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Q1.
A)
The Von Neumann architecture consists of an input such as a keyboard or mouse, where the commands / data, is sent through the data bus to the memory. The data is stored in the address locations inside the memory such as RAM. The data is then fed into the control unit (CU), which forms part of the processor. The CU checks what needs to be done with the data and sends it to the relevant part of the processor such as the arithmetic logic unit(ALU), the data is then sent back to the CU, to confirm it has been processed and then sends the data back through the data bus, to the output memory addresses. The data is then assembled / displayed in the output devices, such as monitors or printers.
B)
DECF – Decrement f – decreases the value of the f register
NOP – No Operation – does nothing more than waste time, it prevents the W register from being 0 or 1.
BTFSS – Bit Test F, Skip if Set – if the F register is set to 1, then skip the next line. The purpose is to exit a loop if a button causes the value to become 1.

CALL – Call subroutine – a subroutine / function is previously programmed. Rather than using goto to get to the subroutine, instead it can be called / brought temporarily down to a different location. This allows the subroutine/function to be used, without losing the position in the code.
CLRWDT – Clear Watchdog Timer – resets the watchdog timer to prevent it from resetting the micro-controller prematurely.

C)
CLRWDT – Clear Watchdog Timer – The watchdog time resets the micro-controller when its timer runs out, this is a failsafe if the code bugs outs. To prevent the timer from restarting pre-maturely, the CLRWDT will reset the timer.








Q2
Sigma-Delta or Ramp-compare
The advantage of the sigma-delta is a high resolution, due to not needing to use a resistor ladder. The resistor ladder used in both flash and successive approximation uses many  resistors which as they increase in number become more.
The disadvantage is that they have a slower converter speed.
Successive Approximation
The advantage of successive approximation ADC over the ramp-compare ADC, is that it typically uses less clock cycles to complete the conversion. It also offers a higher accuracy over the Flash, offering +-0.5ppm.

Flash
The flash ADC is significantly faster than the other two ADC’s, however it requires many more components, thus increasing its overall cost and size. Due to the increased number of comparators, they tend to consume a lot more power. As this uses a resistor ladder, as previously stated, it reduces the resolution.

B) As stated in the PIC 16F84A manual, it uses a flash ADC.

C) The difference between an 8-bit and a 10-bit, is the degree of precision. The 8-bit can output 256 different values, where the 10-bit can output 1024 different values. The more values capable, the more precise the conversion is.












Q3
The pic is required in the scenario, the resistor is to provide the LED with the required current, which uses the equation r=v/I or r=5v / 15mA. The ground ensures that the voltage is pulled down through the LED to ground.
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C) Source current pulls the current from the voltage within the pic, it does this by introducing a ground source in the output, which forces the voltage to take this path.
Sinking the current, requires a voltage to be attached to the output, a ground sources is then added to the pic, this forces the current to flow through the output, through the pic straight to ground. 
Both methods allow the powering of the load, however, the sinking method is limited.





Q4
Binary Weighted DAC.
The binary weighted DAC, takes the inputs from the PIC, at varying resistor values, which makes it possible to convert binary digits to an output voltage. The precision of this circuit can be increased further by adding more resistors such as 16R, 32R…
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The following table illustrates the change in voltage output as more binary inputs are activated.
	V0 = -(v1 x (r/2r) + v2x(r/4r) + V3 x (r/8R))

	V0 = -(0.5v1 + 0.25 v2 + 0.125 v3)

	 
	 
	 
	 

	V1
	V2
	V3
	Vo

	0
	0
	0
	0

	0
	0
	1
	0.125

	0
	1
	0
	0.25

	0
	1
	1
	0.375

	1
	0
	0
	0.5

	1
	0
	1
	0.625

	1
	1
	0
	0.75

	1
	1
	1
	0.875











B) PWM controls the speed of the pulses and the width of the signals. Based on the analogy of lighting up an LED. The slower the pulse reaches the LED, the more likely you are to see it blink off and on, as the pulse increases, the LED will blink faster until it looks like it is on constant. The width of the pulse determines how long the LED stays within its current state either as ON (1) or off (0). As the on state stays on for a longer duration than the off state, it can make the LED become brighter, as the off state increases in time, the LED will look dim until the LED is turned off.
For the binary weighted DAC, each resistor represents a fraction of the total voltage, as the voltage is increased, so is the current, this increases the functions of the PWM.
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Input combination turns on
Resistors filter the voltage to set amount
Voltage flows through circuit to R to create comparison
Compared / adjusted voltage flows through the output

The software method requires the definition of the high states and the low states. The time must be set. The states are then adjusted against the time constant. As the states are increased, the pulse widths are increased.
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