0
	0
	0
	0
	1
	0

	0
	0
	1
	0
	1
	0
	0

	0
	1
	0
	1
	1
	0
	0

	0
	1
	1
	1
	1
	0
	0

	1
	0
	0
	1
	0
	1
	1

	1
	0
	1
	1
	1
	0
	0

	1
	1
	0
	0
	1
	0
	0

	1
	1
	1
	0
	1
	0
	0




[bookmark: _GoBack]b) 	By visually inspecting the final truth table, suggest a simpler logic diagram that would produce the same result. (3 marks)

Observation should indicate that the output G is true, only when A is true, and B&C are false. 
So a possible simplified circuit could be:
[image: ]

5. a) Provide diagrams that depict typical Harvard and Von Neumann processor architectures. 								[8 marks]
b) What type of architecture is used in a typical PC motherboard?
[2 Marks]
4 marks each for the Harvard and Von Neumann diagrams
2 marks for identifying the PC motherboard  is based on the Von Neumann architecture.

Harvard
[image: ]

[image: ]




6. With the aid of both text and a circuit diagram, explain the principle of operation of a R-2R ladder DAC and state the main advantage of using this implementation.

3 marks for the circuit
3 marks for the description of its operation (use of an opamp in summing mode with different voltages selected by switched bits)
1 mark for commenting on only needing two resistor values for the whole circuit no matter how many bits

[image: ]
[7 Marks]
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