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ANSWER ALL QUESTIONS
1. The following comprise several mnemonics from the PIC16F84 microprocessor instruction set. Give the meaning of what each mnemonic stands for and explain what the instruction does.

(1 mark for meaning, 1 mark for description) 

a. MOVF
[2 Marks]
MOVe File – copies the contents of the specified file register to the working register

b. CLRW 
[2 Marks]
CLeaR Working register – Sets the contents of the working register to zero.

c. SUBLW
[2 Marks]
SUBtract Literal and Working. Contents of W register is subtracted from the literal value passed to the instruction. The result is placed in the W register.

d. BSF
[2 Marks]
Bit Set File – Sets the specified bit in the specified file register to a 1

e. GOTO
[2 Marks]
Goto program address - Unconditional branch

f. XORLW
[2 Marks]
Exclusive OR Literal and Working – The contents of the W register are XOR’ed with the literal value passed to the instruction. The result is placed in the working register.



2. Show with a circuit diagram how a passive piezo speaker could be connected to a microcontroller. Describe what signals the PIC would need to produce:
a. a 1kHz tone
b. a 500Hz tone
include any calculations necessary.
[10 Marks]
5 marks for circuit diagram (including resistor calculations) 
1 mark for sight of “square wave” or similar in answer. 
2 marks each for timing of each tone.
[image: A diagram of a circuit

Description automatically generated]
R1 limits current through transistor Q1’s BE junction while R2 provides a discharge path for the piezo sounder.
1 kHz tone requires a square-wave with a period of 1ms. 
500 Hz tone requires a square-wave with a period of 2ms.
Mark space ratio is not important.

3. Explain the differences between Harvard and Von Neumann processor architectures, giving examples of where each is used.
[10 Marks]
	[image: A diagram of a computer hardware

Description automatically generated]
Von Neumann

	[image: A diagram of a computer hardware system

Description automatically generated]
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.

4. Draw the logic symbol for a NAND gate and provide the truth table for it.
[4 Marks]
3 marks for truth table. 1 mark for symbol 
[image: NAND Gate | Analog Devices]
5. Explain the difference between a device sourcing and sinking current. You may include illustrations to further explain your answer.
[10 Marks]
When a device sources current to a load, current flows from the supply, through the top output transistor of a logic device, through the load and to 0V. For the logic device to activate the output, it must set the output to a high voltage.

When a device sinks current: Current flows from the supply, through the load and through the bottom output transistor of the logic device and finally to 0V through the logic device pins. For the logic device to activate the output, it must set the output to a low voltage. 

[image: A diagram of a device

Description automatically generated][image: A diagram of a device

Description automatically generated]

Source current				sink current



6. For the circuit shown in fig Q6, explain the software operations required to illuminate the LED
[image: A diagram of a circuit

Description automatically generated]
Fig Q6
[4 Marks]

2 marks each for the following:

1. Set pin RA3 to be an output
2. Set the pin RA3 low to illuminate the LED or high to extinguish the LED
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