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ANSWER ALL QUESTIONS

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.
1 mark for each meaning and 1 mark for each explanation.
a. MOVLW
[2 Marks] 
MOVe the Literal value into Working register. Places the literal value passed with the mnemonic into the working register

b. DECFSZ
[2 Marks] 
DECrement File Skip if Zero. Subtract one from the value stored in the working register and skip the next instruction if the result of the subtraction is zero.

c. CLRF
[2 Marks] 
CLeaR File. Clear file – sets the value stored in the file register to zero.

d. SUBWF
[2 Marks]
	SUBtract Working from File – Subtracts the value in the working register from the value stored in the file register and places the result in either the file register (by default) or the working register.

e. DECF
[2 Marks] 
DECrement File – subtract 1 from the value sored in the file register and place the result in the file regsiter

f. ANDLW
		[2 Marks]
	AND the Literal value with Working register – performs a bitwise logical AND on the working register and the literal value passed with the mnemonic. The result of the operation is placed in the working register.

2. For the successive approximation ADC shown in Fig Q2, explain the general principle of operation for the circuit.
DAC
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Digital Output


Fig Q2.
[10 Marks]

Initially the SAR is cleared, so that the output voltage from the DAC is zero.
Starting with the most significant bit (MSB), each bit of the SAR is, in turn, briefly set to logic 1. If the DAC output voltage is less than VIN, the SAR bit is left at 1. If not, it is reset to 0. The process is repeated for each bit of the SAR.
Since each bit is less significant than the one before, the changes at the DAC output become smaller and smaller. At the end of the process the value held in the SAR will be equivalent to the input voltage, VIN.

3. Draw the logic symbol for an XOR gate and provide the truth table for it.
[4 Marks]
1 mark for symbol, 3 marks for table.

[image: Exclusive OR Gate]


4. Write the Boolean equation and truth table for the circuit shown in Fig Q4
[image: A diagram of a circuit

Description automatically generated]
Fig Q4
[6 Marks]
2 Marks for equation, 4 marks for truth table



	X
	Y
	Z
	c

	0
	0
	0
	1

	0
	0
	1
	1

	0
	1
	0
	0

	0
	1
	1
	1

	1
	0
	0
	0

	1
	0
	1
	0

	1
	1
	0
	0

	1
	1
	1
	0




5. Compare and contrast the Harvard and Von Neumann processor architectures and state common applications for each.  You may wish to use diagrams to support your answer.
[10 Marks]
	[image: ]
Von Neumann

	[image: ]
Harvard



Von Neumann architecture uses buses to move information between CPU, memory and peripheral devices.  Program instructions and data are stored in same memory.  Program instructions can be accidentally overwritten.  A single bus can cause a bottleneck in data transfers.  Von Neumann architecture is used for desktop computers

Harvard architecture separates program memory from data memory and adds a separate bus for the program memory.  This second bus adds complexity and cost but protects program memory from accidental overwriting.  Harvard architecture is used for embedded applications.


6. Using De Morgan’s Theorem, show how you can implement a NAND function using only NOR logic.
[8 Marks]
	A
	B
	
	
	

	0
	0
	1
	1
	1

	0
	1
	1
	1
	1

	1
	0
	1
	1
	1

	1
	1
	0
	0
	0



[image: A diagram of a computer network
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